MYHHIIHTIAIbHOE 010/TKETHOC 00100 pa3oBaTe/IbHOC YHPERICHHT
«1xo1a Ne 46 uMeHHU MPOKYpopa Kyiiobimenckoii 06.1acTH H.A. ba:kenosa»

roposckoro okpyra Camapa

MBOY «lllkona Ne 46» r.o. Camapa

PACCMOTPEHO

Ha 3acenanun MO
CCTECTBCHHO-HAYHYHOIO
[MK.1a. IpeaceaaTe!lb

(g ~ Nllernosa 0.0.

[Ipotokon Ne 1
ot 26 aBrycta 2025 r

[TPOBEPEHO VTBEPKJIIEHO
3amqipektopa no YBP JupexrTop
ét ~/ Slunuxuna 10.A. MBOY «1lkonet No 46>
<<ﬁ» asrycra 2025r. r.o Cawmapa

J1.A. Upanosa

[Tpuka3z Ne 302-01 o1
« 28 » aBrycta 2025r.

PAEOUASI TIPOIPAMMA
(ID 6717507)

yueGuoro npejamera «Xumusi. Yruy0JieHHbIH YPOBEHBL?

st obyyatorxes 10 —11 kiraccos

Camapa 2025




HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpaMMa mo XMMHHM Ha YPOBHE CpeIHEro odiiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpa3oBanuu B Poccuiickoit denepanumny, TpeOOBaHUN K pe3yilbTaTaM OCBOCHUS
benepanbHOM oOpazoBaTebHON MPOTrpaMMBbI CpeaHero o011ero
oopazoBanusa(POIl COO), npeacraBieHHbix B DeneparbHOM TOCYAapCTBEHHOM
oOpazoBatenbHoM cTangapre COO, c¢ yuérom KoHuenumu mpenogaBaHus
yueOHOro mpeaMera «XuMHUs» B 00pazoBaTelbHBIX Opranuzamusx Poccuiickoii
Oenepauny, peanu3yloIMX OCHOBHBIE OOpa3oBaTelbHbIE MIPOTPaMMBbl, U
OCHOBHBIX moOJIOKEeHUA «CTpaTeruum pas3BUTHS BOclHUTaHus B Poccuiickon
O®enepanuu Ha nepuon a0 2025 roma» (Pacnopssxkenune IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMHs Ha YpPOBHE YIIIyOJIEHHOTO HW3Y4YEHHsS 3aHUMAeT BaXKHOE MECTO B
CHUCTEME €CTeCTBEHHO-HAydHOro oOpaszoBanmsi ywammxcs 10-11 kmaccos.
N3ydenue mpenmera, peaqumzyeMoe B YCJIOBHSIX JU(PEpeHIIMPOBAHHOTO,
npodUIbHOrO OO0y4YeHHs, NTPU3BAHO OOECHEYHUTh OOIIE0Opa3OBATEIbHYIO H
OOLIEKYNbTYPHYIO IOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOIMUMYIO I
aJlanTaiyy UX K ObICTPO MEHSIONIMMCS YCIOBUSM U3HU B COLIUYME, a TAKXKeE IS
MPOJOJDKEHUST OOY4YEeHHsI B OpraHu3auusax MnpodeccruoHaIbHOro oOpa3oBaHUs, B
KOTOPBIX XUMUS SIBISIETCA OAHON U3 MPUOPUTETHBIX TUCIIUIUINH.

B nporpaMMe no XMMHM Ha3Hay€HUE TMpeaMeTa «XUMHUS» TOoJydaeT
NOAPOOHYI0  MHTEPHPETAlMil0 B  COOTBETCTBUM C  OCHOBOIIOJIAraroIIMMHU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIENieH, COAepkKaHus,
pe3yNbTaToB OOy4YEHHUs] M TpPeOOBAaHUM K YPOBHIO IMOATOTOBKH BBIMYCKHUKOB.
CBUIETENHCTBOM TOMY SIBJISIFOTCSI CIIEYIOIIME BBIMIOJHSEMbIE MPOrPaMMON IO
XUMUU (YHKIUU:

e UH(OPMAIIMOHHO-METOANYECKAsl, peaau3alus KOTOpol oOecreynBaeT
MOJy4yeHUE TPEACTABICHUS O ILEIX, COIEpP)KaHWUU, OOIIel CTpaTeruu
oOy4deHHUsI, BOCIIUTAHUS U Pa3BUTHs 00Y4arOIIMXCsl CPEICTBAMU MIPEIMETA,
M3y4aeMOoro B paMKax KOHKPETHOTO Mpouis;

e OPraHU3aLMOHHO-ILIAHUPYIOIIA, KOTOpast MpeaycMaTpUBAET
OIpE/ACIICHUE: TPUHLHUIIOB CTPYKTYPUPOBAHMS M MOCIEAOBATEIbHOCTH
U3y4eHUsl y4eOHOro marepralia, KOJUYECTBEHHBIX M Kay€CTBEHHBIX €ro
XapaKTEPUCTUK; IMOAXOJ0B K (OPMHUPOBAHUIO COAEPKATEIbHONH OCHOBBI
KOHTPOJII U OIIEHKM O00pa30oBaTENbHBIX JOCTHXKEHUU OOY4YarOIIUXCS B
paMKax HWTOrOBOM arTecTal B (OpME EIUHOTO TOCYIapCTBEHHOI'O
HK3aME€Ha M0 XUMUH.

