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HOACHHUTEJIBHASA 3AIIMCKA

PabGouass mporpaMma mo XMMHHM Ha YPOBHE CpEIHEro oOIIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI oOpazoBaTeabHON IpOrpaMMBbl CpeaHero o01iero
oOpazoBanua(POIl COO), npencraBieHHbIX B DenepaibHOM ToCyJapCTBEHHOM
oOpazoBatennbHoM ctanaapre COO, c¢ yuérom KoHnenuuu mnpemnogaBaHus
y4eOHOro mpenMera «XuMHUs» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoit
Qenepanuy, peaqu3yIONIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToNIokeHU «CTpaTerud pas3BuTUsi BocnuTaHus B Poccuiickoit
Oenepauun Ha nepuon 1o 2025 rona» (Pacnopsokenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XUMHS HAa YPOBHE YIUIYOJIEHHOTO H3Y4YEHHMsS 3aHMMAET Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpa3zoBanus yvammxcs 10-11 kmaccos.
N3yuenue mpeamera, pealdyeMoe B YCIOBUAX U PepeHInpOBaHHOTO,
npouabHOro O0ydYeHHs, MpHU3BaHO oOecrneunuTh o0IEe00pa3oBaTENbHYI0 |
OOILIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAMMYIO IS
aZanTaluyi uX K ObICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU B COLUYME, a TAKXKe IS
IOPOAOJKEHUsT O0yueHUs B OpraHu3alusax NpodeccuoHalIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OAHON U3 MPUOPUTETHBIX JUCLIUILINH.

B nporpamme no XumuM Ha3HaueHUE ImpeaMera «XHUMHs» I0JIydaeT
HOApPOOHYI0  HMHTEPHpPETAlUI0 B  COOTBETCTBMM C  OCHOBOIIOJIAraroIIMMU
nosioxeHusMu I'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JIeH, COACpIKaHMS,
pe3ynbTaToB O0y4YeHHs] M TpeOOBaHUN K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIOTCSI CJEIYIOIIME BBINOJIHAEMbIE MPOrPaMMOM IO
XUMUHU (PYHKITHN:

e UHPOPMAIMOHHO-METOAMYECKAsA, pealu3alus KOTOpol obecreunBaer
HOJy4YeHHE NPEJCTaBICHUs O LEIsIX, COJEp)KaHuu, oOuIeill cTpaTeruu
oOyueHus, BOCIIUTAHUS U Pa3BUTHsI OOYUYaAIOUIUXCS CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpPraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBaAET
ONpeJeNICHNE: MNPUHLHUIIOB CTPYKTYPUPOBAHUS M IOCIEN0BATEIBHOCTU
U3ydeHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KaYeCTBEHHBIX €r0
XapaKTEePUCTUK; IMOAXOI0B K (POPMUPOBAHUIO COJEP)KATEIBHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTI)KCHUH OOyYaromuxcsi B
pamMKax HTOTOBOM arTecTal B (opMe E€IUHOT0 TOCYAapCTBEHHOTO
9K3aMEHa 10 XUMUHU.

[Iporpamma aJist yriayOGiaEHHOTO U3yUEHUS! XUMUU:



e YCTaHaBJIMBAaE€T MHBAPUAHTHOE MPEIMETHOE COAECpKaHHUE, 0053aTelIbHOE
JUIT U3Yy4YeHUsT B paMKaxX OTIENIbHBIX MpoduiaeH, NpeaycMaTpuBacT
pacrpeniesieHue U CTPYKTypUpOBaHUE €ro I0 KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIMHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE paclpejiesieHne y4eOHOTO BpPEMEHH, PEKOMEHIYEeMOro
JUISL UBYUYEHUS OTIEIbHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4ETOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIUYECKYIO0 MHTEPIPETAIMIO IeJIeH U 3a]a4 U3yYeHUs MpeaMera
Ha yrIyOJI€HHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKHU
IJIAHUPYEMBIX  PE3YyJbTaTOB OCBOCHUSI OCHOBHOW 0Opa3oBaTebHOM
IPOTPAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOSHUIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM MO3UIMSAM B IPOrpaMMe IO XMMHUHU TPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOYy4YeHHMEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TmpeaeramMyd YCTAaHOBJIEHHOM MpOrpaMMoil 1O  XUMHH
00s3aTeNIbHON (MHBApUAHTHOMN) COCTABIISIIOLIEH COIEp)KaHUsd yueOHOro MpeameTa
«Xumus» ocTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIIONICH,
KOTOpasi OJKHA ONPEAENSITCS B COOTBETCTBUU C HAIPABICHHUEM KOHKPETHOIO
npoduis oOyueHus.

B cootBercTBUM ¢ KoHUeNTyainbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUW TPeaMeToB 0a30Boro u yriayOoJEHHOTO YpPOBHEH B CHCTEME
nudepeHIMpoOBaHHOTO O0yYEeHHSI Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YIIyONEHHOTO W3Y4YECHHs] HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOINIMM  3TalloM  IOJYYEHHS  XUMHUYECKOIO
oOpa3oBaHHs B paMKax HW3y4YEHHUS CHCIHUANBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHUYECKUX UCIUIUIMH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHATBLHOTO
oOpa3zoBanusa. B 53Toil cBA3M wu3ydeHne mnpeamera «XUMHS» OPHUECHTHPOBAHO
NPEUMYIIECTBEHHO HAa  pacliUpeHue W YIayOJdeHHe TEOPETHYECKOW W
MPAKTHYECKON TOTOTOBKM O0YYaroNIMXcs, BEIOPABIIUX OMPEACIEHHBIA MPOPUITH
oOy4eHHsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIONIETO OMyIeHUS XUMUUIECKOTO
oOpa3oBaHus B opraHu3anusax npodeccruonaabHoro oopazoBanmsi. Hapsmay ¢ atum,
B cBere TpeboBanuii OI'OC COO k mnnaHUpyeMbIM pe3ysibTaTaM OCBOEHUS
dbenepanpbHON 00pa30BaTEIbHON MPOTrpaMMBl CpPEIHEro O0OIero oO0pa3oBaHUs
M3yueHUe ImpeaMera «XuMHUs OpPHUEHTUPOBAHO TaKXKe Ha pelleHue 3aaad



BOCIIUTAHUS U COIMATIBHOTO Pa3BUTHUs OOydYaromIMXcs, Ha (POPMHUPOBAHHUE Yy HHUX
OOIIIEUHTEIJIEKTYAIbHBIX YMEHHUH, YMEHHUI pallMOHaIu3aluu Yy4eOHOTO Tpyda U
000OIIEHHBIX CIOCOOOB  JIESITENBHOCTH, UMEIOIINX  MEXKAUCIUTITMHAPHBIM,
HAANPEIMETHBIN XapakTep.

CocTaBistonuMu IpeAMeTa «XUMHUs» Ha ypOBHE YTIiyOJEHHOTO M3y4YeHUs
SABJISIIOTCS  yruIyOn€HHble Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumusi». [Ipu onpeaeneHun MoAXoa0B K OTOOPY U CTPYKTYPHOM
OpraHu3alliy COJEpKaHUsl ATUX KypCOB B IMporpaMMe IO XHMHUHU 3a OCHOBY
npuHATel nojoxeHuss ®I'OC COO o paznuuusax 06a3oBoro M yriayOsEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBy copepxkanusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHUyYecKass XUMHS» COCTABISET COBOKYITHOCTh TMPEJAMETHBIX 3HAHUU W
YMEHUM, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3Y4Y€HHs TMpeaMera. IJTa cucTema
3HAHUW TIOJy4YaeT OIpeaeiEHHOE TEOPETUYECKOE JIOMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoNbIIUA 00BEM  (HaKTOJIOTHYECKOTO
Mmarepuana. Tak, Ha YriayOJ€HHOM YypOBHE H3YyUeHHsI TpeaMmeTa obecredeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YyBEIWYEHUS O0BbEMAa 3HAHUW O XHUMHUYECKUX
dJIEMEHTaX U CBOMCTBAX MX COCAMHEHWU HAa OCHOBE PACIIUPEHUs] M YTIyOJeHUS
NPEJICTaBIEHUH O CTPOCHHUM BEIIECTBA, XMMHYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAHUs PeaKIfil, pacCCMaTPUBAEMbIX C TOUKH 3PEHUSI XUMHUYECKON KUHETUKH
U TepMoauHaMmuKu. W3yueHue mnepuoandeckoro 3akoHa u llepuoamudeckoit
CUCTEMBI XUMUYECKUX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN npu e€ o0pa3oBaHUU U
pa3pylieHud, a TaKkKe C TOYKHU 3pEHHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUIIOB ~ pEakiui  JomojHseTcs  (GOpPMHpPOBAHUEM  MPEACTABICHHN 00
ANEKTPOXUMHUYECKUX TPOIIeccaxX M AMEKTPOIU3E PACILUIABOB M PACTBOPOB BEIIECTB.
B kypce opraHnueckoi XUMHUM TP PACCMOTPEHHHM PEAKIIMOHHOM CIIOCOOHOCTH
COCIMHEHUI yAenseTcs 0coboe BHUMaHKE BOIPocaM 00 3JIEKTPOHHBIX 3¢ (heKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX U MEXaHW3MaX PEaKIIUi.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS MU3yUEHHUS IS KJIACCOB ONpenenEéHHOro mpoduiis (TI1aBHBIM
oOpazoM Ha WX CTPYKTYpy W XapakTep JOMOJHCHWH K oOmeld cucreme
NPEIMETHBIX 3HAHWI) OKAa3bIBAIOT BIWSHUE CMEKHBIE TPEeIMEThI. Tak, Harmpumep,
B COJIEp)KaHHUH TIPEAMETa ISl KIACCOB XMUMHUKO-(DU3HUIECKOTO MPOQMIsi 0OIbIIoe
3HaueHWEe OyayT WMETh DJIEMEHTHl Y4eOHOTro Marepuana mo obmieit xumuu. [lpu
U3YYCHUH TpeIMeTa B JAaHHOM CJlydae akIeHT OyJeT clelaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUIl B XUMHUM U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyJsipHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUs



MacChl M DHEPIHM, 3aKOHBl TEPMOJIMHAMUKH, DJIEKTPOJIN3A, IPEICTABICHUS O
CTPOCHMH BELIECTB U IPYTOE.

B TO xe BpemMs B cCOIepkKaHMM IIpeaMeTa JUId KIAcCOB XUMHKO-
Ouonornyeckoro npoduiisg OonbIIUKA yAENbHBIA BeCc OyleT UMETh OpraHuyeckas
xumusi. B 3TOM ciydyae mpeaocTaBisieTCs  BO3MOXKHOCTh At Ooliee
O00CTOSITENIBHOTO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOASAT, K IpPUMEpPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIMOUABL, OENKH, YIJIEBOJbl, HYKICUHOBBIE
KHUCJIOTHI U Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBE M CBOMCTBax IpPEACTaBHUTEINEH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JJIsi HW3Y4YEHHUS
CYILIHOCTH MpOo1eccCOB (POTOCUHTE3A, IbIXaHMS], TUILEBAPEHUS.

B mnnane ¢dopmupoBaHHs OCHOB HAy4YHOIO MHUPOBO33PEHHUS, OCBOCHMS
0OIIIEHAayYHbIX METOJIOB TTO3HAHUS U ONBITA MPAKTHUYECKOTO MPUMEHEHHS HAayUHbIX
3HAHUW M3ydEeHHE TpeaMera «XUMUs» Ha YriayOJEHHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3X C Y4YEOHBIMH TMpeAMETaMH, BXOISIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4yHBIE TpeAaMeThl», «Marematuka Wu
uHpopmaTukay u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yuyeOHOro mnpeamera «XuMus» Ha YrIyOJIEHHOM YpOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOI'O U CpeIHero oduiero odpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTETICHHON 3HAYMMOCTH SIBIIAE€TCS (DOPMUPOBAHHUE OCHOB
HAyKd XUMHUU KaKk o00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] TpeIMeTa Mpeiaroaraet
pean3alMIO TaKUX LEJIeH, KaK:

e (opmupoBaHue TmNpeACTAaBICHUN: O MaTepUATHLHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBCHHBIX HayK M €€ BeAylled poiau B oOecleyeHUuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEYECTBA: B  PEIICHHMH  TPoOsieM
AKOJIOTHYECKOM, YHEPreTUIECKON M MUIIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHAHBI, CO3aHUN HOBBIX MATEPHUAJIOB, HOBBIX HCTOYHUKOB DHEPIUU, B
00ecnevyeHny paroHaIbHOIO MPUPOJONOIb30BaHMs, B (OPMUPOBAHUU
MHUPOBO33pEHUSI M OOWLIEH KyJbTypbl YEJIOBEKAa, a TAKKE IKOJOTHUYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpee;

e OCBOCHHE CHUCTEMbI 3HAHHM, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTaBJISIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUPA: PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUW XHWMHH, COBPEMEHHBIX IPEACTABICHUU O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKMX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XUMUYECKUX PEAKUUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CUCTEMAX, 00 00X
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOCTBA;

dbopmupoBaHue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUU ISl OOBSCHEHUS
KIIFOUEBBIX HJIEM M TPOOJEM COBPEMEHHOM XUMHH, JIsI OOBSICHEHUS U
MPOTHO3UPOBAHUSA SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOAY;
IPAaMOTHOTO PEIIeHUsI MPOOIeM, CBI3aHHBIX C XUMUEH, TPOTHO3UPOBAHMS,
aHaJIW3a U OIICHKH C ITO3UIIMH SKOJOTHYECKON 0€30MacCHOCTH IOCIICICTBUH
OBITOBOM W TPOU3BOJCTBEHHOW JEATENHOCTU 4YEJIOBEKa, CBS3aHHOM C
XUMUYECKUM  TPOU3BOJICTBOM, HCIOJb30BaHUEM U  MepepaboTKOU
BCIILICCTB;

yriyOJieHue  MpEeJCTaBICHUM O  HAay4YHbIX  METOJIaX  IO3HaHUf,
HEOOXOIUMBIX [JIsi TPUOOPETEHUS YMEHUM OpPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKUX SBJIEHHH, HMMEIOIIUX MECTO B
MPUPOJIE, B MPAKTUUYECKOMN JEITEIBHOCTU U MTOBCEIHEBHOM KU3HHU.

B mmane peanuzanuu mepBOOYEPEIHBIX BOCHHUTATENBHBIX W Pa3BUBAIOLIUX
(GYHKIUN 1EJIOCTHOM CHUCTEMBI CpeHEro OO0IIero oO0pa3oBaHUsl MPU U3YUCHHUH
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypOBHE 0COOYH0  aKTyalbHOCTh
NproOpeTaroT TaKUe LEIH U 3aJ1a4l, KaK:

BOCIIUTaHUE YOEKIAEHHOCTH B TO3HABAEMOCTH SIBIICHUW TPUPOIBI,
yBaXEHHUS K IIpolleccy TBOpYECTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEIOBAaHUN B XUMHUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH;

pa3BUTHE MOTHBAllUM K OOYYCHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHHUSA
0011e4YeI0BEYECKUX [ICHHOCTEH;

pa3BHUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTEeH OoOydarommxcs, (GOpMHPOBAaHHE Yy HHUX CO3HATEIBHOTO
OTHOMICHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTEITHOW MPOodeCCHOHAIEHON M OOIIECTBEHHOM JEATEeILHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pPOBbIO M TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

dbopMHupOBaHNE YMEHHMI M HABBIKOB Pa3yMHOTO MPHUPOOIOJIH30BAHUS,
Pa3BHUTHE DKOJIOTHUECKOU KYJIbTYpbl, MPHOOPETEHUE OIMbITA OOIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON NESATEIBHOCTH.

OO6muree yncIo 9acoB, MPEAYCMOTPEHHBIX /ISl U3YUYCHHUS XUMHH HA YTITyOJIEHHOM
YpOBHE cpeliHero oduiero oopazoBanus, cocrasisieT 204 yacos: B 10 kiacce —
102 yaca (3 yaca B Hezeno), B 11 kimacce — 102 yaca (3 yaca B HEJENI0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKOM XMMUHM.

IIpenmer W 3HaAYeHHE  OpPraHUYECKOW  XMMUHU, IIPEICTABICHHUE O
MHOT000pa3uu OPraHuYeCKUX COCTUHEHUM.

DNEKTpOHHOE CTPOCHHME aToMa Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOsIHUSI. BasleHTHbIE BO3MOXHOCTH aToMa YIJepoja. XHMHYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl TUOpUIU3ALMM ATOMHBIX OpOuTanei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
akuenTtopHsli). TUNbl MepeKpbIBaHUS AaTOMHBIX OpOUTaled, G- U T-CBS3M.
OnunapHas, nBOWHAasE U TpoiHasi cBs3b. CrocoObl pa3pbiBa CBsI3eM B MOJEKYJIax
opranndeckux BemectB. [loHsitue o cBOOOAHOM paaukane, Hykieopuiae Hu
anexTpoduIe.

Teopust crTpoeHus opraHuueckux coeguHeHuii A.M. byrtiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOECHUS
OpraHMYecKUX coeAuHeHuN. MonekynsipHble W  CTPYKTypHbIe  (DOpMYJIBI.
CtpykTypHble GOpMyJIbl pa3IUYHBIX BHUJAOB: pa3BEPHYTas, COKpaliéHHas,
ckenetHad. M3omepusa. Buael u3omepuu: CTpPyKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(EKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHaTne o
dbynkimonanbHo rpymme. ['omomnorus. ['omonorudyeckue psasl. CuctemaTnieckas
HoMeHKIatypa opranudeckux coeauHeHuid (IUPAC) u TpuBHanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIaccUUKAIUs OpraHUYEeCKUX peakiui. OKUCIUTEITHHO-
BOCCTAHOBUTEIILHBIE PEAKIIUH B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HUX MPEBPAILICHUN:
O3HAaKOMJICHHE ¢ oOpa3laMH OpraHMYeCKUX BEIIECTB W MaTepuajlaMu Ha HX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(mnaBieHue, OOYTIMBaHWE M TOpPEHHE), KOHCTPYHPOBAHHUE MOJENEH MOJIEKYI
OpPraHWYECKUX BEIIECTB.

YriieBogopoasbl.

Anxanbl. ['omomornueckuii psijy ankaHoB, o0mias ¢hopMmysa, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ alKaHOB, SP°-
ruOpuu3anms aTOMHBIX opOuTaneil yriepoaa, o-cBsizb. DHU3MYECKUE CBOMCTBA
AJIKaHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIHUHM 3aMEIICHUs, HU30MEpPHU3alINH,
JNETUAPUPOBAHMS, IUKIN3ALNK, TUPOJIN3a, KpeKuHra, ropenus. [lpencrasienue o
MEXaHHU3Me PeaKIuil paJruKalIbHOIO 3aMEICHHUS.

Haxoxnenue B npuponae. CriocoObl MOMyYeHUs] 1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzoMepusi. OcoOEHHOCTH
CTPOCHHMS M XUMHUUYECKHUX CBOMCTB MalbIX (IMKJIONPONAH, IUKIO0YTaH) U
OOBIYHBIX (LIMKJIOMEHTAH, IUKJIOTeKCaH) IUKIoankaHoB. CrocoObl MOy4YeHUs U
MPUMEHEHHE ITUKII0ATKAaHOB.

Ankensl. ['omonorudyeckuil psii ankeHoB, o6OImias Gopmysia, HOMEHKIATYypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN —alKeHOB, SpP*-
rudpuan3anus aTOMHBIX OpOuWTae yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reoMeTpuueckas (Uuc-TpaHc-) uzomepus. Dusnmyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3auu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHnHbIe peakiyi Ha ABOMHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS] M IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHBIE, U30JIUPOBAHHbBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHYECKHUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
conpspKEHHBIX queHOB. CrocoObl MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuit pss alkuHOB, 00mas ¢GopMmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTanei yriepoaa. @u3nyeckue CBOWCTBA AJIKHUHOB.
XWMHUYECKHE  CBOMCTBA:  pEaKIUU  NPUCOCAWHEHUS,  JUMEpU3ALUU U
TpUMEPU3ALNU, OKUCIEHUA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIEC peakiK Ha TPOIHYIO CBsA3b. CIIOCOObBI MOTyUeHUs
U IPUMEHEHHE AIIKUHOB.

ApoMaTudeckue yrieBoaopo bl (apeHbl). ['omonorudeckul psii apeHOB,
obmast hopmysa, HOMEHKIATypa U U30MeEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJbl OeH301a. PU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHHUS B 0€H30JIbHOM KOJIBIIC H
YTJIEBOJIOPOJIHOM PpAJMKaJE, PEaKIUU NPUCOCIUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oenzoma. IlpencraBimeHne 00 OPUEHTUPYIOMIEM JEHCTBUM 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE AaTKUIBHBIX PpaTUKaoB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHMHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepuszanus crupona. CrnocoObl MOTy4eHUsT U
IPUMEHEHHE apOMATHUYECKUX YTIE€BOJOPOIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHnbiii yronb u npoaykTsl ero nepepadotku. CrnocoOsl nepepaboTku HeTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KATaIUTHYECKU), pUPOPMUHT, MUPOJIU3.
[IponykThl nepepabOTKU HEPTH, UX TPUMEHEHHE B TPOMBIIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTIEBOJOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJAOPOAOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIlY, HUTPOTPYIIyY, I[MAHOTPYIIIY,
amuHorpymmy. JleiicTBUe Ha TaJoreHNpPOU3BOAHBIE BOJHOIO U CHUPTOBOTO
pacTBopa MIEnoun. B3auMOIENCTBUE IUTaJIOT€HAIKAHOB C MAarHMe€M U LHUHKOM.
[Tonstue 0 METAJUIOOPTaHUYECKUX COCIMHEHUSAX. Hcnonp3oBanue
raJOreHIPOU3BOIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYEeCKHUX BEIICCTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUCHHS BEIIECTB M HUX MPEeBpAIllCHUM:
u3ydeHrne (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIJIacCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHaTa Kajusi, B3aUMOJCHCTBHE alleTHJICHA C
aMMHaYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriepoja ¥ BOJAOpPOJA B OPraHUYECKHX BEIIECTBAX, IOJyYeHUE OITHICHA U
U3Y4YEHHE €r0 CBOWCTB, O3HaKoMJieHHE C KoJulekuusimMu «HedTb» u «Yromwy, C
oOpa3liaMud  TUTACTMAcC, KaydyKOB M PE3HUHBI, MOJICIUPOBAHUE MOJICKYI
YTJIEBOJIOPOJIOB U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepxkamue opranudecKue coOeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MoJeKyn (Ha Mpumepe
MEeTaHoJla W JTaHona). ['omonoruueckuit psan, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa W kiaccudukanus. Dusnueckue CBOMCTBa  MpeeIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIoponaHble CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKUUU 3aMEIICHMs, JeruipaTalud, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU W  HEOPraHMYECKUMH  KHUCJIOTAMHU.
KauecTBeHHast peakiysi Ha OTHOATOMHBIE CITUPTHI. [[eMCTBUE 3TaHOa U METaHOJa
Ha opraHu3M uernoBeka. CrocoObl TMONy4YeHHS U TPUMEHEHHE OIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DuU3NuecKkue Hu
XUMUYECKHE CBOWCTBA: PEAKIMU 3aMEIICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKHMMHU KHUCJIOTaMH, KAYECTBEHHAs peaKkius Ha MHOTOaTOMHBIE
cnupthl. [lpencraBienue o MexaHHU3ME peaklUil HYKICOPUIBHOTO 3aMEILCHUS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONYYeHHWS] W TPUMCHCHHE
MHOT'OATOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIIBI U
O0eH30pHOTO sAzipa. Pusnueckue cBoiicTBa (eHosa. OCOOEHHOCTH XUMHUYECKHUX



cBoiictB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
Cnoco0Obl ostydyeHus v npuMenenue penona. GenondopmanbaeruaHas cMoa.

KapOoHunbHble coeTuHEeHNs — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHON Tpynmbl. ['OMOnOrHuyeckue psabl allbJIETUI0B U KETOHOB, OO0IIas
dbopmyna, mzoMepus W HOMEHKIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B H
KETOHOB. ~ XMMHUYECKHE  CBOWCTBA  aJbJETMJIOB M  KETOHOB:  pEaKIuu
npucoeauHeHns. OKHUCIEHNE allbJIETUIOB, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIBI.
Cnoco0bI mosy4eHus: U MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/IebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepus u HoMeHKIaTypa. duznueckue CBOMCTRA
OJIHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIIOT. XMUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUU C Y4aCTUEM YTJIEBOJOPOJIHOIO paauKaa.
OcoOEHHOCTH CBOMCTB MYpaBbHHOW KHCJIOTHI. [loHSITHE O NPOU3BOIAHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWMCTB HEMPENENTbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaButenu BBICIINX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/EBAS,
JUHONeH08as KUCIOThl. CTIOCOOBI TIOJIyYeHHUS U MPUMEHEHNE KapOOHOBBIX KHUCIIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psa, oOmas (opMmyrna, u3oMepus H
HOMEHKJaTypa. PU3NUYECKHEe U XUMHYECKHE CBOWCTBA: THUIPOJIM3 B KHUCJIOW H
IEIIOYHOU CpEIE.

Kupswl. Ctpoenue, puznyeckue U XUMUUECKHE CBONCTBA KUPOB: THAPOIU3 B
KHUCIION U 1IeI0UHON cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HETPEeICJIbHBIX JKUPHBIX KUCIOT. JKUpbl B IPUPOJIE.

MpbLTa KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIICE JICHCTBHE.

O6mas xapakTepucTHKa yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
U Toymcaxapubl). MoHocaxapuibl: TJIOK03a, (PpyKTo3a, TajlakTo3a, puodo3a,
ne3okcupudo3a. Ousndeckue CBOWCTBA M HaXOXIeHHE B mpupoie. PoTocuHTE3.
XHUMHYECKHE CBOMCTBA TIIOKO3bI: PEAKIIMU C YYaCTUEM CHUPTOBBIX U aJIbJECTHUIHOU
TPYII, CIHUPTOBOE M MOJIOYHOKHCIOE OpokeHme. I[IpuMeHEHHE TIIFOKO3bI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, MaIbTO3a U
JaKkTo3a. BoccranaBiuBaromme U HEBOCCTAHABIMBAIOIINE Aucaxapubl. [ uaponus
nucaxapuioB. Haxoxaenne B npupojie 1 npuMeHenue. [lomucaxapuabl: kpaxmad,
IIMKOTeH W 1euronio3a. CTpoeHHe MakpOMOJEKYJl KpaxMayia, TJIMKOTeHa H
HEeJUTE003bl.  PU3UYECKUE CBOWMCTBA Kpaxmaiaa W LEJUIKOJI03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIN3, KAYECTBEHHAas pPEaKkius ¢ HOJAOM. XUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3BI: THIAPOIHN3, TodydeHue 3(GupoB I1eItosio3sl. [loHstue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIM MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
PacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJE, B3AUMOJEHCTBUE 3TAHOJIA C HATPUEM,
OKHUCJICHUE ATWJIOBOIO CIIUPTA B albJAETH] HA PACKAJEHHOM MEIHOW NPOBOJIOKE,
OKHUCJICHHE ATWJIOBOIO CHHMpPTa JUXPOMATOM Kaius (BO3MOXXHO HCHOJb30BaHUE
BUJIEOMATEpUaIOB), KA4€CTBEHHbIC PEAKIIUU Ha aidbJeruabl (C THAPOKCHUIOM
auammuHacepeopa(l) u  ruapokcuaom  wmeau(ll)), peakuus riIMIEepuHA €
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aUMOJICHCTBHE pacTBOpa TIIOKO3bI ¢ runpokcunoM meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «ChupTel U
¢denoinby, «KapooHoBbie KUCTOTHL. ClOXKHbBIE A3DUPB».

A30TcoJep:Kaliue OpraHudeckue coeJuHeHusl.

AMWHBI — OpPraHHYECKUE MPOU3BOJIHbIE aMMHaka. Knaccudukamuss aMuHOB:
anupaTuyeckKue W apoOMaTHYECKHE, IEePBUYHBIC, BTOPUYHBIE UM TPETUYHEIE.
Crtpoenne mosekys, oOmas gopmyna, U3oMepusi, HOMEHKIATypa U (U3HUECKHE
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ATKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIJIOTOM.
Conu aJIKuIaMMOHUS.

AHUJIMH — TpeJCTaBUTENb aMUHOB apoMatuyeckoro psaa. CrpoenHue
aHwIMHA. B3auMHOe BiIMsSHUE TPYNI aTOMOB B MOJeKyJsie aHuiauHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHuiuHa. KayecTBeHHble peakiuu Ha aHWiIMH. CrocoObl
NOJly4eHUsT W TpUMEHeHue anudparhyeckux aMuHOB. [lomydeHue aHWIMHA U3
HUTpOOEH30I1A.

Amunokucnotsl. Homenknarypa u uzomepus. OTaenbHbIE PEACTABUTENN O
AMUHOKHUCJIOT:  TJIMIMH, aJaHuH. @OU3W4Yeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(OTEpHBIX  OpraHUYECKUX
COCIMHEHUMN, peakiys TMOJUKOHJCHCAUU, O0pa3oBaHUE TMENTUAHOW CBS3H.
buonoruyeckoe 3naueHne aMuHOKUCIOT. CHHTE3 U TUPOJIU3 MENTHIOB.

benku kak mpupognbie monumepbl. [lepBuuHasi, BTOpHYHAs M TPETHUUHAS
CTpyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OENKOB: THUAPOJIH3, JCHATYpPAIHS,
KauyeCTBEHHBIE PEaKINU Ha OCKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HUX MPEBPAILICHUN:
pacTBOopeHHe OEIKOB B BOJIE, JCHATypamus OENKOB MpHU HAarpeBaHUH, I[BETHHIC
peakiuu Ha O€JNKH, peIIeHHE OHKCIEPUMEHTANIbHBIX 3aJlad [0 TeMaM
«A30Tcoiepkalllue  OpraHMyeckue  coeauHeHus» U «Pacrno3HaBaHue
OPraHUYECKUX COCTMHEHUI.

BbicOKOMOJIEKYISIPHBIE COCTUHEHUS .

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEpPHU3AIUU, CPEAHSS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOABI CHHTE€3a BBICOKOMOJIEKYJSIPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepnbsie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU,  TMOJUCTUPOJ, MOJIUMETUIMETAKpWIaT, MOJUKapOOHATHI,
noJmdTUIIeHTepeTanaT). Y Tunuzanus 1 nepepadoTka IIacTUKa.

DnacToMephl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKH
(OyTaueHOBBIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIUKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, MEPCTh, MENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAllPpOH U JIaBCaH).

[Tonmumepsr CIEIUAIEHOTO Ha3HAYCHUS (Tedion, KeBJIap,
ANEKTPONPOBOISALIME OJUMEPHI, OMOpa3iiaraeMble MOJIUMEPHI).