[Iporpamma aJig yriyOn€HHOTO U3y4EeHHS] XUMUM:



e YCTAQHABIMBACT MHBAPUAHTHOE IPEIMETHOE COAEpXNaHHUE, 00s3aTeIbHOE
JUIS W3y4eHUs] B paMKax OTIENbHBIX MNpPOPUIEH, MpenycMaTpuBaeT
pacnpefeleHue MW CTPYKTypUpOBaHUE €ro 1o KiIaccaMm, OCHOBHBIM
cofiepKaTelIbHbIM JIMHUSIM/pa3iesiaM Kypca;

e JAET MPUMEPHOE paclpeesieHHne Y4eOHOro BPEMEHHU, PEKOMEH]IyeMOro
JUISL U3yYEHUS OTAEIIBHBIX TEM;

e IpeyaraeT MPUMEPHYIO IOCJIEJOBATEIbHOCTh HM3y4EHUs Y4eOHOro
Mareprajia ¢ y4€ToM JIOTMKH MOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXIIPEAMETHBIX CBSI3EH;

e JAET METOJUYECKYIO MHTEPHPETALMIO LIeJiel U 3a7a4 U3y4yeHus MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero o0mero oO0pa3oBaHUA, COAEPXKATEIbHON XapaKTEPUCTHKHU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHMsSI OCHOBHOH 00pa3oBaTelbHOMN
pOrpaMMbl CpEIHETO o011ero o0Opa3oBaHUs (JINYHOCTHBIX,
METaNpeAMETHBIX, MPEIMETHBIX), a TAKKE€ C Y4ETOM OCHOBHBIX BHJIOB
y4€0HO-TI03HABATENbHBIX  JACHCTBUI  OOy4YarolIerocss MO OCBOEHUIO
COJIEpKaHUsI IPEMETA.

[lo BceM Ha3BaHHBIM MO3MLMAM B MPOrpaMMeE IO XMMHH IPELYCMOTpPEHA
MIPEEMCTBEHHOCTh C OOY4Y€HHMEM XUMUU Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusa. 3a MpeleNaMyd YCTAHOBJEHHOH MIporpaMMoOil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIIAIONIEH COAEpKaHUA y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOMKHOCTH BbIOOpa €ro BapUaTUBHOW COCTAaBIISIOINICH,
KOTOpasi JIOJKHA OIPEAENATHCS B COOTBETCTBUM C HAIIPAaBICHHEM KOHKPETHOIO
npodusnst o0ydeHusl.

B coorBerctBuM ¢ koHuentyaubHbiMU nosnoxeHusmu PIOC COO o
Ha3HAYEHUU TIPEeIMETOB 0a30BOro M yriayOJE€HHOro YpPOBHEH B CHCTEME
muddepeHImpoBaHHOTO 00y4YEHUsT HAa YPOBHE CpeaHEro oOmiero oOpa3oBaHMUS
XUMHSI Ha YpOBHE YIrIyOJNEHHOTO U3YYEHHs HANpaBiIeH Ha pealn3aluio
IPEEMCTBEHHOCTH C  MOCIHEAYIOLIUMM  3TallOM  IOJIYYEHUS  XUMHUYECKOrO
o0pa3oBaHHsA B paMKaX HW3Y4YECHHUS CICLUAJbHBIX €CTECTBEHHO-HAYYHBIX H
XMMHMUYECKUX JUCHUUIUIMH B By3aX M OpraHU3alUsiX CpeIHEro npodeccuoHaIbHOrO
oOpa3oBaHusa. B 3Toil cBsA3M H3ydeHHE NpeaMera «XUMUSD» OPUEHTHUPOBAHO
MPEUMYILIECTBEHHO Ha  pPaCUIMpEeHHe U  YIIyOJeHHEe TEOpETHUYECKOH W
IPaKTUYECKON MOATOTOBKU OOYYaIOUIUXCsl, BHIOPABIIUX ONpPEAeIEHHBIN TpOoPHIIb
00y4eHHsI, B TOM YHUCJIE C MEPCIEKTUBOM MOCIEAYIOIIEr0 MOJYYCHUS] XUMUYECKOTO
00pa30BaHus B OpraHu3alsaX NpoQeccuoHanbHOro oopazoBanus. Hapsny ¢ atum,
B cBere TpeboBanuii PI'OC COO k miIaHUpyeMBIM pe3yjbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHOM MPOrpaMMbl CPEIHETO 00IIero oOpa3oBaHUs
U3y4YeHHE InpeaMera «XUMUsS» OpPUEHTUPOBAHO TaKKE Ha pEIICHUE 3aaad



BOCIUTAHUS M COLMAIBLHOTO Pa3BUTHUSL 0Oydarouuxcs, Ha (OpMUPOBAHHE Yy HUX
OOIIEUHTEUIEKTYaJIbHBIX YMEHUH, YMEHUU paluoOHaIM3aluu y4eOHOro Tpyjaa U
000OIIEHHBIX CIMIOCOOOB  JEATEIBHOCTH, HMEIOMMNX MEXIUCIUITMHAPHBIN,
HAAMPEIMETHBIN XapaKTep.