OKCIEPUMEHTAIBHBIE METOJbl HW3YUCHMs] BEIIECTB M HUX MPEBPAIICHUMN:
03HAKOMJICHHE C 00pa3liaMu MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHHE OSKCIIEPUMEHTAIBHBIX 3a1ad 1o TeMme «Pacmo3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnaenue wmoiiekyyisipHol (OpMyJibl OpPraHMYECKOTO COCIMHEHUS TI0
MacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSAIIUX B €ro COCTaB, HaXOXJICHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOTO COEJUHEHUss Mo Mmacce (00bEMy)
NPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuuu W/WIM HCXOIHBIX BEHIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (POpPMYIIbI
OpraHMYecKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIHM CIIOCOOOB
NOJIyYEHUS, ONPENEIICHHE JOJM BBIXOAA NPOIYKTa PEAKIUU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanuss MEXIIpeIMETHBIX CBA3€M MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHUE KaK OONIUX EeCTECTBEHHO-
HAay4YHBIX TOHSATUM, TaK U TMOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYUYHBIC MMOHATHUS: SIBIICHUE, HAYYHBIA (DAKT, TUIIOTE3a,
TEOpHWs, 3aKOH, aHajIW3, CHUHTE3, Kiaccuukaius, HaOIOIeHNEe, H3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Marepus, aToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
DHEPreTUYECKUU YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTtHoe COCTOSTHUE
BEIlECTBa, (DU3UYECKUE BEJIUYUHBI, €IUHHIBI U3MEPEHHs, CKOPOCTh, SHEPrus,
Mmacca.

buonorusi: kimetka, opraHu3M, JKOcHCTeMa, Ouocdepa, MeTadoIn3M,
HACJIEJICTBEHHOCTh, aBTOTPO(PHBIN U TreTepoTpOodHBIA TUN NUTaHUSA, OpPOKEHUE,



dorocuHTE3, IBIXaHWE, OCNKH, YTJIEBOABI, JKUPBL, HYKICUHOBBIC KHCIOTHI,
(epMeHTBHI.

['eorpadus: mone3Hsle UCKOMAEMble, TOILIUBO.

Texnomorusi: mNHUIIEBbIE TMPOAYKTHl, OCHOBBI PAIMOHATBHOTO MHUTAHUS,
MOIOIIINE CPECTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX 1 CHHTETUYECKUX BOJIOKOH.

11 KVIACC

OBHIAS U HEOPTAHNYECKAS XUMMUSA

Teopernyeckre OCHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. ATOMHBIE opOuTanu. Kiaccudukarus XuMUuecKux 3JI€MEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dJIEKTPOHOB MO aTOMHBIM — OPOMTAJISIM.
DNeKTpOHHBIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YXXKJIEHHOM COCTOSIHHMH, DJICKTPOHHBIE KOH(UTYpAIIMH HOHOB.
DIIEKTPOOTPUIATEIIHLHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsi3b mepuoAndYecKoro 3akoHa u llepumoamdeckoil cucTeMbl
XUMHYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpHUEHl  CTPOCHHUSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKHUX JIEMEHTOB U 00pa3yeMbIX UMH
IPOCTBIX W CJIOXHBIX BEIIECTB MO TpylmaM ¢ M[epuojaM. 3HA4YCHUE
nepuoanyeckoro 3akona [[.1. Menzaeneena.

XuMHUecKkass CBSI3b. BHAbl XMMHWYECKOM CBS3U. KOBaJCHTHAs, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JIOHOPHO-AKIIENTOPHBINA. DHEPrus U JyiuHa cBsi3u. [[0IIpHOCTh, HAPABIECHHOCTH U
HACBIIIAEMOCTh KOBAJIEHTHOM CBs3u. KparHble cBaA3u. BomopoaHas CBs3b.
MexMOJIEKYIIApHBIE B3aUMOJICHCTBUS.

BaneHTHOCT, W BaJEHTHBICE BO3MOXKHOCTH aTOMOB. CBSI3b JJICKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKHUM CTPOCHUEM (Ha MpUMEPE COCTUHEHUMN
3JIEMEHTOB BTOPOTO MEPUOAA).

IIpencraBineHne 0 KOMIUIEKCHBIX coeMHEeHUsIX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeNlb, JMTaHABL. 3HAUY€HHE KOMIUICKCHBIX COCIMHCHHH.
[ToHATHE O KOOPAMHALIMOHHOW XVMUHU.

BemectBa  MOJEKYJISIPHOTO W HEMOJEKYJSIPHOTO  CTpO€HUs.  THIbI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIICCTB.

[TonaTue o nucnepcHbix cucteMax. MctuHHbIe pacTBOphl. IIpeacraBienue o
KOJTOMJHBIX pacTBopax. CmocoObl BBIPAXEHHS KOHIIEHTPAIlUM PaCTBOPOB:
MaccoBas J0JIs1 BEIIECTBA B pacTBOpE, MOJIApHas KOHIEHTpauus. HacellieHHbie U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTammoruaparTsl.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUYECKUX BEIEeCTB. TpUBHUAIIbHBIC
Ha3BaHUS OTJEIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XUMHUUECKHX peakUil B HEOPraHWYECKON U OpraHUYeCcKOu
XUMHH. 3aKOH COXPAaHEHHsS] MacChl BEIIECTB; 3aKOH COXPAHCHUS U IMPEBPALICHUSA
SHEPIUM NPU XUMUYECKUX peakiusax. TermnoBbie 3PpGheKThl XUMHUUECKUX PEaKIIHil.
TepMOXUMHUYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peaklui. XUMHUeckoe paBHoBecue. Koncranra
XUMHYECKOro paBHOBecHsi. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuarus. CuwibHbie U CJIa0bIe DBJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcCTBOPOB: KHUCJIOTHasi, HEHTpasbHas,
niesouHas. Bomoponusiii mokaszatens (PH) pactBopa. I'maponus comneii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBUTENb. IIpolecchl OKHUCIEHUS W BOCCTaHOBJICHMUSI.
Baxnelmue OKUCIMTENIM W BOCCTAHOBUTENW. MeETOH 3JIEKTPOHHOro OajaHca.
DIIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHS BEIIECTB W WX MPEeBpalICHUI:
pa3ioKeHUE TMEPOKCHAA BOJIOpPOAAa B MNPUCYTCTBUM KaTalu3aTtopa, MOJAEIU
KPUCTAJUTMYECKHUX PEIIETOK, IPOBEJICHUE PeaKI[uii HOHHOTO 0OOMeHa, OnpeeIieHIe
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIIMH W TIOJIOKECHHE XHUMHYECKOTO
paBHOBECHSL.

Heopranuueckast XuMus.

[Tomoxxenne HemerawioB B llepuogudeckodl  CHUCTEME  XMMHUYECKHUX
sanemenToB J[.M. MenaeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3nUuecKue
CBOMCTBA HEMETAIJIOB. AJIJIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, ¢uzndeckne M XHMHYCCKHE CBOMCTBA: PEaKIMHU C
METAJUIAMU W HEMETajulaMH, BOCCTAHOBUTENIBHBIE CBOMCTBA. [ 'WMIpuUIBL
TonIMBHBIE JIIEMEHTBI.

lanorensl. HaxoxpaeHue B mpupoje, crmocoObl moilydeHus, (pusndeckue u
XMMHUYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BaxkHEUIIME KUCIOPOACOAEpKAIIUE
coeMHeHUs TajoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTyYCHUS
rajoreHoB. [I[puMeHeHe TaloreHoB U UX COCINHEHUN.



Kucnopona, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kkuciopoaa. Ouznueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpOJaa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxnenue B nOpuUpojJe, CIOCOOBI MONydeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cyiabhunbl. Oxcun cepoi(1V), oxcun
cepri(VI1). CepHucrtas u cepHas KUCIOTBI U uUx coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHune cepbl U €€ COCTMHEHUN.

A3zor. Haxoxzaenue B HpUpoAe, CIOCOOBI MONYy4YeHHs, (PU3HUECKHE WU
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIbl a30Ta. A30THCTasi U a30THAs
KUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [I[puMeHeHue azota
U €ro COCIMHECHUMN. A30THBIE YI00pEHUSI.

®docdop. Haxoxnenue B mpupoje, crnocoObl TMoNydeHUs, (puznueckue u
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenme ¢ocdopa u ero coenunenuit. dochopHbie
ya00peHus.

Yrnepon, HaxoXJIeHHE B TIpHUpOJE. AJUIOTPONHBIE  MOAUDUKAIIWU.
dusznyeckne W XUMHUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, 0Opa30BaHHBIX
yraepoaom. Okcup yriepona(ll), okcun yrnepona(lV), yronpHas kuciora u eé
COJIM. AKTUBHPOBAaHHBIN yroiyb, ancopOuus. DynnepeHsl, rpadeH, yriepojHble
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BaHHBIX YTIEPOJIOM, U €ro
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupone, crnocoObl Moiy4deHus, (U3HMUEecKUue u
xumu4ueckre cBoiicTBa. Oxcuna kpemuusi(1V), kpeMHHEBas KUCIOTa, CUIUMKATHI.
[IpuMenenue kpeMHus U ero coenuHeHuil. CTeKI0, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune metaiuioB B Ileproanueckor cCUCTEME XUMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHUS DJIIEKTPOHHBIX O000JI0UYEeK aTOMOB MeTaiioB. OOmiue
¢usnueckre cBoiicTBa MeTasioB. [IpuMeHeHHe MeTalIoB B OBITY UM TEXHUKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi HampspkeHud MeTtawioB.  OOmmue  crnocoObl

MOJTy4YEHUS METAJUIOB: TUAPOMETAILTYPIHS, MMAPOMETAJLTYPrus,
anektpoMerautyprus. [lonsitue o koppo3uu MeramuioB. CrmocoObl 3amUThl OT
KOPPO3HH.

O6mrast xapakrepuctuka meTawioB |A-rpynmsr [lepuognueckoit cUCTEMBI
XUMUYECKUX 23yeMeHTOB. Hatpuii u kanuid: mnonyyeHue, ¢QU3MYECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mrast xapakrepuctuka metamuioB |IA-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuil M KaiblUi: TNoJiydeHue, (QPU3NUYEeCKUe u
XUMHYECKHE CBOWCTBA, IMPHUMEHEHUE IMPOCThIX BEIIECTB W HX COCIUHEHUM.
XKEcTKoCTh BOABI U CLIOCOOBI €€ YCTPaHEHUSI.



ANOMUHUIN: TIOTyyeHue, (GU3nYecKrue U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTOTO BEIECTBA M €ro coeAuHEeHH. AMOTEepHbIE CBOHCTBa OKCHAA H
TUJIPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast  xapakTepucTuka MeTawioB moOouHblx noarpynn (b-rpynm)
[Iepnoanuueckoi CUCTEMBI XMMUYECKUX IIEMEHTOB.

®u3NYECKue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl u Auxpomatbl, HUX
OKHUCJIMTENbHBIE CBOMCTBA. [lonyUueHrne u npuMeHEeHUEe Xpoma.

Ou3nyeckue M XHMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxnenimue coenunenuss wmapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

®u3NYECKUe U XMMUUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xxenesa(lll). [Tonyuenue u npuMeHeHuUe xee3a
U €ro CIUIAaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COSMHECHUM.

[Munak: mnomydeHue, (PU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJPOKCHUAA LIMHKA, TUAPOKCOKOMIUIEKCHI IIUHKA. [I[pumeHnenue
LMHKA U €r0 COEIMHEHH.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HX MPEBPALLICHUMN:
u3ydyeHre o0pa3loB HEMETaJuIOB, ropeHue cepwl, gocdopa, keine3a, MarHus B
KHUCIIOPOJIe, H3y4YeHUE KOJUIEKIMU «MeTamisl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMENbHBIX METAJUIOB C BOJOM (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMATEpUaOB), B3aUMOJCHCTBUE LIMHKA U JKelie3a C PAacTBOpPAMH KHUCJIOT U
HIeJI04Yel, KAYECTBEHHBIE PEaKIIMM Ha HEOPraHMYECKHUE aHMOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJCHCTBHE THAPOKCHIOB ATIOMHUHHMS U ILMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEUIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TeMaMm
«Tanorensr», «Cepa u e€ coenuHeHus», «A3oT u (ochop U UX coenuHEHUD,
«Mertanibl TJIaBHBIX TOATPYIID), « MeTamibl TOOOYHBIX MOATPYTII.

XUMHUSA U KU3Hb.

Ponp xumun B oGecriedeHr yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4HbIX METOJAX I[IO3HAHHWS MW METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHu3alil XMMUYECKOTO Nponu3BoACTBa. [IpombliieHHbIe
CIIOCOOBI MOTYYEHUST BAKHEUIITNX BEIIECTB (HAa MPUMEPE MPOU3BOJCTBA aMMHUAKa,
CEpHOU KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpeabl U €ro MOCIENCTBUA.
Ponp xumMuu B oOecniedueHrH YHEPTETUUECKOM 0€30MaCHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Poib XMMuu B pa3BUTUHA MENULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poiab xumuu B
o0ecrieyeHUH MUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuiia
0e30MacHOr0 MCHOJB30BAHMS NpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IIEMEHT,
OEeTOH).

XUMHUS B CEIIBCKOM X03s1iicTBe. OpraHn4ecKue U MUHEpaIbHbIE YI00pEeHMUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuainsl aJis 3JeKTpoHUKU. HaHoTexHOIOTH Y.

PacuétHnle 3agaun.

Pacuétel: Macchl BemecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMU, €CIU OJHO U3
BEIIIECTB MMEET MNpPHUMECH, MacCchl (00BEMa, KOJIMYECTBA BEIIECTBA) IPOJIYKTA
peakIuu, €cClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBopa C OMNpeneIEHHOM
MacCcoBOM JOJied pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOMM U MOJSPHOM
KOHIICHTpAIIMM BEIIECTBA B PAcTBOpE, JOJU BBIXOJA NPOJAYKTAa pEaKIuu OT
TEOPETHYECKH BO3MOYKHOTO.

MexnpeaMeTHbIC CBSI3H.

Peanuzanus ~ MeXIpeaMETHBIX  CBsI3€H MpU  M3yYeHWH  OOmed |
HEOpraHnueckor xumMuu B 11 Kjacce oCyIIecTBIAETCS Yepe3 UCIOJIb30BaHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHUM, TaK U MOHITHH, TPUHATHIX B OTACIIBHBIX
peaMeTax €CTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJIICHUE, HAYUYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJU3, CHUHTE3, KiIaccu(UKaius, MEepUuoJAUIHOCTh, HAOIIOJACHUE,
U3MEpEeHHUE, IKCIIEPUMEHT, MOJICIIb, MOJICITUPOBAHUE.

dusmka: Marepus, MHUKPOMHUp, MaKpOMHpP, aTOM, DJIEKTPOH, TIPOTOH,
HEUTPOH, UOH, U30TOIBI, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHbD,
BEILIECTBO, TEJO, O00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, WJICAIbHBIA Ta3,
¢du3nUecKre BEIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHSI, Macca.

buonorus: kneTka, opraHusmM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
Y MHUKPODJIEMEHTBI, OCJIKH, KUPBI, YTICBOIbI, HYKIICHHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEUIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIE TOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pEeCypCHL.

TexHonorUs: XUMUYECKass MPOMBIIIIIEHHOCTh, METAJLTYPIHs, CTPOUTEIbHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmaneBTHYCCKas MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHYECKHUX



mnmpemnaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCpUalioB, OJCKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATEI OCBOEHUMSA ITPOI'PAMMEBI 110 XUMHUHU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBMM € CHUCTEMHO-IEITEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS MpeAMETa «XUMHS» HAa YPOBHE CPEIHETO
o0miero o0pa3oBaHMS BBIICICHBl CIEAYIOIIME COCTaBISAIONIME: OCO3HAHUE
OoOy4YalolUMHUCS POCCUMCKON TpaXKJaHCKOM HMACHTUYHOCTH, TOTOBHOCTh K
CaMOpAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOMPEACICHUIO; HATUUYME MOTUBALIMM K
00y4eHHI0; TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCA PYKOBOJICTBOBATHCS
OPUHSATEIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMS; HAIMYUE
IPaBOCO3HAHMS, IKOJOTUUECKON KYJIbTYPhl; CIOCOOHOCTh CTaBUTH IIEJIM U CTPOUTH
YKU3HCHHBIC TUJIaHBI.

JInyHOCTHBIE PE3yJbTaThl OCBOCHHUS TNpeAMETa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIBLHOW U TMPAKTUYCCKOW JEATCIBHOCTH
o0yyJaromuxcs B Mpolecce pean3aliu 00pa3oBaTeIbHON JICITEIIBHOCTH.

JIM4yHOCTHBIE PE3YyJbTaThl OCBOCHUS TIpPeAMETa «XHUMHUS» OTPAXKAOT
c(hOpMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JEeATEIbHOCTH
oOydJarommxcs B Mpoliecce peajan3alud 00pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:xaaHCKOT0 BOCIIMTAHHUS

OCO3HAHMS 00YYaIOUTUMUCS CBOMX KOHCTHUTYLIMOHHBIX MPaB U 00s13aHHOCTEHH,
YBAXKECHUS K 3aKOHY U IPABOIIOPAIKY;

IIPEACTABIEHUS O COLMAJbHBIX HOPMAax M MPABUIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YUYEOHBIX M TMO3HABATEIBHBIX 3aJ1a4, BBHIMOJIHECHUU
XUMHYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIH3E PA3THYHBIX BUIOB YU€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LIEHHOCTHOTO OTHOWLIEHHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECIUIO
OTEUYECTBEHHON XMMUU;

yYBOXECHHUS K TMPOIECCY TBOPYECTBA B O0JACTH TEOPUHM M MPAKTHUECKOTO
NPUIOXKEHNUS XWMHH, OCO3HAaHHUS TOTO, YTO JAHHBIE HAyKH €CTh pPE3YJIbTaT
JUIMTENbHBIX ~ HAOJMIOACHUM, KpPOMOTJIMBBIX JKCIEPUMEHTAIBHBIX  IOUCKOB,
MNOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpPECAa W TII03HABATEIHHBIX MOTHBOB B TOJYYCHHUH U TOCICAYIOIIEM
aHanu3e WHPOPMAIUU O TEPEIOBBIX TOCTHKCHHUSIX COBPEMEHHON OTEYECTBEHHOMU
XUMUH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMHUCCKHMHU SIBICHHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUSHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIE
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UITUH HPaBCTBEHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS ITOCIICICTBHIM
MIOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

NMOHMMAHHUS IICHHOCTEW 370pOBOTO MW Oe3omacHoro oOpa3a JKW3HH,
HEOOXOIMMOCTH OTBETCTBCHHOI'O OTHOIICHUS K COOCTBCHHOMY (PU3MYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJItO/ICHUST TIpaBUJI OE30IMAaCHOr0 OOpaIlleHUs C BEleCTBAaMU B OBITY,
TIOBCCTHCBHOM JKU3HH, B TPYIOBOM JACATEIHBHOCTH;

NOHMMAaHHUS IICHHOCTH TMPaBWJI HWHIUBHUIYAIBHOTO W  KOJUICKTUBHOTO
0€3011acHOT0 MOBEACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JTFOJIEH;

OCO3HAHUS MOCIEICTBUI M HENPHUATHS BPEIHBIX NMPUBBIUEK (YHOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KypEHUS );

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIBCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW M  JAPYrUX BHJIAX
NEeSATEeITHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B PEHICHWHW NPAKTUYECKUX 3ajad
COITMAILHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

UMHTEpeca K MPAKTUYECKOMY HM3YYCHHIO Mpodeccuil pa3audHoro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHCHHMSI TIPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYY, JIOJIAM TpyAa U pe3yibTaTaM TPYIOBOU JIEITCIBHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIAWUBUIYAJIbHOW TpPaeKTOPUH
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3anvi COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMHUHU, HHTEPECOB H
noTpeOHOCTEH 00IIeCTBA;

6) 3K0JI0rM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH IIeJIECOOOPA3HOTO OTHOIIECHUS K NPHUPOAC KaK HCTOYHHUKY
CYIIECTBOBAaHHMS KU3HH Ha 3eMIIC;

MMOHUMAaHHS TJIOOAJIHLHOTO XapakTepa JKOJOTHMYECKHUX IPOoOJeM, BIIHMSHUS
HSKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COMMATBHOU CPEbL;



OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BaHUSI JOCTHXKEHUM XUMHH IS
pelIeHrs BOMPOCOB PallMOHATIBHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, MPUHOCALIUX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHUSI MPOTHO3UPOBATh HEOIArOMPUSITHBIE IKOJIOTUUYECKHUE
MOCJICICTBUS MIPEANPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATH UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTIbITa NeSATeTbHOCTH AKOJIOTUYECKON HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHMKATUBHOM MU COIMATIBLHOMU
NpaKkTUKe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemodoOuu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHOU MPAKTHKH;

NMOHUMaHMs cCrnenupUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peAcTaBiIeHUs 00 OKPY’KaroleM MUpPE KaK O €IWHCTBE MPHUPOJbI U YEIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHSI;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHUU JJII  COBPEMEHHOM
UUMBWIN3AlMNA: B €€ TYMaHUCTUYECKOW HAIPaBJIEHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUANbHOM KyJIbTYpbl, B PEIIEHUH TII00aTbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, JSHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICYeHUH
YCIIOBUW YCHEIIHOTO TPyJa M DKOJIOTMYECKH KOMGPOPTHOM >KM3HU KaXKIOTO ujieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHMMAaHUsl CYLIHOCTH METOJ0B
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh
NoJTydaeMble 3HAHMSI NIl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIEro MUpa |
IPOUCXOIANIUX B HEM U3MEHEHUH, YMEHUS JIeJaTh 00OCHOBAHHBIC 3aKIIIOUCHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C 1EJIbI0 TIOMyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XHMHYECKUE 3HAHMS IS
pelieHus npooyieM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENHHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENpPEpPhHIBHOMY  OOpa30oBaHUIO H
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJYyYEHUIO HOBBIX 3HAHWM IO XHWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJia B pa3iuyHbIX cdepax mpodeccuoHaIbHON
NEeSATEbHOCTH.



METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOEHHS MPOrPaMMBbl IO XMMHUHM Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHHUSA  OOYYaIOLIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOILEHAYUYHbIE MOHITHS, OTpaKarollue
LEJIOCTHOCTh HAYYHOW KapTUHBI MHUpAa M CHEUUPUKY METOJOB IMO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPTUs, sIBJICHHE,
npolecc, CUCTeMa, HayYHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yHHUBEpCaJIbHbIE yueOHbIE JCHCTBHs (TIO3HABAaTeIbHbIC, KOMMYHHKATHBHBIC,

PETYJISTUBHBIE), oOecreynBaroIme dbopmupoBaHue (GyHKIHOHATBHOM
IPaMOTHOCTH U COL[MATIBHOM KOMIIETEHIIMH 00YyUaloluXCs;
CIIOCOOHOCTD o0yuaronmxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUILUIMHAPHBIE, MUPOBO33PCHUECKNE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JNEUCTBHUS B ITO3HABATEILHON U COIIMATILHOM MTPAKTHUKE.

MeTtanpeaMeTHbIe pe3yiabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIILHBIMH, KOMMYHHMKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHUS

1) 6a30Bble JJOrUYecKHe JeiCTBUS:

CaMOCTOATENTbHO  (OPMYJNHMpPOBATH W aAKTyalIM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTh PE3YJIbTAThl AESITEIBHOCTH C TOCTABICHHBIMU LIEJISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTAaHABIMBATh MX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA ISl OOBSICHEHUS! OTJEIBHBIX (PAKTOB H
SIBJICHUM;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JIs KIacCU(PUKAIMKM BEIIECTB U
XMMUYECKHUX PEaKIUi;

yCTaHABIIMBATh MNPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXJICHHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
AHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
SBJIICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yEMbIE B XUMHUHM CHMBOJIMUECKHUE
(3HAKOBBIE) MO/JIENH, TPEOOPa30BLIBATH MO/ICIbHBIE MTPEACTABICHUS — XUMUYECKHU I
3HaK (CHMBOJI) DJJIEMEHTa, XUMHuYeckas QopMmyJia, YpaBHEHHE XHUMHYECKOMN



peaKknmuu — TPU PEIICHUH YYCOHBIX IMO3HABATCIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB M XUMUYCCKUX PEAKITUH.

2) 0a3oBbIe HCCIIeA0BaATEIbLCKUE IeHCTBUS:

BJIaJICTh OCHOBAMH METOOB HAay4YHOT'O ITO3HAHMS BEIIECTB M XUMHUYECKHX
peaxkuuu;

(GbOopMyIHpPOBATH IIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSITENIBHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBHI JUJII (DOPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKa3bIBACMBIX CY)KICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIIPHOTO IJIAHUPOBAHHMS W TPOBEICHHUS
YYCHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsS HAOJIONATh 32 XOJI0OM
npoIecca, CaMOCTOSITENIbHO TIPOTHO3UPOBATh €r0 Pe3ysbTar, (HOpPMYJIUPOBATH
0000IIIEHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICIaHHOM paboTe;

NpHOOPETaTh OMBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH UM TPOSKTHOU
JEATEIBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITCIIBHOMY
IOMCKY METOJIOB PEIICHHWS TNPAKTHYCCKUX 3a]a4y, NPUMCHCHHIO Pa3IMYHBIX
METOJI0B MO3HAHUS.

3) pabora ¢ uHpopMaueii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HCTOYHHMKAX HHPoOpManuu (HaAy4yHO-
NOMyJIsipHAsl JUTepaTypa XHMHUYECKOrO COJAEp)KaHUs, CIPAaBOYHbIE IOCOOMUS,
pecypcbl MHTepHeTa), aHaIu3upoBaTh MH(OpPMAIUIO pa3IMYHBIX BUIOB U (OpM
Ipe/ICTaBICHUS, KPUTHYECKHU OLICHUBATh ed JIOCTOBEPHOCTh u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOTHEHUS Yy4YEeOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

NprOOPETaTh OMBIT HCIOIB30BAHUA HHQPOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TpEICTaBIICHUS
uHpopMaIryu (CXeMbl, rpaduKH, TUArPaMMBbl, TAOIUIIBI, PUCYHKH U APYTHE);

UCTIONIb30BaTh HAYYHBIM $3bIK B KAadecTBE CpPEICTBa Tpu pabore cC
XUMUYECKOW WHPOpMANHME: TPUMEHSITh MEXKIpeAMEeTHbIe ((QHU3nuvecKkue u
MaTEeMaTUYECKUE) 3HAKU ¥ CUMBOJIBI, PopMyIibl, aO0OpeBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHbIe YHHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPISI:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY O0OCYK1aeMOi TEMBI B XOJI€ AUAJIOra 1/Win
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEJI0KECHUS
OTHOCHUTEJIbHO BBITIOJHEHUS TIPEIJIOKEHHON 3a/1a4H;

BBICTYNIaTh C IPE3CHTAlMEN PE3yJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MTOJIYYEHHBIX CAMOCTOSATENBHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUU
XUMUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
W3Y4aeMbIX BEIIECTB, pealn3aliui y4eOHOTO MPOEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pe3yJibTaTaM MPOBEAEHHBIX HMCCIECIOBAHUN IMYTEM COIJIACOBAHUS ITO3MIIMK B
X0J1e 00CYX/IeHUSI 1 0OMEHA MHEHUSIMH.

PerynsiTuBHBIC YHHBepCAJIbHbIC y4eOHbIe 1eHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYUIECTBISATH CBOIO MO3HABATEIBHYIO
NeSTENbHOCTh, ONpenesss €€ Uead W 3aJauyd, KOHTPOJIUPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpUTM JIEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX U HCCJEAOBATENbCKUX 3a/ad, BbIOMpaTh Haubosee
3¢ (PexTUBHBIN Ccroco0 HX penieHus ¢ y4€TOM TMOJIY4YeHHs HOBBIX 3HAHHMM O
BEILECTBAX U XUMHUYECKUX PEaKLIHIX;

OCYIIECTBIISATh CAaMOKOHTPOIIb JIEATEIPHOCTH HAa OCHOBE CaMoOaHaIW3a W
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATHBI

[TpenMeTHBIC pe3yIbTaThl OCBOCHUS MPOTPAMMBI TI0 XUMHUHU Ha YTITyOIEHHOM
YpPOBHE Ha YpPOBHE CpeJHEro o0Imero o0pa3oBaHMs BKIOYAIOT CHEIU(PUICCKUEC
I y9eOHOTO MpeaMeTa « XUMHUS» Hay9IHbIC 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBHIA
110 OCBOCHHIO, MHTEPIIPETAIIUU U MPEOoOpPa30BaHUIO 3HAHUI, BHUIBI EATEILHOCTH
M0 TIOJYYEHUIO HOBOTO 3HAHUSA M NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4EOHBIX
CUTYaIlHUsX, a TAKXKE B pPeaJbHBIX KU3HCHHBIX CUTYAIMsIX, CBI3aHHBIX C XuMuei. B
nporpaMMe TI0 XWMHU TPEIMETHBIE pPe3yJdbTaThl MPEACTABIEHB IO TOAaM
U3YYCHHUS.