CocTaBisiomuMu npeameTa «XUMHUS» Ha YPOBHE YIUIYOJIEHHOTO HM3y4EHUS
ABJIAIOTCS  yriiyOsn€HHble Kypchl — «Opranudeckas xumus» u  «OOmas u
Heopranuueckas Xxumus». [Ipu onpeneseHun mMoaxoa0B K 0OTOOPY U CTPYKTYpHOU
OpraHM3allMy COJIEPX AaHUS ATUX KYpCOB B MpPOrpaMMe MO XUMHUU 3a OCHOBY
npuaTel nojoxkeHus OI'OC COO o paznmuuusax 06a30BOro M yriayOJa&€HHOTO
YPOBHEU U3Y4YEHHUS IIpEeAMETA.

OcHOBy cozaepxkaHust KypcoB «Opranuueckas xumusi» U «OOmas u
HEOpraHWYeCcKass XMMHS» COCTaBJIIET COBOKYIHOCTb MPEIMETHBIX 3HAaHUU H
YMEHHM, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3Yy4Y€HHUs MpeaMera. JTa cucreMa
3HAHMI MOJY4YaeT OINPEAETIEHHOE TEOPETUYECKOE JOMOJHEHUE, MO3BOJIIONLIEE
OCO3HAHHO OCBOUTH  CYILIECTBEHHO OOJbIIMK  00bEM  (PAKTOIOTHYECKOTrO
Marepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHHUs MpeaMera obecriedeHa
BO3MOXXHOCTh 3HAUUTEIBHOIO YBEJIMYEHUs OOBEMA 3HAHUUW O XUMHUYECKHX
AJIEMEHTaX U CBOMCTBaX MX COEIMHEHUN Ha OCHOBE PACHIMPEHUs U YriyOJeHHs
MPEICTABICHUA O CTPOCHHM BEUIECTBA, XMMHUYECKON CBA3M M 3aKOHOMEPHOCTSIX
POTEKaHUs PEAKUU, PACCMAaTPUBAEMBIX C TOYKH 3PEHUS XUMHUUYECKON KUHETUKH
U TepMoAMHaMHUKH. WM3ydeHne mnepumoandeckoro 3akoHa u Ilepmonnueckon
CUCTEMBl ~ XHMHYECKHUX  DIJIEMEHTOB Oasupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX IPEICTABICHUAX O CTPOCHHHM aTOMa. XUMHUYECKas CBA3b
OOBSCHAETCA C TOYKH 3PEHUSI DHEPreTUUECKUX U3MEHEHUN Npu €€ 00pa3oBaHUU U
pa3pylIeHUH, a TaKXKe ¢ TOYKU 3peHHs] MEeXaHU3MOB e€ oOpa3oBanus. V3yueHue
TUIIOB ~ peakuui  JomonHsercs  (GOpMHUpPOBAHMEM  MpPEJCTaBICHHM 00
ANEKTPOXUMHUYECKUX MPOLIECCAX U AIEKTPOIM3E PACIlJIABOB U PACTBOPOB BEIIECTB.
B Kkypce opraHM4eckoll XMMHUW NpPU PACCMOTPEHHH PEAKUUOHHON CIIOCOOHOCTH
COEIMHEHUN yJensieTcs 0co00e BHUMaHKUE BOIpocaM 00 3JIEKTPOHHBIX dPdeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MAX PEAKLUN.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpPKaHHE KYypCOB XUMHH
yrIyOJIEHHOTO YPOBHS M3YyYEHUS JUIA KJIaCCOB ONMpeneNEHHOro npoduis (raaBHbIM
o0pa3oM Ha HX CTPYKTypy M XapakTep JOMOJHEHUN K oOIei cucreme
IPEAMETHBIX 3HAHWI) OKA3bIBAIOT BIMSHUE CMEXKHBIE MpPEeAMEThI. Tak, Hampumep,
B COJICpAHUM TMPEaMETa JUIsl KJIACCOB XMMHUKO-(PU3HYECKOro Mpoduisi OO0IbIIoe
3HayeHue OyAyT MMETh 3JEMEHThl yueOHOro martepuaina no odmed xumuu. [Ipu
U3YYEHUM TMpeIMeTa B JAaHHOM CJIy4yae akleHT OyAeT ciAellaH Ha OOLIHOCTb
METOJIOB MO3HAHHUA, OOIIIHOCTh 3aKOHOB M TEOPUM B XMMHUHU U B (DU3UKE: aTOMHO-
MOJIEKYJIsIpHasi Teopusi (MOJIEKYJsIpHas TeOpHsi B (U3UKE), 3aKOHBI COXpPaHEHMs



MacCbl M DHEPrUH, 3aKOHBI TEPMOAMHAMHUKH, BJIEKTPOJIM3a, IPEICTABICHUS O
CTPOCHUHU BELIECTB U IPYTOE.