10 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOECHHMS Kypca «OpraHuyeckass XUMHSI»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAYEHWU OPTaHHYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUEHHH YCTOWYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUYECKOM, SHEPTETUUYECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3[JaHUM HOBBIX MaTEpHUaJIOB,
HOBBIX UCTOYHUKOB SHEPTHH, B obOecrieueHU N palMoOHAILHOTO
MIPUPOJIONIOIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUSI M OOIIEH KyJIbTYphI
YeJoBeKa, a TaKXKe OHKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOHOM CpeJIe;

BJIAJICHUE  CHCTEMON  XUMHUYECKMX  3HaHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIue MOHSATUSI — XUMUUYECKUN DJIEMEHT, aTOM, SJIPO U JIEKTPOHHAs
oboyouka aroma, S-, P-, O-aroMHBIE OpPOWTAIM, OCHOBHOC M BO30YKIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alus aTOMHBIX OpOuTajel, HWOH, MOJEKYyJa,
BaJICHTHOCTb, JIEKTPOOTPUIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOAHBIN CKeNeT, PyHKIIMOHATIbHAS
rpyIma, paaudkan, CTPYKTypHbie GopMmynbl (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHasi M MPOCTPAaHCTBEHHas (TeoMeTpuyeckas,
ONTHYECKAas), HW30MEpPbl, TOMOJIOTUYECKHH psJ, TOMOJIOTH, YIJICBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJICpIKaIllNe OPraHUYECKHE COCAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIAPHBIC COCIUHCHHS; TEOPUHU, 3aKOHBI
(mepuonuueckuii 3akon J[. M. MenneneeBa, Teopusi CTPOEHUS OPraHUYECKHUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHHUSI
W TPEeBpallleHHs] HHEPrUd TNpPU XUMHYECKUX pEaKluax), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XUMHUH, MHPOBO33PEHUYECKHE 3HAHUS, JEXKalllUe B OCHOBE
NOHUMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBICHUH; MPEICTaBICHUS
0 MEXaHU3MaX XHWMHUYECKHX PpEeaKIHil, TePMOJUHAMHYECKHX M KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3AMMHOM BIIMSHUM aTOMOB U T'PYIII aTOMOB
B MOJIeKyJaX (MHIYKTUBHBIH W Me30MepHBIN 3¢ dekTol, opueHTanTsl | 1 Il pona);
(akToNOrNYeCKUEe CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHHH M 0€30ImacHOM
UCIIOJIb30BAaHUM BaYKHEHIIINX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENBbHOCTH  YelOBeKa, OOMIMX  HAyYHbIX  MPUHIHUIAX  XUMHYECKOTO
IIPOM3BOJICTBA (HA IPUMEPE NMPOU3BOJICTBA METAHOIA, TTepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHA,
YCTaHABJIMBATh UX B3aUMOCBSI3b, HCIOJIH30BATh COOTBETCTBYIOIINE MOHSATUSA MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCTNHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIUKY JUIsl COCTABJICHHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX ) (OPMYIT OPTaHHIECKHIX
BEILIECTB;

COCTaBIIATh YPAaBHEHUS XUMHYECKUX PEAKIUNA U PACKPHIBATH UX CYIIHOCTH:
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMi  TOCPEJCTBOM  COCTABIICHHSI
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuii HOHHOro oOMeHa NyTEM
COCTAaBIICHUS WX TIOJHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHU;



W3TOTABIMBATH MOJICITH MOJICKYJl OPTaHUYECKUX BEIIECTB IS WIUTFOCTPAIUH
X XUMHYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMW: YCTaHABIMBATh MPUHAIICKHOCTh HM3YUEHHBIX
OPraHMYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHIO K OMpPEACIEHHOMY
KJIacCy/TpyIie COEIWHEHMH, JaBaTh KM Ha3BaHUS IO CHUCTEMaTHYECKOU
Homenkinarype (IUPAC) u nmpuBoauTh TpUBUAIbHBIE HA3BaHUS IJIsl OTIAEIBHBIX
NPEICTaBUTEICH OPraHMYECKUX BEMIECTB (ITUJICH, allETUJICH, TOYOJI, TJIUICPHUH,
ATUJICHTIIUKOJb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAsI
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTeapUHOBAs, OJICMHOBAs, MATbMUTHHOBAS KUCJIOTHI,
TJIMIHMH, aJaHuH, MalibTo3a, (PPyKTO3a, aHWIWH, TUBHHHII, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpyTHE);

c(OpPMHPOBAHHOCTh yMEHHUS ONPEICIATh BHJ XUMHUYCCKOH CBS3U B
OpPraHUYECKUX COCIWHEHUAX (KOBaJICHTHAs W WOHHAs CBS3b, G- M T-CBS3b,
BOJOPOJHAS CBSI3b);

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHSATH TOJOKCHUS TEOPHUH CTPOCHHSI
opranudeckux BemectB A. M. BytiepoBa st 00bSICHCHUS 3aBUCHMOCTH CBOWCTB
BEIIECTB OT UX COCTAaBa M CTPOCHMS;

c(hOpPMHPOBAHHOCTh ~ YMCHHMHA  XapaKTEPU30BaTh  COCTaB, CTPOCHHE,
duznueckre U XUMUYECKHME CBOMCTBA TUMUYHBIX MPEICTABUTENCH pa3IMUHBIX
KJIACCOB OPTaHMYECKHUX BEIECTB: aJIKAHOB, IIUKIJIOAIKAHOB, aJKEHOB, aJKaJINEHOB,
QJKUHOB, apOMAaTHYECKUX YTJIEBOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTHIX U CIIOXHBIX 3(UPOB, JKUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, YrjeBOAOB (MOHO-, IU- W TOJHCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETHYECKYI0  CBSI3b  MEXJIYy  HHUMH  YPaBHCHUSIMH
COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUi C MCHOJIb30BAHHEM CTPYKTYPHBIX
dopmyr;

c(hOpPMHPOBAHHOCTh YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCIUHEHUI OT
KPaTHOCTH U TUTIA KOBAJICHTHOM CBS3H (G- U M-CBSI3H), B3AUMHOTO BIIUSHUS aTOMOB
U TPYTI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapPaKTEPU30BATH UCTOYHUKH YTIEBOJAOPOTIHOTO
ChIpbsi (HedThb, MNPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepadoTKH M
PAKTUYECKOE TPUMEHEHHE MPOTYKTOB MepepaboOTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHMA O €CTECTBEHHO-HAYYHBIX
METOJIaX TO3HAHUS — HAOJIOJICHUH, U3MEPEHUHU, MOJICITUPOBAHUN, IKCIIEPUMEHTE
(peanbHOM U MBICIICHHOM ) U YMEHUS IPUMEHSTH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh yMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3yUYECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHSATUSMU U TPEACTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MHDA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUSI MO OPraHUYECKOW XUMHUU JJIi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHU I, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOAY;

c(hOpMUPOBAHHOCTh yYMEHHM: MPOBOJAUTH PaACUYETHl MO XUMUUYECKUM
dbopmysiaM U ypaBHEHUSAM XUMHUYECKUX PEAKIUN C MCIOJIb30BaHUEM (HU3UUECKUX
BenMYuH (Macca, OOBEM Ta30B, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOKIACHUIO XHUMUYECKOU
dbopMyIibl BElIeCTBA MO WM3BECTHBIM MACCOBBIM JIOJIIM XHMHUYECKUX DJIEMEHTOB,
MPOJIYKTaM CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hopMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AaHATU3UPOBATH U OIICHUBATH
C TO3WIUH  DKOJOTHMYECKOM  O0€30IMacCHOCTH  IOCIEACTBUS  OBITOBOM U
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
po0JieM B CUTYaIMIX, CBA3aHHBIX C XUMHEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIBHO IUTAHUPOBATh U TPOBOJUTH
XUMHUYECKUM DKCIEPUMEHT (MOJYyYEHHE W HU3YUYCHHE CBOWCTB OPraHUYEeCKHUX
BEILIECTB, KAYECTBEHHbIC PpEAKUMHU YTIJIEBOJAOPOJOB PpA3IMYHBIX KJIACCOB U
KHUCJIOPOJCOAEPKAIUX OPTaHUYECKUX BEIIECTB, PEIICHUE AKCIEPUMEHTAIbHBIX
3a/1a4 110 PACIO3HABAHHMIO OPTraHMYECKUX BEIIECTB) C COOJIIOJCHUEM IPaBUII
Oe3omacHOro OOpallleHWs ¢ BEIEeCTBAaMHU M JA0OpaTOPHBIM 00OpPYJOBAaHUEM,
dbopMynupoBaTh II€b HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJIbTaThl SKCIEPUMEHTA, AHATM3UPOBATD U OLIECHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTH YMECHHH:

coOJIF0IaTh MpaBHUIa SKOJIOTHYECKU 11€7IeCO00pa3HOTO MOBEAEHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B LEJSIX COXPAHEHUS CBOErO 3/I0POBBS, OKPYKAIOIICH
IIPUPOJHOMN CPEAbI U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JCWCTBHS HA JKUBBIC OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC TTokazaTtens [IK;

aHAJIM3UPOBATH 11€7I€CO00PA3HOCTh MPUMEHEHUSI OPraHUYeCKHUX BEIIECTB B
MIPOMBIIIICHHOCTH U B OBITY C TOUYKH 3PEHHUSI COOTHOIIICHUS PUCK-TI0JIb3A;

c(hOpMHUPOBAHHOCTh YMEHHUMN: OCYIICCTBIATh ICJIICHAIIPABICHHBIA TOUCK
XUMHAYECKOW MHGOPMAIIMK B Pa3IMYHBIX UCTOYHHKAX (HaydHas M y4eOHO-HAydHAs
JUTEpaTypa, CPeJACTBA MacCcOBOM mHpoOpManuu, HTepHET U apyrue), KpUTHUSCKU
aHaJIM3MPOBATh XMMHYECKYI0 MH(OpMAIMIO, mepepadaThiBaTh €€ M UCIO0JIH30BaATh
B COOTBETCTBHH C IMOCTABJICHHOW YUeOHOM 3agaueH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMsSI Kypca «OOIass U HeopraHudeckas
XAMUSD OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBJIEHUM MNPUPOAbI, O MECTE UM 3HAYCHUU
XUMUU B CHUCTEME E€CTECTBEHHBIX HayK M €€ poJiu B 00€CIEYCHUU YCTOMUYUBOTO
pa3BUTHSA, B PEHICHUU MTPOOJEM HKOJOTHUYECKOM, SHEPreTUYECKOW W MHUIIEBOMU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MATEPHAJIOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJOINOJIH30BAHUS, B
dbopMupOBaHUM MUPOBO33PECHHUST U OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U TPHUPOIHOMN

cpene;
BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHITHS — XHUMHUYECKHH DJIEMEHT, aToM, SJApO aToma,

M30TOIIBI, JJIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aToOMHBIE OpOMTAIH, OCHOBHOE H
BO30YXKIEHHOE COCTOSHUS aToMma, THOpHAM3alus aTOMHBIX OpOuTajiei, HOH,
MOJIEKYJIa, BaJEHTHOCTb, OJIECKTPOOTPUIATEIBHOCTh, CTENEHb OKUCIICHUS,
XUMHUYECKash CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJUIMYECKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi pPEHIETKa, XUMHUYECKasl peakiusi, pacTBOP, JJIEKTPOIUTHI,
HEDJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMSI, CTENEeHb JHUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHTENb, TEIUIOBOM 3(dexT
XUMHUYECKOW PEaKIIUM, CKOPOCTh XUMUYECKOU pEeaKIN, XUMUUYECKOE PaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTUYECKON ITUCCOIMAIIUU, TIEPUOTAUYSCKUIN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHHUsI MAaCChl BELIECTB, 3aKOH COXPAaHECHUS U
MIPEBPAILCHUS SHEPTUM MPU XUMHUYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK
XUMHHM, MHPOBO33PCHUECKHE 3HAHUA, JIeKallMEe B OCHOBE IOHUMAaHUS
NPUYUHHOCTH U CHUCTEMHOCTH  XMMHYECKMX  SIBICHUM;  COBPEMEHHBIC
MPEJICTABIICHUSI O CTPOCHHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJIEKYJIIPHOM  YpPOBHSIX; TIPEACTABICHUS O MEXAHU3MaxX XHUMHUYECKHUX
peakiui, TEPMOJUHAMHUYECKHX M  KHHETHYECKHX  3aKOHOMEPHOCTIX  HUX
MPOTEKaHUsA, O XHUMHUYECKOM PABHOBECUH, PACTBOpPAX WU JHUCIIEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKHUE CBEJCHHUS O CBOMCTBAaX, COCTaBE, IMOJYYCHHH W 0€30IMacHOM
WCITOJTb30BAHUH BAYKHEUIITUX HEOPTAaHWMUYCCKHUX BEIISCTB B OBITY W IMPAKTHUCCKOM
NESITEIBHOCTA  4YeJIOBeKa, OONMX  HAyYHBIX MOPUHIOMIAX  XUMHYECKOTO
MIPOM3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTCPHbBIC INMPHU3HAKH TOHSITHH,
YCTaHaBJIMBAaTh MX B3aHMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIHUE IMOHSITUS TPH
ONMHACAHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(OpPMHUPOBAHHOCTh YMEHHsI MCIIOIb30BATh XMMUYECKYIO CHUMBOJMUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M YPAaBHEHUHW XHMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIAEIBHBIX
BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUS ONPEIENSITh BAIGHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUAX, BUJI XUMHUUYECKOW CBsA3U (KOBaJICHTHas,
UOHHAs, MeTaJUIM4YecKasi, BOJOPOJHAsA), TUI KPUCTAIMYECKOH PEIIETKH
KOHKPETHOT'O BEILIECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILECTB OT
BUJla XUMUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTrku, OOMEHHBIM H
JOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00pa30BaHUs KOBAJEHTHOU CBS3H;

cOpMHPOBAHHOCTh  YMEHMI:  KjacCM(UIMPOBATH:  HEOPraHUYECKUe
BEIIECTBA 10 UX COCTaBY, XUMUYECKHUE PEAKIIMH 110 PA3JIUUYHBIM MIPU3HAKaM (YUCTY
U COCTaBy pearupyrolux BelIeCTB, TEMIOBOMY 3G (deKTy peakiuu, U3MEHEHHUIO
CTeNeHEHl OKHCIEHUS OJJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaiuzaTopa H
JPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU I Kiaccuukanuu
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEAKIIUI;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOJUUYECKOTO 3aKoHa Jl.
N. MeHnaeneeBa U 1IEMOHCTPUPOBATH €0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIHHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHPOBAHHOCTh YMEHHI: XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XHMHUYECKHX 3JJIEMEHTOB ME€PBOrO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnneneeBa,  HUCHONB3ys  MOHATHUA
«QHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, O-aToMHbIC
opOuTann», «OCHOBHOE MU BO30YXIEHHOE HIHEPTreTUUYECKUE COCTOSHHSI aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M X
COeIMHEHUNM 1o mnepuojgam u rpynmnam llepuonmyeckor cuctemsr . H.
MeHneneeBa, Bal€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHIA: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYyLIECTBOBAHME T'€HETHYECKOW CBA3M MEXKJYy HEOPraHMYECKHMMHU BELIECTBAMH C
MIOMOULIBI) YPAaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh yYMEHHUS PACKpPhIBaTh CYIIHOCTH: OKHCIHUTEIHHO-
BOCCTAaHOBHUTEIBHBIX PEAKIIUN MMOCPEICTBOM COCTaBIIEHHUS SJEKTPOHHOTO OasiaHca
ATUX peaKkUui; peaklril MOHHOrO OOMEHa MyTEM COCTAaBJICHUS WX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  yPAaBHEHWW;  pEaKUMM  THUAPOIM3a;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IIMHKA U aJIIOMUHUA );



c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHYECKUX PEAKIHMI C YYETOM HMX JSHEPrETUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEaklMu B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIICHUSI XUMUUECKOTO PABHOBECHS MO BIUSHUEM
BHEUTHUX Bo3aeicTBui (npunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEeaKIuH,
JIeXKAIUE B OCHOBE MPOMBIIUIEHHOTO MOJYYEHHUS! CEPHOM KHUCJIOThI, aMMHakKa,
oO1Me HayyHble TPUHIUIBI XUMHUUYECKUX IPOU3BOJCTB; 1€JI€CO00pa3HOCTh
MPUMEHEHHS] HEOPTaHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUsI COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJAJCHUS CHUCTEMOM 3HAHUW O METOJax HAyYHOTO
MO3HAHMS SBJICHUN TPUPOJBI — HAOMIOICHUE, H3MEpPEHUEe, MOJICIUPOBaHUE,
AKCTIEPUMEHT (peajbHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUSI IPUMEHSATh 3TH 3HAHUS TIPU IKCIIEPUMEHTAILHOM MCCIICIOBAHUYN BEILIECTB
U Ui OOBSICHCHHS XMMHUYECKUX SIBICHHM, MMEIONIUX MECTO B MIPHUPOJIE,
MPAKTUYECKOU AEATEIIbHOCTH YEJI0BEKA U B IIOBCEAHEBHOM KM3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU W TPEACTABJICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIs
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUSI TPOBOAUTH PACUETHI: C HCIOJIB30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAsT KOHUEHTPALUS»;
MaccChl BEIIeCTBa WM 00bEMA Ta3a Mo M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OHOTO W3 YyYaCTBYIOUIUMX B PEAKIIMH BEIIECTB; TEIUIOBOTrO 3(dekra
peaKiuyu; 3HA4YEHHs] BOJOPOJHOrO IOKa3aTelisi pPacTBOPOB KHUCIOT U IIEJIOYER C
W3BECTHOW CTENEHBIO AMCCOLMANMU; Macchl (00BbEMa, KONMYECTBA BEIECTBA)
IPOJIyKTa pEaKluHu, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAHO B BUJE PacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WIIM JIAaHO B M30BITKE
(MMeeT mpUMecH); MIOJM BBIXOJA MNPOAYKTa pEakluu; OOBEMHBIX OTHOIICHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENIFHO TUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUN  SKCIEpUMEHT  (TpOBENEHHWE  peakiii  HWOHHOrO  OOMeHa,
MOATBEPKICHUE KAYECTBEHHOI'0 COCTaABA HEOPraHUYECKUX BEILECTB, ONPEICICHUE
Cpeabl PACTBOPOB BEIIECTB C MOMONIBIO HWHIWKATOPOB, H3YYEHUE BIUSAHUS
pasnuYHBIX  (HAKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIHH, pPEIICHUE
AKCHEPUMEHTAIbHBIX 3a7ay 1o TemaM «Mertame» u  «Hemeramnb») c¢
coOmoieHneM TpaBuil 6€30mMacHOro0 OOpaIIeHnus ¢ BEMIECTBAMHU U J1ab0paTOpHBIM
obopynoBanuem, (opmynupoBaTh 1€Jdb HWCCJICAOBAaHMS, TPEICTABIATH B
paznuuHoi opMe pe3ysbTaThl HKCIEPUMEHTA, AHAIM3UPOBATh M OLIEHUBATH HX
JOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTh YMEHHMI: COOIOATh MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocyao u jabopaTopHbIM 00OpyJOBaHUEM, OOpalleHus C BelleCTBaMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBHITIOJHEHUIO JA0OPAaTOPHBIX XUMHUUYECKUX
OMBITOB, YKOJIOTHYECKH I€JIECOO00pPA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
JNEATENBHOCTU B ILIEJISIX COXPAHEHHUSI CBOETO 30POBBS, OKPYKAIOIIECH MPUPOTHON
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABAaTh OIMACHOCTh
TOKCUYECKOTO JICVUCTBUSI HA YKUBBIE OPraHU3MBbI ONMPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MOHUMAas cMbIch nokaszaresns [1J1K;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBJISATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMALIUK B Pa3IMUHBIX UCTOYHHKAX (Hay4YHas U yueOHO-HaydHAas
JUTEpaTypa, CpeacTBa MaccoBoi uHpopmainuu, UHTepHET U apyrue), KpUTUUECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, iepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C TTOCTaBJICHHON y4eOHOM 3aaueii.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pasnea 1. TeopeTuueckne 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHHS OPraHNYECKUX coequHenuii A. M 8 bubmorexa HOK
' P P T https://m.edso0.ru/d69df650
bytneposa
Hroro no pazaeny 8
Pa3znea 2. YriieBoaopoanbl
51 [IpenenvHblE YII€BOAOPOIBI — AJKAHBI, 5 bubnuoreka [IOK
' UKJIOATKAHbI https://m.eds00.ru/d69df650
99 HenpenenbHbie yriaeBoI0pOIbl: alKEHBI, 14 1 bubnuoreka [JOK
' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHECKHE YIJICBOAOPOAEI (apeHB) https://m.eds00.ru/d69df650
54 [IpupoiHbIE ICTOYHUKH YTJIEBOJOPOIOB U X 4 bubnnoreka [JOK
' nepepadoTKa https://m.edso00.ru/d69df650
bu6mmoreka [JOK
2.5 r 4 1
AIOTCHIIPOIIBOAHBIS YTIEBOAOPOAOS https://m.edso0.ru/d69df650
Hroro no pazneny 35
Pa3znen 3. Kuciopoacoaep:xamnue opranudeckue coeJuHeHNs
bu6mmoreka [JOK
3.1 . @ 11 1
Crupret. detor https://m.eds00.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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KapOoHunbpHbIE COSTUHEHUS: AlIbJICTUIBI U

bubmuoreka [JOK
3.2 keroHbl. Kap6oHOBbIe KUCIOTHI. CIIOKHBIE 21 https://m.edso00.ru/d69df650
a¢upsl. XKups
bub6mmoreka [{OK
33 YTIEBOME o https://m.edso0.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaep:kaiye opraHnyecKue coeMHeHUus
bubmmoreka [IOK
4.1 AMuHBI. AMUHOKHUCIIOTEL. benkn 12 https://m.eds00.ru/d69df650
Hroro no pazaeny 12
Pa3znea 5. BoicokomoJieKky/JIsIpHbIE COeIHEHUS
5.1 BricokoMoneKyIsipHbIE COCTMHEHUSI 6 bubmorexa [TOK
' YIp A https://m.edso00.ru/d69df650
Hroro no pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1. TeopeTrudeckne 0CHOBbI XUMMU
Crtpoenmne aToma. [leproguueckuii 3aK0H
P pHoA bu6mmoreka [IOK
11 u [lepnoanueckas cuctemMa XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J. 1. Menaeneera
Crpoenue BeniectBa. MHOroo6pasue bubnuoreka [IOK
1.2 11 1
BEIIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
13 XUMHHECKHE pearLii 19 1 3 https://m.edso0.ru/2dd57f24
Hroro no pazaeny 39
Paznea 2. Heoprannueckasi xumusi
bu6mmoreka [IOK
2.1 H 31 1 3
eMeTaLIE https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
22 Merast 23 ! 2 https://m.edsoo.ru/2dd57f24
Uroro no pazaeny 54
Paznen 3. Xumusi v :KU3Hb
31 Meto/bl TO3HAHUS B XUMUU. XUMUS U 9 bubmuoreka [JOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazueny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoanyecTBO 4acoB
Ne Mara DJIeKTpOHHbIe I poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
[Ipeamer u 3HaueHue
OpPraHUYeCKON XUMHH,
1 npe CTaBJICHUE O 1 bubmorexa [IOK
pel https://m.eds00.ru/3686e65
MHOT000pa3uu OpraHnYecKuX
COCTMHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
riepoia (OCHOBHOE H
2 1}31036p>1< él({Hoe COCTOSITHHS) 1 Bu6nmorexa [IOK
YHA ’ https://m.edsoo.ru/Oce6fd4c
BaneHTHbBIC BO3MOXXHOCTH
aToma yriepoja
XuMH4ecKas CBs3b B
OpPTraHWYECKUX COCTUHCHHSIX.
3 MexaHu3MbI 0Opa30BaHUs 1 bubmorexa [TOK
B p https://m.edsoo.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pasphiBa cBs3el
Teopus crpoeHus
4 OpPraHUYECKUX COSIUHCHUN A 1 bubmorexa HOK
p g ' https://m.edsoo.ru/9e595ch8
M. byrneposa
Buner uzomepun: CTpykTypHasi,
5 IIPOCTPAHCTBEHHAS. 1 bubnuoreka [IOK
DneKTpoHHBIE Y3PPEKTH B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OpTraHHYECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COE€IUHEHUN

[IpencraBnenue o
KJIacCU(UKAIIUN U

6 CUCTeMaTHUYEeCKast bubmorera [JOK
https://m.edso0.ru/c212dd21
nomenkiarypa (IUPAC)
OpPTaHWYECKUX BEIICCTB

7 Knaccudukanus peakiuii B bubnuotexa [JOK
OPraHNYeCKON XUMHUH https://m.edsoo.ru/ba5706aa

8 CucreMaruzamus 1 00001eHne bu6mmoreka [IOK
3HAHUM 1O TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKHM ps,
obmas popmya,

9 HOMEHKJIaTypa U U30MEPHs, bubnuoreka [IOK
3JIEKTPOHHOE U https://m.eds00.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYJT

10 DOu3nvecKue U XUMUYECKHUE bubmuoreka [JOK
CBOICTBa aJIKAHOB https://m.eds00.ru/3137711c
Haxosxnenue ankaHoB B

11 npupoae. CrocoOsl MoTy4eHus bubmorexa HOK

https://m.edso00.ru/259b0a5hb
Y MPUMEHEHHE aJIKAaHOB
[uxnoankaHbl: o0Omas
(dhopMya, HOMEHKIIaTypa U

12 H30MepHsi, 0COOEHHOCTHU bu6mmoreka [JOK
CTPOEHHUS U XUMHUYECKUX https://m.eds00.ru/156730d2
CBOICTB, CITIOCOOBI MOJTyYEHUS U
MIPUMEHECHHE

13 Peurenne pacu€THbIX 3a7a4 Ha bubmorexa [IOK

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

OIIPEIIEIICHUE MOJIEKYJIIPHOU
(hopMyJIBI OPraHUIECKOTO
BEII[ECTBA TI0 MACCOBBIM JIOJISIM
aTOMOB JIEMEHTOB, BXOJISIINX
B ero cocraB. CucremaTu3amms
1 000011IeHIE 3HAHUM 10 TEME

AJIKEHBI: TOMOJIOTHYECKHM psL,
obmas popmya,
HOMEHKJIATypa, JIEKTPOHHOE U

bu6moreka [IOK

14
MPOCTPAHCTBEHHOE CTPOEHHUE https://m.edsoo.ru/273b0ale
MoJieKyJl. CTpyKTypHasi U LHC-
TpaHC-NU30MEPHS AJTKEHOB
Ouznyeckue 1 XUMHUIECKHE
15 cBoiicTBa ankeHoB. [IpaBuio Bu6mmorexa [IOK
P https://m.edso0.ru/21069ccd
MapkoBHHKOBA
16 CriocoObl TToTyYeHus U bubnuoreka [JOK
MPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o
17 teme "llosrydeHue 3TuiieHa u bubmorexa HOK
Y o https://m.edso00.ru/0941eed8
W3Yy4YEeHHE €ro CBOICTB
Pemenune pacu€tHbix 3a1a4 Ha
18 orpezeNeHNe MOJIEKYIIpHOU bubnuoreka [JOK
(hopMyIIBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BellleCTBa
AJKaZMEHbI: COMPSKEHHBIE,
W30JIMPOBaHHbBIE,
bu6mmoreka [JOK
19 KyMYJIUPOBaHHBIE.

Oco0eHHOCTH HIEKTPOHHOTO
CTPOCHHS

https://m.edso0.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20 XUMHYCCKUE CBOMCTBA bubnuoreka [IOK
CONPSIKEHHBIX JTUEHOB https://m.edsoo.ru/e561253d

21 CriocoObI OTy9YCeHUS U bubmmoreka [JOK
MPUMEHEHHE AJIKAJUEHOB https://m.edso00.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHMA Psif,
o61as popMmyia,

22 HOMCHK(J?IaEy;,a, AJIEKTPOHHOE U brbmmorexa [TOK

https://m.edso0.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ1, (PU3UIEeCKHe CBOMCTBA

23 XUMHUYECKHE CBONCTBA aJTKUHOB bubmorexa [TOK

https://m.eds00.ru/23493a93

24 KauecTtBenHbIe peakuyu Ha bubnuoreka [IOK
TPONHYIO CBSA3b https://m.edsoo0.ru/7b1c48da

o5 CriocoObl TTOTyYeHus U bubnuoreka [IOK
MPUMEHEHHE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacy€rsl o

26 YPaBHEHUIO XUMHUYECKOU bubmmorexa [TOK

https://m.edso0.ru/5db8e526
peakuuu

97 Cucremaruzanus 1 00001eHne
3HAHUI IO TeMe
ApEHBI: TOMOJIOTUYECKUH Ps/I,
oOmras ¢popmyia,

08 HOMEHKJIATypa. DIEKTPOHHOE U bubnuoreka [IOK
IIPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MoJieKyJ OeH301a U ToNyoJa,
uX QU3NYecKue CBOWCTBA

29 XUMHUYECKUE CBONCTBA apEHOB: bubnmnoreka [JOK

PCaKkuu 3aMCIICHUA

https://m.edsoo.ru/a44alae4d



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
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https://m.edsoo.ru/a44a1ae4

30

XHUMHUYECKUE CBOMCTBA aPEHOB:
peakuuy MpUCOEeINHEHNS,
OKHCJIEHHE TOMOJIOrOB OeH30I1a

bubmuoreka [IOK
https://m.edsoo.ru/a44alae4

31

OCO0EHHOCTH XUMHUYECKUX
CBOMCTB CTHpPOJIA

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacu€rHbix 3a1a4 Ha
OIPEJIEIIEHUE MOJIEKYJIIPHOMN
(hopMyJIbI OpraHUYECKOTO
BEIIECTBA

bubmmoreka [{OK
https://m.edsoo.ru/53461a2c

33

Crioco0bl MosTy4eHus u
MpUMEHEHHE apEeHOB

bu6moreka [IOK
https://m.edsoo.ru/6f717d09

34

I'eneTnveckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOJIOB

35

Pacué€tel mo ypaBHEeHUAM
XUMUYECKHUX PEaKIIUM.
Cucremaruzanus 1 00001eHne
3HAHHH 10 TeEME

36

[Tpuponnsriii ra3. [lonyTHeie
He(TAHBIE a3kl

37

KameHnHbIi1 yroiib v po1yKThl
ero nepepaboTKu

bubmuoreka [JOK
https://m.edsoo.ru/69b3398b

38

Hed1b 1 ciocoOsI eé
nepepabotku. [lpumenenue
MIPOAYKTOB NepepaboTKu HePTH

bu6mmoreka [JOK
https://m.edsoo.ru/21f9de78

39

I'eHeTHUeCKas CBSI3b MEXTY
pa3IMYHBIMU KJIACCAMH
yTJIEBOJIOPO/IOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

l'anorenonpons3BoHbIE
YTJIEBOJIOPOOB: AIEKTPOHHOE

bu6mmoreka [IOK

40
CTPOECHUE; PEAKINH 3aMEILICHUS https://m.edsoo.ru/82b4d759
rajoresa
JeicTBue 1menoueit Ha
TaJIOT CHITPOU3BOTHBIC.
41 BsaumonetlictBue
JIIUTAJION€HAJKAHOB C MAarHUEM U
IIUHKOM
Cucremaruzanusa 1 0000IIeHne
42 3HAHHUM 110 pa3aei bubmorexa [TOK
" pasit \ y https://m.edsoo.ru/20e89f22
YrieBoaopoist
43 KontponbHas padoTa mo Teme bubnuoreka [IOK
"Yraesomopobr" https://m.edso0.ru/95c9e298
[IpenenbHBIC 0JTHOATOMHBIC
CHUPTHI: TOMOJIOTHYECCKHH PsJI,
obmas ¢popmyna, CTPOCHHE
44 MOJIEK ﬁ EI3(3,Me I/I}Ip Eubmorexa OK
i, pHL, https://m.edsoo.ru/df04c5cd
HOMCHKJIATypa,
kinaccudukanus, Gu3nIecKue
CBOMCTBA
XuMuueckue cBoiicTBa
45 OpeaeabHBIX OJHOATOMHBIX Eubmiorexa OK
e a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOsl mosryueHust 1
46 OpUMEHEHNE OTHOATOMHBIX Eubmiorexa TOK
p https://m.edso00.ru/484100000000000
CIIUPTOB
47 IIpocteie a¢upsr: bubnuorexa [IOK

HOMCHKIJIaTypa U U30MEpU,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

0COOCHHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOUCTB

MHOroaroMHbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH, UX

bu6mmoreka [IOK

48
(bus3HUecKre U XUMUYECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA
Crioco0bl nosty4eHus u

49 MPUMEHEHHE MHOTOaTOMHBIX bubmorexa LHOK

p https://m.edso0.ru/d12e567d
CIIUPTOB
@DeHoII: CTPOEHUE MOJIEKYJIbI,
50 (u3HYecKue CBOMCTBA bubmorera [JOK
' https://m.edsoo.ru/2ce726f8
ToxcuyHOCTH heHoIa
. bu6moreka [IOK
51 X ecKue cBoiicTBa (heHoa
HMIHECKHC CBOHCTBA perion https://m.edso00.ru/037ca5f9

59 CriocoObl TTOTyYeHus U bubnuoreka [IOK
npuMeHeHnne (peHosa https://m.edso0.ru/c77ddf4c
[TpakTuueckast pabora Ne 2.

53 Pemenune skcnepuMeHTaIbHBIX bubnuoreka [JOK
3aga4 no teme "CnupTel U https://m.edsoo.ru/fd0ced09
dhenonsr"

54 CucremaTu3anus 1 00001IeHNne bubnunoreka [JOK
3HaHUU 1O TeEMeE https://m.eds00.ru/1810ch9b
AJBAETUBI U KETOHBI:

AIIEKTPOHHOE CTPOCHHE
55 KapOOHUIILHOM TPYIIIBI; bubnuoreka [IOK

TOMOJIOTHYECKHUE PsbI, 0011ast
bopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

AHBI[CFI/I[[BI 1 KCTOHBI:

56 (du3nvecKkre CBOWCTBA; PeaKIuu Bubmnotexa LIOK
» peakit https://m.edso0.ru/c887425¢c
MIPUCOCAMHCHHUS
Peaknuu oxucienus u
57 Ka4eCTBEHHBIE PEAKIIUU bubnmorexa [TOK
peakil https://m.edsoo.ru/a393baa9
aJIBJAETUI0B U KETOHOB
58 CriocoObl TToTy4eHust bubnuotexa [JOK
albAETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE MpPEEIbHBIE
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [IOK
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3oMepust 1 HOMEHKIIaTypa
60 KapOOHOBBIX KHCJIOT, HX bubmmorexa TTOK
p o7 https://m.eds00.ru/700cc87b
(bu3uvecKue CBOMCTBA
XHUMHYEeCKHE CBOMCTBA
61 MpPeaEIbHBIX OJHOOCHOBHBIX bubmorexa LHOK
pea g https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OCcoOEHHOCTH CBOUCTB
62 MYpaBbUHOM KHUCIIOTBHI. bubnuorexa [IOK
MHoroo6pa3ue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
OCOOEHHOCTH CBOMCTB:
HeMpeIeTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
bu6mmoreka [JOK
63 JTMKapOOHOBBIX,

TI/I,Z[pOKCI/IKap6OHOBLIX KHUCJIOT.