B TO Xe Bpems B COOEpKAHMM NpeAMETa [ KJIACCOB XUMUKO-
OMOJIOrMYecKOro npoduiis OOJBUINKI yAENbHBIM Bec OyJeT MMETh OpraHuyecKas
xumus. B 3TOM ciaywae mpenocTaBisieTcss  BO3MOXKHOCTh  JJisi  Oosee
OOCTOATENBHOIO ~ PACCMOTPEHUSI XMMHUYECKOM  OpraHu3alMy  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBbl, B COCTaB KOTOpPOW BXOHAT, K MpHUMEpY, TaKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUAbL, OEJIKW, VYIJI€BOAbl, HYKJIECHHOBBIC
KUCJIOTBI U Apyrue. IIpy 3TOM 3HaHMS O COCTaBE€ M CBOMCTBAaX NPEACTABUTEIICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIY’)KAT OCHOBOW [JIi HW3Y4YEHUS
CYLIHOCTH MPOLIECCOB (DOTOCUHTE3A, IbIXaHUs, TUIIEBAPEHHUS.

B mnnane ¢opMupoBaHus OCHOB HAydyHOIO MHPOBO33PEHHS, OCBOCHUS
OOIIEHay4YHbIX METO/I0B ITO3HAHMSI U OIIBITAa PAKTUYECKOIO IPUMEHEHUS HAyYHbIX
3HAHMI HM3ydeHHE MNpeaMera «XUMHs» Ha YIIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBS3IX C Y4E€OHBIMM IpeaIMETaMH, BXOJSAIIUMU B COCTaB
npeaMeTHBIX obnacteil «EcTecTBeHHO-Hay4yHbIE TpeaMeThl», «Martematuka u
nH(popMaTuKa» U «Pycckuil A3bIK U TUTEpATypay.

[Ipu w3ydyenun ydeOHOro mnpenMera «XHUMHsS» Ha YriayOJIEHHOM YpOBHE
Tak)ke, Kak Ha YPOBHE OCHOBHOI'O M CPEIHEro ooiiero oopa3zoBanus (Ha 6a30BOM
YPOBHE), 3a7aueil MEepBOCTENIEHHON 3HAaYUMOCTHU SBJIsSIETCS (POPMUPOBAHUE OCHOB
HAyKd XHMHUU Kak OOJIACTU COBPEMEHHOIO €CTECTBO3HAHUS, NPAKTUYECKOM
JEATEIIbHOCTU Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. Pemenue
TOW 3ajaud Ha YriayOJIEHHOM YpPOBHE HW3Y4YEHMsI MpeAMeTa Ipearoiaraet
peanu3annio TaKUX LeJIeH, Kak:

e (opMUpOBaHHE TMPEACTABICHHUI: O MaTepuaibHOM EIMHCTBE MHUpA,
3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJIEHUM MPUPOABL, O MECTE XUMHUH B
CHUCTEME €CTEeCTBEHHBIX HayK U €€ Beaylled pojlu B oOecreueHuun
YCTOMYMBOrO  pa3BUTUSL  4YEJIOBEUYECTBA: B  PEIIEHUH  MpodiiemMm
HKOJIOTUYECKON, SHEPreTUUECKON M MUILEBON O€30MaCHOCTH, B pa3BUTUHU
MEJIULMHBI, CO3JaHUN HOBBIX MaTE€pPHAJIOB, HOBBIX HICTOYHHUKOB SHEPrUH, B
00ECreUeHUN palMOHAJIbHOIO MPUPOAOIIONIB30BaHUsA, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KYyJIbTYpbl YEJIOBEKA, a TAKKE HKOJIOTMYECKU
00OCHOBaHHOT'O OTHOILIEHHS K CBOEMY 3/I0POBBIO U IIPUPOJHON CpeEE;

e OCBOCHME CHUCTEMBl 3HAHUM, JISKAIIUX B OCHOBE XMMHUYECKOU
COCTaBJIIIOIIECH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA: (QyHIaMEHTAIbHBIX
NOHATUM, 3aKOHOB M TEOPUM XUMHUHU, COBPEMEHHBIX NPEIACTABICHUN O
CTPOGHHM BEUIECTBA HA pPa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJISIDHOM,  HaIMOJEKYJISAPHOM, O  TEPMOAWHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX MNPOTEKAHMS XUMUYECKHUX PEaKUUi, O