Hpe,Z[CTaBI/ITCJ'II/I BBICITHUX
Kap60HOBLIX KHUCJIOT

https://m.edso00.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
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https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
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[TonsATHE O IPOU3BOJHBIX

bubnuoreka [IOK

64
KapOOHOBBIX KUCIIOT https://m.edso00.ru/0d162d9d
CriocoOsblI moryueHust 1

65 MIPUMEHEHHE KapOOHOBBIX bubmmorexa LHOK

p P https://m.eds00.ru/7c065c9d
KHUCIIOT
CnoxHble 3¢upbl:
TOMOJIOTUYECKHUH psJl, oOras bubnuotexa [JOK

66
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOu3nvecKue U XUMUYECKHUE bu6moreka [IOK
cBoicTBa 3(pupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIX 3a/1a4: 1Mo
YPAaBHEHUIO XUMUYECKOMN

68 peakiuu, Ha OTNpeeIICHNUE
MOJICKYJISIpHON (DOPMYJITBI
OpPraHHYECKOT o BEllecTBa
[TpakTrueckast pabora Ne 3.

69 Pemenune skcnepuMeHTaIbHBIX bubnuorexa [JOK
3ama4 o teme "KapOoHoBbie https://m.edsoo.ru/486671fb
kucnoThl. CroxHbie d3QuphI"

XKupsl: ctpoenue, puznueckue
70 u XIfMI/I‘IGfKI/IC CBo(ﬁbCTBa bubmmorexa [IOK
https://m.edso0.ru/a19c5b98
(rumponus)
Oco6eHHOCTH CBOWCTB JKUPOB,

71 coJiep KalnuxX OCTaTKU bubnmoreka [JOK
HEIPEACIBbHBIX KUPHBIX https://m.eds00.ru/b0331922
kucnoT. JKupsl B ipupojie

72 Mpbuia Kak COJM BBICILIUX Bubmorexa LIOK

https://m.edso00.ru/3c566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
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KapOOHOBBIX KUCIIOT, HX
Moroniee aercreue. [lonsarue o
CUHTCTHYECKUX MOIOIIUX
cpencrBax (CMC)

T'eneTnueckas cBsI3b
YIJIEBOJOPOJIOB U

bubmmoreka [{OK

73
KHUCJIOPOJCOACPKAIINX https://m.edso00.ru/56790c96
OpPTraHUYECKUX BEIECTB

74 Pacuérel no ypaBHEHUAM
XUMHYECKUX PEaKIUi
CucreMaruzamus 1 00001eHne bu6moreka [IOK

75 .
3HAHUH 110 TEME https://m.edsoo.ru/f8eaf2eb
OO6mrast XxapakTepucTHUKa

76 YIJIEBOJIOB U KJIacCU(pHUKaIus bubnuoreka [JOK
yIJIEBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
TOJTHCaXapH/Ibl)

Momnocaxapuasl: GU3HYECKHE
77 CBOMCTBA If Hjxoj €HHE B bubmorexa LOK
a https://m.edsoo.ru/b4bdda2d
pupoJie
IIpuMeHeHnue TIroKo36I, €€
78 SHAMCHIC B bubmuoreka [JOK
https://m.edsoo.ru/5e61122d
YKU3HEACITSIIBHOCTH OpraHu3Ma
Jucaxapuel: caxaposa,

79 MajbTO3a M JIAKTO34. bu6mmoreka [JOK
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE TUCaXapuJIOB

80 [Tonucaxapuapl: cTpoeHNE bubnuorexa [IOK

MaKpOMOJIEKYJI, pU3HUECKUE U

https://m.edsoo.ru/72a04508



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
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XUMHYECKHUE CBOMCTBA,
MIPUMEHEHUE

[TonsaTne 06 UCKYCCTBEHHBIX

bu6mmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemrenne pacyeTHsIX 3aa4 Ha
82 ONpEACIICHUE JOJIA BhIXO/1a bubnuotexa [JOK
MPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUICCKH BO3MOKHOTO
83 Cucremaru3zanus u 0000IIeHUE bubnuotexa [JOK
3HaHUM 1O paszeny https://m.eds00.ru/08d4364c
KonTponbHas pabota o teme
84 "Kucnopoacoaepxkarime bubmmorera LOK
poAconepal " https://m.edso0.ru/42c6678e
OpraHUYECKUEe COCTMHEHHUS
AMWHBIL: KITaccuuKanus,
CTPOCHHE MOJIEKYJ, 00IIast
85 dhopmyna, uzomepus Bu6mmorexa [IOK
pMy’Ia, PHL, https://m.edsoo.ru/efa7e6ca
HOMEHKJIAaTypa U (puznyeckue
CBOICTBA
86 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
anupaTHICCKUX aMUHOB https://m.edso0.ru/1bc5cf80
AHWINH: CTpOEHUE aHWIINHA,
87 0COOEHHOCTH XMMHUYECKUX bubmorexa HOK
. https://m.edsoo.ru/39cd21f1
CBOICTB aHMIIUHA
CrniocoOsl mosryueHust 1
88 pUMEHEeHHE alTn(paTHUECKIX Bubmorexa LIOK
P https://m.edso0.ru/eal38763
aMUHOB
89 AMUHOKHUCIIOTBI: HOMEHKJIATypa bubnuorexa [IOK

U u3oMepus, Gpu3nvecKre

https://m.edsoo.ru/d1773e80
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cBolictBa. OTOenbHbBIE
HpGI[CTaBI/ITeJII/I O-aMHUHOKHUCJIOT

XUMHYECKHE CBOUCTBA
AMUHOKHCJIIOT, UX

90 OMOJIOTHYECKOE 3HAUCHHUE bubmorexa HOK
https://m.edsoo.ru/77df705a
amMuHOKHUCIIOT. CHHTES U
TUPOJIU3 TIETITHIOB
o1 benku xak npupoaHbIe bubnuorexa [JOK
TTOJTUMEPBI; CTPYKTYPHI OEITKOB https://m.edsoo.ru/429e9899
bu6moreka [IOK
92 XUMHUUECKHE CBOICTBA OEIKOB
https://m.edso0.ru/6237306d
A3oTcoaepKalne
TeTEPOLUKITNICCKIE
93 coequHennst. HyknenHoBbie bubmmorexa [OK
g Y https://m.edso00.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
OuoJsornueckas pojb
[TpakTrueckast pabora Ne 4.
Pemenne skcniepuMeHTATBHBIX
94 3a7a4 1o TeMe bubmotera [JOK
" ! https://m.edso0.ru/8e3c02d1
A3oTtcoaepikamme
OpraHMYeCKHUe COCTUHEHU"
[IpakTnueckas pabota Ne 5.
95 Pemenne skcnepuMeHTAIBHBIX bubnmoreka [JOK
3aga4 no teMe "Pacro3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COECTMHEHMI"
KonTponbHas paboTa o Teme
96 "A3zoTcoaep:Kalimie bubmorexa LHOK
ACPAaTl " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
97 OCHOBHBIC IOHATUS XUMUH bu6mmoreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHUN U METOBI UX
CHUHTE3a —IIOJIMMEpU3alus 1

https://m.edsoo.ru/7aa63ebd

TTOJTMKOHACHCAITUS

98 IInacTmaccel. YTunuzanus u 1 bu6mmoreka [IOK
nepepaboTKa MIacTuKa https://m.edso00.ru/82242e0f
DnactoMepbl: HaTypaJlbHbII

99 CUHTCTHUYECKUE KaydIyKH 1 bubmorexa [JOK

YAYKH. https://m.eds00.ru/246103ec
Pe3una
Boiiokna: HatypaibHbIE,

100 HCKYCCTBEHHBIE, 1 bubnuoreka [JOK
cunretndeckue. [lonumepsr https://m.edso0.ru/5963a601
CHeIHaIbHOTO Ha3HAUYEHHUS
[TpakTuueckast pabora Ne 6.

Pemenune skcnepuMeHTanbHbBIX bubnuoreka [JOK

101 1
3a7a4 1o teme "Pacrno3HaBanue https://m.edsoo.ru/3aebd77a
IJ1IaCTMacc ¥ BOJOKOH"

O0001IEeHE U CUCTEMATU3 AL

102 M3y4YEHHOTO MaTepuaa no TemMe 1 bubnuoreka [JOK
"BbICOKOMONEKYIISIpHbBIE https://m.edsoo.ru/6a22ble8
coenuueHus"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 Atom. CocTaB aTOMHBIX sJIEp. 1 bubnuorexa [JOK
XUMUYECKUH 31eMeHT. M30Tombl https://m.edsoo.ru/59c112ee
CrpoeHue 3eKTPOHHBIX 000104eK bubnuoreka [IOK
2 1
aTOMOB, KBAaHTOBEIC UMCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xuMuaeckux 1 bubnuorexa [JOK
3JIEMEHTOB (S-, p-, d-, f-amemenTHI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 3neKTpoHOB MO 1 bubnuoreka [IOK
ATOMHBIM OPOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOH(UTYpAIIH aTOMOB
5 BJ'IeMeII;TOB B OCHO];lI)-IOI\fII II)/I 1 Bubnmorexa [JOK
B https://m.edsoo0.ru/8149e846
BO30YKJIEHHOM COCTOSIHUU
DNeKTpOHHBIE KOH(PUTYpAlIMX HOHOB. bubnuoreka [JOK
6 1
DIIEKTPOOTPHULIATEIILHOCTD https://m.edso0.ru/a0764b24
[leproanueckuii 3aK0H U
[leproanueckas cucteMa XUMHUYECKUX
7 snementoB JI. 1. Menpaeneena, cBs3b C 1 Bubmiorexa OK
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOI TeOpUEHN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
8 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnmoreka [JOK

VMU IIPOCTBIX U CJIOXKHBIX BELIECTB 110
rpymnIaM 1 nepuojiam

https://m.edsoo.ru/f8468927
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CucreMaruzanuys u 0000LIEHUE 3HAHUN

bubmuoreka [JOK

o 10 TEME https://m.edso0.ru/8fad2942
Bunnl xumnueckonl cBsa3u. MexaHu3MEl

10 00pa30BaHMs KOBAJICHTHOW CBSI3H. bubnuorexa [JOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOoNeKyJIIpHbIE B3aUMOICHCTBUS
BaneHTHOCTH U BaJIeHTHBIC

11 BO3MOKHOCTH aTOMOB. CBSI3b bubmmoreka [{OK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJTI C UX https://m.edso00.ru/3d2ca093
TEOMETPUUECKUM CTPOSCHUEM

12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEMHEHMIX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BeniectBa MosieKynsipHOTO U

13 HEMOJIEKYJISIPHOTO CTpOEHHUs. THIbI bubnuoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.eds00.ru/e167635b
BEILIECTB
[lonsiTHE O AMCHEPCHBIX CHUCTEMAX.

14 [IpencraBneHue o KOJJIOUIHBIX bubnmorexa [IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctuHHBIE paCTBOPHI: HACBIILICHHBIE U

15 HEHACBHIIIEHHbIE, PACTBOPUMOCTb. Bubmmorexa LIOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannorugpatsr

16 Crioco0bI BeIpaKeHUSI KOHIIEHTPAIIUU bubnuoreka [JOK
pacTBOpOB https://m.edso00.ru/328e653a
Pemrenue 3aau ¢ ucnosib30BaHUEM

17 MOHATHH ""MaccoBas OIS bu6mmoreka [JOK

pacTBOpEHHOrO BelecTBa", "MosspHas
KOHLeHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Krnaccudukaius 1 HOMEHKIATypa bubnmoreka [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus 1 0000IIeHUE 3HAHUMA bubnuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonrtponsHast pabora mo Temam
"Crpoenue atoma. [leprognueckuii

20 3akoH u [lepuoanueckas cucrema bubnuoreka [JOK
XUMHUYECKUX 3neMeHToB /1. W. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BeiecTna.
Mmuoroo6pa3ue BemiecTs"
Knaccudukanus XuMHUECKUX peaklui
B HEOPTaHMYECKOW M OPraHUYECKON

21 XUMHH. 3aKOH COXPAHEHUS MacChl bubnuoreka [IOK
BEIIECTB; 3aKOH COXPAHECHUS U https://m.eds00.ru/6335cdd2
MIPEeBPALLEHUS SHEPTUU TTPU
XUMHYECKHUX PEaKIMIX
Tennosie 3 HEKThI XUMHUECKHUX

22 peaknuii. TepMoxumMu4ecKue bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruncnenus o ypaBHeHUAM

23 XUMUYECKHUX PEaKIUN U Bubmiorexa OK

https://m.eds00.ru/87b13954

TEPMOXHUMHUYECKUM yPaBHEHUAM
CKOpOoCTh XMMHUYECKOHN peaklnu, e€

24 3aBHCHUMOCTB OT Pa3IMUYHBIX (PAKTOPOB.
Karanu3 u xatanuzatopsl

25 I'oMoreHHbIe U TeTepOreHHbIC PEAKIINH

26 [Ipaktuyeckas padora Ne 1 o reme bubnuorexa [IOK

"BausiHue pa3nuyHbIX (aKTOPOB Ha

https://m.edsoo.ru/lfacaldl
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CKOPOCTb XUMHUYECKON peakiuu"

OO6patuMbie 1 HEOOPATUMBIEC PEAKIINH.

bub6mmoreka [{OK

27
XHWMHYECKOE paBHOBECUE https://m.eds00.ru/30952f9b
[Ipaktuyeckas padora Ne 2 o reme
28 "Bnusiaue pa3nuvHbIX (aKTOPOB HA brbmmorexa [OK
P P " https://m.edsoo.ru/3bf34e17
MTOJIOKCHUE XHMHYECKOTO PABHOBECHS
DIEKTPOIUTHYECKAS JUCCOLMAIINSL.
29 CI/IJ‘IBHII))IC U ciia0ble aieKT (I)IJ'II/I;II)I bubmmorexa [TOK
P ) https://m.edsoo.ru/5f766bdf
Crenedb nycconanuu
HNonnoe nponssenenmne Boasl. Cpena
30 BOJHBIX :CTBO (J)IB Bonmo Ho HI)II;I ! bubmmorexa [JOK
& p POB. BOAOPOA https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponus coneit. Peakuu,
31 MPOTEKAIOIINE B PACTBOPAX bubmmorexa [OK
p B P P https://m.edsoo.ru/09d5a9bd
AIIEKTPOIUTOB
[IpakTrueckast padora Ne 3 o Teme
32 "XHUMHYECKHE PEAKIIUNA B PACTBOPAX bubmmorexa [JOK
"p B P P https://m.edsoo.ru/2e3daeb0
AIEKTPOJUTOB
OKHUCIUTEIBHO-BOCCTAHOBUTEILHEIE
33 eakuu. Baxxnenime oKucINTeIn U bubmorexa [JOK
PCAKIUHH. https://m.eds00.ru/56226060
BOCCTAHOBUTEIN
34 MeTtoJ 3eKTPOHHOTO (3JEKTOHHO- bubnunoreka [JOK
HMOHHOI0) O6amaHca https://m.edso0.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB bubnuoreka [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemrenue 3amau pa3IuuHbBIX THIIOB bubmmorexa [JOK
aTp https://m.edso0.ru/5a859d16
37 Pemrenue 3a1au pa3auyHbIX TUIIOB bu6mmoreka [JOK
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https://m.edsoo.ru/5afa265d

CucreMaru3anus 1 0000IIeHUE 3HAHUHT bub6mmoreka [{OK

38 n n
1o teme " XUMHUYECKUEe peakiuu https://m.edso0.ru/c161eb85
KonrtponsHas pabora o teme bubmmoreka [IOK

39 n "

XHWMHUYECKUE PEAKLIUN https://m.edso0.ru/a8a0a930
[TonoxeHrne HEMETAIIIIOB B
[Teproauaeckoit cucTeMe XUMHUYIECKHX
40 sanemenToB JI. 1. MenaeneeBa u bubmorera [JOK
o https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
®u3NYECKNE CBOMCTBA HEMETAIIIOB
AJUTOTpONIUS HEMETALIOB (Ha IpUMeEpe
41 KHCJIOpOJIa, cepbl, hochopa u bubmorexa TOK
PORa, CEPEL, P https://m.edsoo.ru/ef92c91c
yriepoaa)

42 Bomopon: nonmydenue, puznueckue u bubnuoreka [IOK
XUMHYECKHUE CBOMCTBA. [ UIpuIbl https://m.edsoo.ru/0aa8f613
["anmorensl: HaXOXEHHE B IPUPOJIE,

43 CIOCOOBI MOJTyYeHHUSI, PU3UUECKHUE U bubmmorexa [JOK

y o https://m.edsoo.ru/4e223795
XMMHUYECKHUE CBOMCTBA
lNanorenoBoaopoabl. Baxuerine
44 KHCIIOPOJICOIEPKaIe COSAMHEHUS bubmmorexa [JOK
P P https://m.eds00.ru/6b3255e6
raJIoreHOB
JlaGopaTopHble U POMBIIIJICHHBIE

45 CHIOCOOBI TOMYyUYEHUS TaJOTEHOB. bubnuoreka [JOK
IIpuMeHeHue rajJoreHoB U ux https://m.edso00.ru/6971aca4
COEAMHEHUI
IIpaktuyeckas padora Ne 4. Pemenue

bu6mmoreka [JOK
46 AKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME

"["anoreus!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
IIPOMBIIIJIICHHBIC CIIOCOOBI MMOJIy4CHMU,

bub6mmoreka [{OK

47
(u3HUecKre U XUMUYICCKUE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O3o0H. [Ipumenenue kucaopoaa U 030Ha

bub6mmoreka [{OK
48 OKXCHUIBI U TTIEPOKCUIBI
I[ p . https://m.edso0.ru/5¢8816a0
49 Pemrenne 3amad pa3InyHbIX THIIOB bubmmorexa [TOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XKJIeHHE B IIPUPOJIE,
50 CH(I))CO6BI MOy YCHHS ql))mlleqecxne " bubnmorexa [JOK
Y . https://m.edsoo.ru/46afael6
XAMHUYECKHAE CBOWCTBA
bu6moreka [IOK
51 CepoBoaopo/, CYJIb(pUIbI
POBOZIOPOL, CY T (GHA https://m.eds00.ru/7¢875999
Kucnopoaconep:xaiiue coeTuHEHUS
52 CEPLI gC06eHHI:)CTI/I CBOICTB CEpHOU bubmmorexa [OK
P! P https://m.edso00.ru/8cfa2548
KHCJIOTBI
[IpakTuueckas padora Ne 5. Permenue

53 DKCIEPUMEHTANILHBIX 3a7a4 10 TEME bubmorexa LHOK

" prve fl https://m.edsoo.ru/0afb05e4
Cepa u e€ coelMHEHUsI
A30T: HaX0XJICHUE B TIPUPOJIC,

54 CHOCOOBI ONyUYeHUsl, PU3NYECKUE U bubnuoreka [IOK
XHMHYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUJIBI
Kucnopoaconepxainyue coeTnHEHN

55 asora pOCO6eHIIjOCTI/I CBOMCTB a30THOMU bubmorexa LOK

' https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 [IpumeHneHne a30Ta 1 €ro COeIMHEHU. bubnuorexa [IOK

A3oTHBIE YA0OpEeHUS

https://m.edso0.ru/129f5059
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docdop: HAXOKAECHUE B IPUPO/IE,
CTIOCOOBI OMy4YeHHS, PUIUICCKUE

bub6mmoreka [{OK

57
XUMHUYECKHe CBOHCTBA. Dochumbl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunsl dhocdopa,

58 ¢)0c¢)ﬂ0 c(cij e(bmz ne kuciotel. Conm brbmmorexa [TOK

p If prratt ’ https://m.edso00.ru/c7a2d429
(hochopHO KUCIIOTHI

59 [Ipumenenue docdopa u ero bubnuorexa [JOK
coenunennii. DochopHbie yaoOpeHus https://m.edsoo.ru/a218070a
[IpakTueckas pabota Ne 6. Pemenue

bu6moreka [IOK
60 IKCIIEPUMEHTAIBHBIX 337124 110 TEME
https://m.eds00.ru/8175ac3f
"A3oT u pochop u ux coeauHeHus"
VYriepoa: HaX0XKACHHUE B IPUPOJIC,

61 AJUTOTPOITHBIC MOU(PUKALINH; bubnuoreka [IOK
(bu3UYeCKre 1 XUMUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9%
MIPUMEHCHHE
Oxcup yriaepoga(ll), oxcu

62 TJIe I:)ya(I\I/)) . r(on)LHa;I KECJ'IOTa ueé bubmmorexa [JOK
YIIEpOR ¥ https://m.edsoo.ru/dba58adf
COJIH

63 Pemenue 3aga4 pa3anyHbIX THIIOB bubmorexa HOK

AaTp https://m.edso0.ru/6029b609
Kpemnunii: HaxoxaeHUE B IPUPOIL,
64 CI'II)OCO6LI T0JT qelfm[ (bI/BI/IEe(I;)KIfe " bubmmorexa OK
y L https://m.eds00.ru/143558ab
XUMHUYECKHUE CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHHeBas bubmuoreka [JOK
KHCI0Ta, CUIIMKATHI https://m.edsoo0.ru/3170e7bl
[IpuMeHeHre KPEMHUS U €T0 bubmorexa LOK

66 P P https://m.edso00.ru/393cdac0

coenuHennil. CTeKI0, ero nojJy4yeHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTCKJIA

67 Pemienne 3amau pa3iinyHbIX THIIOB bubmmorexa [TOK
Aadp https://m.edsoo.ru/b624f801
68 Cucremaru3zanus 1 0000IIeHUE 3HAHUMA bubnuorexa [JOK
o teMe "Hemertauier" https://m.edsoo.ru/6e864db5
69 KonTponbhas pabota o teme bubnnorexa [JOK
"Hemeramnbr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yJIbTaTOB KOHTPOJIbHON bubnnorexa [JOK
paboThI, KOPPEKITUS OMIHUOOK https://m.edso00.ru/2b7e9510
TlonoxxeHne MeTaIIIOB B
[Teproauaeckoit cucTeMe XUMHUYIECKHX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmmorexa [OK
' p https://m.eds00.ru/9839c16¢c
AIIEKTPOHHBIX 000JIOYEK aTOMOB
METAJJIOB
OO6mwme ¢puznueckre CBOMCTBA
72 MeTaJuIoB. [IpuMeHeHne METaIOB B bubmorexa LOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHHUKE
73 Cmuael MetaiioB. Koppo3ust bubnuoreka [JOK
METaJIJIOB https://m.edsoo.ru/42b872e3
74 Pemtenue 3amay pa3inuHbIX THIIOB Bubmiorexa OK
atp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHAYECKAN PSAI HANPSDKESHUN
75 MeTaHJI'jOB Oo61ue cnopcoﬂ61>1 H(l;)J'I YeHUS bubmmorexa [IOK
- oot y https://m.edsoo.ru/94eb377a
METAILIOB
OOm1as xapakTepucTika Metaios |A-
76 rpynnsl [leppoauueckoit cucTeMbl bubnuorexa [IOK

XUMHUYECKUX 31eEMEHTOB. HaTpuil u
Kanuii: monyueHue, pusndeckue u

https://m.edsoo.ru/el12c26b3
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XUMHUYCCKHUC CBOFICTBE[, IMPUMCHCHUC
IIPOCTHIX BEIICCTB U UX COGI[I/IHCHI/Iﬁ

O6mas xapakrepuctuka metawioB |A-
rpynmsl [lepuoanyeckoi cucrteMbl
XUMHYECKUX 3JIEMEHTOB. Maruui u

bubmmoreka [{OK

77
KaJIbLIUI: TIOJTydyeHue, PU3niecKkue u https://m.edso0.ru/7c3e49c0
XMMHYECKHE CBOWMCTBA, MPIMEHEHHE
MIPOCTHIX BEIIECTB M UX COCTUHEHHUN

78 JKEcTkoCTh BOABI M CITIOCOOKI &€ bu6moreka [IOK
YCTpaHEHUs https://m.edsoo0.ru/c74bfae9

79 AnroMuHUN: ony4yeHue, pusndeckue u bubnuoreka [IOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.eds00.ru/0e79b266
AmMdoTepHbIe CBONCTBA OKCHIA U

80 TUJIPOKCHU]IA aTFOMUHUS, bubnuoreka [IOK
TUJIPOKCOKOMIUIEKCHI aTFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3aga4u pa3nmuyHbIX THIIOB
[Ipaktuueckas padora Ne 7. Pemenue

82 SKCIEPUMEHTAJIBHBIX 3aja4 M0 TeMe bubmmorexa [JOK
" P " https://m.edso0.ru/27a4af43

MerTasibl TJIaBHBIX TOATPYIIT

OO01as XxapakTepuCcTUKa METAJIOB

83 no6ounbix noarpymnn (b-rpyrmm) bubnnoreka [JOK
IIepronnueckon CUCTEMbI XUMUYECKUX https://m.eds00.ru/610d7431
3JIEMEHTOB
dusnyueckue 1 XMMUYEeCKHUe CBOWCTBA

84 XpoMa U €ro COeTUHEHNH, UX bubmmorexa [IOK

P ’ https://m.edsoo.ru/9911bef3

MIPUMEHECHHE

85 Baxknelimue coelMHEHNsT Mapraiia. bubnuorexa [IOK
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[Tepmanranar kanus, ero
OKHCJIUTENIbHBIE CBOKMCTBA

https://m.edso00.ru/039d69c8

duznueckre 1 XUMUYECKUE CBOUCTBA

86 JKelesa u ero coequuennil. Ilomydyenne bubmmorexa [TOK
' Y https://m.edso0.ru/1b7f8741
Y PUMEHEHHUE CIJIAaBOB XKeje3a
dusnyeckue U XUMHUYECKUE CBOMCTBA
87 MEIN U €€ COeUHEHNN, UX bubmmorexa LOK
i https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnyeckue U XUMHUYECKHE CBOMCTBA
88 IIMHKA ¥ €T0 COeTUHEHNH, NX bu6moreka [IOK
pUMEHEHHE. [ MAPOKCOKOMITIIEKCHI https://m.edsoo.ru/b1f2beal
LIUHKA
[Tpaktrueckas padora Ne 8. Permenue
bu6mmoreka [IOK
89 AKCIIEPUMEHTAJIBHBIX 33]1a4 110 TEME
https://m.edsoo.ru/a6e352ea
"Mertasuipl TOOOYHBIX MOATPYTI"
90 Pemrenne 3a1a4 pa3anyHbIX THIIOB bubnmorexa [JOK
AaTp https://m.edsoo.ru/a8b83d83
O0001IEeHE U CUCTEMATU3 AL
91 M3YYEHHOT0 MaTepraia o TEME bubnmorexa [JOK
" Y " P https://m.edso00.ru/e91fe975
Metaniast
92 KoHntpospHas paboTa o Teme bubnnoreka [JOK
"Metannb!" https://m.edso0.ru/83f63ea3
93 AHanus pe3yJabTaTOB KOHTPOJIBHON bubnuoreka [IOK
paboThI, KOPPEKIIHS OMIHOOK https://m.edsoo.ru/9ebff2fd
Pone xuMuu B o0ecIieueHuN
94 YCTOMUYMBOTO pa3BUTHUS YEIOBEUECTBA. bu6mmoreka [JOK

Ilonstue o HayYHbIX MCTOAAX
HUCCICI0BaHHUsA BEUICCTB

https://m.edso0.ru/080fe1f0
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Hay‘-IHBIC MPUHIMUIIBI OpraHu3alnun
XUMHUYCCKOI'0 IIpOrU3BOJACTBA.

bub6mmoreka [{OK

95 1
[TpoMEBITIIEHHBIE CTTOCOOBI TIOTYUYSHUS https://m.edsoo.ru/2e45a44f
BaKHEHUINX BEIIECTB
XHUMHUYECKOE 3arpsi3HEHNE
96 OKPYIKaIOIIEH Cpebl K €ro 1 bubmorexa HOK
Py Hien cpei https://m.edso0.ru/9f11bf51
TTOCTICJICTBUS
97 XUMHUS U 3I0pPOBBE YEIOBEKA. 1 bubnuorexa [JOK
JlekapcTBEeHHBIE CpeICTBA https://m.edsoo.ru/a6552721
98 Xumus . Pois xumun B 1 bu6moreka [IOK
0o0ecCIIeueHNN HIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue n napdromepHbie 1 bubnuoreka [IOK
cpeacTBa. beiToBas Xxumus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENLCTBE. BaxkHelue
100 CTPOUTEIbHBIE M KOHCTPYKITHOHHBIC 1 bubmorexa TOK
P pyxt https://m.edsoo.ru/61e69003
MaTepHuabl
XuMMS B CEIIbCKOM XO3SMCTBE.
101 Oprannyeckue U MHHEPaIbHbIC 1 bubmorera [JOK
P P https://m.edsoo.ru/fd39587d
ya00peHus
102 Cucremaru3zanus 1 0000IICHUE 3HAHUIA 1 bubnuoreka [JOK
10 TeMe https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