XUMHUYECKOM PaBHOBECHUHM, PACTBOPAX U JAUCIEPCHBIX CUCTEMaX, 00 00IIMX
HaY4YHBIX IPUHIHUIAX XUMHUYECKOTO TPOU3BO/ICTBA;

dhopmupoBanue y o0yyJarommuxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHYECKUX 3HAHUU JJIs1 OOBSICHEHUS
KJIFOUYEBBIX HJIEW U OpOoOJIEM COBPEMEHHOW XUMUH, sl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBICHUMN, UMEIOLIUX €CTECTBEHHO-HAYUYHYIO MPUPOJY;
IPaMOTHOTO PEIIeHUs MPOoOJIeM, CBA3aHHBIX C XUMUEH, MPOTHO3UPOBAHNS,
aHaJIN3a U OLICHKHU C MO3UINHI YKOJIOTrHYECKOi 0€30IMacHOCTH IIOCIIEACTBUI
OBITOBOM W TIPOM3BOJCTBEHHOM JEATETHHOCTH YEJOBEKAa, CBA3AHHOWU C
XUMUYECKUM  TMPOU3BOJICTBOM, HCIOJBb30BAaHUEM M  IepepabOoTKOM
BEILIECTB;

yrayOJeHue  TPENCTaBICHWH O  HAyYHBIX  METOAaX  ITO3HaHWS,
HEOOXOJIMMBIX JJII TPUOOPETEHHs] YMEHUN OpPUEHTUPOBATHCA B MHpPE
BEIIECTB U OOBSCHEHHS] XUMUYECKUX SIBJICHHUH, WMEIOIIMX MECTO B
MPUPOJIE, B MPAKTUYECKON AEATEIbHOCTU U MIOBCEAHEBHOM KU3HHU.

B mnmane peanu3any MEpBOOYEPENHBIX BOCHUTATENBHBIX M Pa3BUBAIOIINX
(GYHKIMI [ETOCTHON CHUCTEMBI CPETHEro o0IIero oopa3oBaHUs NpPU H3YyUCHHUH
npeamera  «XUMHS» Ha  YrIyOJEHHOM ypOBHE OCOOYI0 — aKTyaJbHOCTb
npruoOpeTaroT TakKe eNU U 331a4H, KakK:

BOCIIUTaHUE YOEXKAEHHOCTH B TO3HABAEMOCTH SIBIICHUU MPUPOJIBL,
YBOKCHHUS K TMPOIECCY TBOpPYECTBA B OOJACTH TEOPETUUECKHX M
MPUKJIAJHBIX HMCCIIEIOBAHUN B XUMUHU, (HOPMHUPOBAHWE MHPOBO33PEHUS,
COOTBETCTBYIOIIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIlMU K OOYUYEHHI0O M TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO M  CAaMOBOCIHTAHMIO  HAa  OCHOBE  YCBOGHUS
00I11eYeI0BEYECKUX IEHHOCTEH;

pa3BUTHE TTO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKHUX
crocobHocTel oOydJarommxcs, (GOPMHUPOBAHUE y HHUX CO3HATEIHHOTO
OTHOIIEHHUS] K CamMOOOpa30BAHMIO M HEMPEPHIBHOMY OOPa30BaHUIO Kak
YCIIOBUIO YCTICTITHON MPo¢heCCHOHATBHON W OOIIECTBEHHON JIEATEILHOCTH,
OTBETCTBEHHOI'O OTHOIIEHHUSI K CBOEMY 370POBBIO M MOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

dbopMupOBaHWE YMEHHMA W HABBIKOB PAa3yMHOIO MPHUPOAOIOIL30BAHUA,
pa3BUTHE IKOJIOTUUECKON KYJIbTYpPbI, TPUOOPETEHHE ONbITa OOIIECTBEHHO -
MOJIE3HOU DKOJIOTHYECKON IEATEIHLHOCTH.

OO6111ee YUCIIO YacoB, MPEIYCMOTPEHHBIX JUIsl U3YUYEHUS XUMUU Ha YrITyOJICHHOM
YpOBHE CpeliHero oliero oopazoBanus, cocranisieT 204 yacoB: B 10 kmacce —
102 gaca (3 gaca B Hezenmo), B 11 kmacce — 102 gaca (3 yaca B HEJIEIO).



COJEPXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI OPraHM4YeCKOM XMMHUH.

IIpenmer W  3HAYE€HWE OpPraHUYECKOM  XHMHUH, TMPEICTABICHUE O
MHOT000pa3uu OPraHUuYeCKUX COCTUHEHUN.

DJEeKTPOHHOE CTPOEHHE aTroMma YIriepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHMS. BasleHTHBIE BO3MOXKHOCTH aToMa YIJIEpOJa. XHWMHYECKas CBS3b B
OPraHMYECKUX COCIWHEHUSX. THUNbl TUOpUIW3AIMH aTOMHBIX OpOUTaseH
yraepoaa. MexaHu3Mbl 00pa3oBaHusl KOBaJIEHTHOM CBA3U (OOMEHHBIN U JOHOPHO-
aKLENnTOpHbIM). THUMNbl MEepeKpbIBaHUS ATOMHBIX OpOWUTaNEd, G- M T-CBA3M.
Opnunaprasi, 1BOiHAsT M TpoiHAas cBsi3b. CrOcOOBI pa3phiBa CBsSI3€H B MOJIEKYJIaX
oprannueckux BemiecTB. [loHsiTHE O CBOOOJHOM pajukaie, Hykieopuiae Hu
3eKTpoduIe.

Teopust cTpoeHHs oOpraHudeckux coeauHeHuit A.M. byrtiepoBa wu
COBPEMEHHBIE MPEJCTABIEHUS O CTPYKTYpPE MOJEKY. 3HAYEHUE TEOPUU CTPOCHHUS
OPraHMYECKUX COeAMHEHUH. MONeKyIsipHble U  CTPYKTYpHBIE (DOPMYIIBI.
CtpykTypHble GOpMYJIbl pa3IMYHBIX BHUJAOB: pa3BEPHYTas, COKpaliéHHas,
ckeneTtHas. M3omepus. Buuabl wn30MEpHM: CTPYKTypHas, HPOCTPAHCTBEHHAS.
OnexTpoHHbIe 2G(HEKTH B MOJIEKYIaX OPraHUYECKUX COCAUHEHUM (MHIyKTHUBHBIM
U Me30MEpHBbIN 3(DPEKTHI).

[IpeacraBnenue o kinaccuukanuu opraHuyeckux BemiecTB. [loHsTue o
dbyakimonanbHON rpymme. ['omomnorus. ['omonorudeckue psaasl. CuctemaTudeckas
HoMeHKkJatypa opranndeckux coeauHeHnii (IUPAC) u TpuBHalibHble Ha3BaHUS
OTJAEJBbHBIX IPEACTABUTEIICH.

OcoOeHHOCTH M KJacCU(UKAIUs OpraHUYecKuxX peakiuil. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN B OPTAHUYECKON XUMUH.

OKCNEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
O3HaKOMJICHHE C 00pas3llaMu OpraHMYEeCKHUX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, OIIBITHI IO IIPEBPAIIECHUI0 OPraHWYECKUX BEUIECTB IPU HArpeBaHUU
(maBneHue, OOYrIMBaHWE M TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJEKYI
OpPraHUYECKHUX BEIIECTB.

YriieBoaopoasl.

Ankanbl. ['omonornueckuil psijy ajikaHoB, o0mas Gopmylia, HOMEHKJIATypa u
M30MepHs. DJEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOSHHE MOJEKYJ alKaHOB, SP -
ruOpuaIM3alnsl aTOMHBIX OpOWTaneil yriepoaa, o-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKaHOB.



XHAMHUUYECKHE CBOMCTBA QJKaHOB: PEAKLUMH 3aMELICHUS, H30MEpU3aluH,
JNETUIPUPOBaHNs, IMKIN3aLUHU, TIHPOJIU3a, KpeKUHra, ropeHus. Ilpencrasinenue o
MEXaHU3Me peaklUuil pauKaIbHOTO 3aMELIEHUS.

Haxoxnenue B npupoje. CriocoObl MOTydeHHs! U MPUMEHEHUE aJIKaHOB.

[Huknoankansl. O01mas Gopmyna, HoMeHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHUS M XHMHMYECKHX CBOMCTB MalbIX (LUKJIONPOIAH, LUKIOOYyTaH) U
OOBIYHBIX (IIUKIIOTICHTAH, IUKJIOTeKCaH) MUKIOATKaHOB. CrocOOBI MOMy4YeHUs |
IPUMEHEHUE ITUKIIOATKAHOB.

Ankenbl. ['oMonornueckuii psj ajakeHoB, oOmias ¢opMmysia, HOMEHKIATypa.
DNEKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MONEKY] aJKEHOB, Sp -
ruOpuan3anusi aTOMHBIX OpOuTalel yriaepoaa, o- U 7m-cBsi3u. CTpyKTypHas
reoMerpuueckas (Luc-tpaHc-) wuzomepus. DuU3NYECKHe CBONCTBAa aJKEHOB.
XVMMHMYECKUE CBOMCTBA: PEAKLUUU IPUCOCIMHEHHUs, 3aMEUICHUSA B O-II0JIOKEHUE
IIpU JBOMHOM CBSI3W, NOJUMepu3anuu M okucienus. [IpaBmiio MapkoBHUKOBA.
KauecTBeHHbBIE peakliMy Ha JBOHHYIO CBsI3b. CIIOCOOBI MOMYYEHUS] U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccuduxarus ankaaneHoB (CONpsbKEHHBIE, U30JIUPOBAaHHbBIE,
Kymyauposannsie). OcOOEHHOCTU 3JIEKTPOHHOIO CTPOEHUSI U XUMUYECKUX CBOMCTB
CONpPsKEHHBIX  AWeHoB, 1,2- wu 1, 4-npucoenunenue.  Ilommmepusanus
CONPSKEHHBIX AUEeHOB. CrIoCOOBI MOTy4EHUs U IPUMEHEHUE alIKaJUeHOB.

Ankunbl. ["'omonorudeckuii psj akuHOB, 0011as popMyJsia, HOMEHKIIATypa 1
U30MepHsl. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHMHOB, SP-
rudpuan3anms aTOMHBIX opOuTanen yriepoaa. dusnyeckue CBOWCTBA AJKHUHOB.
XVWMHUYECKME  CBOMCTBA:  PEAKUUU  MPUCOENMHEHMS,  JUMEpU3alud |
TpUMEpPHU3ALNH, OKACIEHUA. KuCI0THBIE CBOMCTBA aJKWHOB, HMEIOIIUX KOHLIEBYIO
TPOMHYIO cBsI3b. KauecTBeHHBIE peakiinK Ha TPOMHYIO CBsA3b. CIIOCOOBI MOMydeHUs
Y IPUMEHEHUE AIIKUHOB.

Apomarnueckue yrieBoaopoasl (apeHsl). ['omosornueckuii psii apeHoB,
obmast (opMyna, HOMEHKIATypa U U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJEKybl OeH3ona. Du3HYEeCKHue CBOWCTBA apPEHOB. XUMUUYECKHE
CBOWCTBA OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHUs B O€H30IbHOM KOJIbIIE U
YIIEBOJOPOJHOM paJMKaie, PEaKUUU IPUCOECIUHEHHS, OKUCIEHHUE T'OMOJIOrOB
oensona. IlpencraBienne 00 OpPHEHTHPYIOMEM JEHCTBUM 3aMECTHTENICH B
OCH30JIbHOM KOJIBIIE Ha MpUMEpEe AIKWIbHBIX pPaJUuKaloB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOrPYIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XMUMHUYECKHUX CBOICTB ctupoia. [lonmumepusanus ctupona. CrocoObl MoydyeHus u
IPUMEHEHUE apOMATUUYECKUX YIIIEBOJOPOAOB.

[Ipuponnsiii ra3. IlonyrHeie HedTaHble ra3sl. He@Th 1 €€ mpoucxoxaeHue.
KameHHbI#1 yroiab ¥ npoaykThl ero nepepadotku. CrnocoOsl nepepaboTKu HEPTH:



NEPErOHKa, KPEKUHT (TEPMHUUYECKUM, KaTATUTUYECKUN), PUDOPMUHT, TUPOIH3.
[IponykTel mepepaboTku HEDTH, UX IPUMEHEHUE B MPOMBIIUICHHOCTH U B OBITY.

['eHeTHdecKas CBS3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIICBOIOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOAHBIX YIIEBOAOPOIOB. Peakiuu
3aMCIICHHUS] TalloTéHa HAa THAPOKCOTPYIIY, HHUTPOTPYNNY, ITHAHOTPYIIITY,
amuHorpymmy. JleficTBue Ha TaJOTreHNPOU3BOAHBIE BOJHOTO M CIUPTOBOTO
pacTBopa ménoun. B3zaumMoaeicTBie TUTaIOr€HAaKaHOB C MarHUEM M IIUHKOM.
[TonsiTue 0 METAJLIOOPTaHUYECKUX COCIMHECHUSIX. Hcnonb3oBanue
TaJIOTCHIPOM3BOHBIX  YIIEBOJAOPOIOB B OBITY, TEXHUKE M TPH CHHTE3E
OpPraHMYECKUX BEIICCTB.

OKCNEepUMEHTAIbHBIE METOAbl M3YyYEHHUS BEIIECTB M WX IMPEBPAIICHUIA:
n3ydeHue (U3NYECKUX CBOWCTB YIJIEBOJIOPOIOB (PaCTBOPHUMOCTH), KAUECTBEHHBIX
peakuuii yrieBoJIOpOJOB PA3IMYHBIX KJAcCOB (oOecliBedyMBaHHE OpPOMHOW WIIU
MOMHOW BONBI, pacTBOpa IEpMaHTaHaTa KaJWs, B3aUMOJCUCTBUE alleTHJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHApyKeHHE
yriaepoga ¥ BOJOpPOAAa B OPraHWYECKHX BEIIECTBAX, IOJYYEHUE OTUICHA W
M3y4EHUE €ro CBOWCTB, O3HAKOMJICHHE ¢ KoyuteKnusamu «HepTte» um «Yromp», ¢
oOpa3laMyd  IJIaCTMAcC, KaydyKOB M PE3WHBI, MOJCIMPOBAHUE MOJEKYI
YIICBOOPO/IOB Y TAIOTCHIIPON3BOHBIX YTIICBOIOPOIOB.

Kucaopoacoaep:xaniue oprannyeckue coeIMHeHUsl.

[IpenensHble OmHOATOMHBIE CHUPTHL. CTpoeHWE MOJEKyn (Ha TMpumMepe
METaHOJIa M JTaHoNa). ['omonoruueckuit psia, obmias Qopmyna, H30Mepus,
HOMEHKJaTypa U  kiaccupukanus. Du3nuecKue CBOMCTBA  MpeAeNbHBIX
OJTHOATOMHBIX CIHUPTOB. BOTOpOMHBIE CBS3UM MEXIYy MOJICKYJIaMU CITHPTOB.
XVWMHYECKHE CBOWCTBA: pEaklUW 3aMelieHus, JAeTuipaTraliuu, OKHUCIICHHS,
B3aMMOJICHCTBHE C  OPraHMYECKUMH W  HEOPraHWYSCKUMH  KHCJIOTaMH.
KauecTBeHHas peakuys Ha OQHOATOMHBIE CIUPTHL. JIelCTBUE 3TaHOIA U METAHOJIA
Ha opraHu3Mm uenoBeka. CrocoObl MONY4YEHUS W MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 2dupsl, HOMEHKIAaTypa U u3oMepusi. OcobeHHOCTH (PUBUIECKUX U
XUMUYECKUX CBOMCTB.

MHOTOaTOMHBIE CIUPTHI — OTWICHIJIMKOIb W TIUIEepUH. DU3NYEcKue u
XUMUYECKAE CBOMCTBA: PEAKIIMU 3aMEIICHUSI, B3aUMOJCHCTBUE C OPraHMYECKUMU
U HEOPraHMYECKMMU KHUCJIOTaMHU, KadyeCTBEHHas peakids Ha MHOTOAaTOMHbBIC
cuptel. [IpencraBneHne 0 MEXaHHW3ME PEAKIUKA HYKJICO(DHIBHOTO 3aMEIICHHUS.
HeiictBue Ha opranuzM denoBeka. CrnocoObl TMONY4eHHS UM MPUMEHEHUE
MHOTOaTOMHBIX CITUPTOB.

®eHon. CTpoeHHE MOJEKYJBI, B3aWMHOE BIUSHUC THAPOKCOTPYIIBI U
o6enzonbHOrO siApa. dusmueckue cpoiicTBa ¢eHona. OCOOCHHOCTH XMUMHUYECKUX



cBoiicTB (eHona. KauecTBeHHble peakuuu Ha ¢eHoda. TokcudHOCTh (heHona.
Crioco6b! nomyyeHus ¥ npuMeHeHue gpenona. enondopmanbieruiias cMoia.

KapOoHWIIbHBIE COETMHEHUSI — ATTbJETUIBl U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWIBHOM TpymIbl. ['oMonoruueckue psiabl ajabJAETUAOB U KETOHOB, OOuIas
dopMmyna, uzomepuss U HOMeHKiarypa. Dusmyeckue cBOWCTBA albAECTUIO0B U
KETOHOB.  XMMHWYECKME  CBOMCTBA  QJIbJIETMIOB U  KETOHOB:  PEaKLUHU
npucoeauHenHuss. OKHCIEHNE aJIbJIETU0B, KAU€CTBEHHbBIEC PEAKIIMU Ha aJIbJIETUBL.
CnocoObl ToNy4yeHUs U MPUMEHEHUE abJAETUJI0B U KETOHOB.

OnHOOCHOBHBIE MpefeNibHbIe KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KHCIOT. M3oMepust u HoMeHkIaTypa. duznueckue cBorcTBa
OJTHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX KHCIOT. BomopomHbie CBS3U MeEXIy
MOJIEKYJIaMH KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOWMCTBA: KHCIOTHBIE CBOMCTBRA,
peakius STepudUKalvM, peakUud C YYaCTUEM YIJIEBOJOPOIHOIO pajMKala.
OcCoOeHHOCTH CBOMCTB MYpaBbUHOM KHUCIOTHL. [loHSTHE O NPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3¢upax. MHoroobpasue kapOOHOBBIX KHCIOT.
OCcOOEHHOCTH CBOMCTB HEMpPEAETbHBIX U apOMaTHUYECKHX KapOOHOBBIX KHCIOT,
IUKapOOHOBBIX KUCIOT, TUAPOKCUKAPOOHOBBIX KHCIOT. [IpencTaBuTeny BhICIINX
KapOOHOBBIX KHCJIOT: CTE€APUHOBAs, NAJIbMUTHUHOBAs, OJICMHOBAs, JUHONEBAS,
JUHONeH08as KUCA0Thl. CrocoObI MONTYYeHUSI U TPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Cnoxnble >¢upbl. ['oMonornyeckuit psan, obmas ¢opMmyna, U3oMepus M
HOMeHKIarypa. dusznueckue M XUMHUYECKHME CBOMCTBA: THAPOJIM3 B KHUCIOW WU
HIEJIOYHOHU CPEJIE.

XKupsl. Ctpoenue, pusnueckre 1 XMMUYECKHE CBOWCTBA )KMPOB: TUIPOIIN3 B
KHUCJION U 1esiouHou cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPHKAITUX OCTATKU
HEIPEAENbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOAE.

Mpb11a KaK COH BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IEHCTBHE.

OOmas xapakrepucTuka yriaeBojoB. Kinaccudukamus yrieBogoB (MOHO-, IH-
U Tonvcaxapuiel). MoHOcaxapubl: TIIOKO3a, (PYyKTO3a, TallakTo3a, pubo3a,
ne3okcupuOo3a. Pusznyeckue CBOMCTBA M HaxoxAeHHE B npupoje. PoTocuHTES3.
XHWMUYECKUE CBOMCTBA INIFOKO3bI: PEAKIIMU C Y4aCTUEM CIUPTOBBIX U AJIbIECTUIHON
IpyII, CIOMPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIOKO3bl, €€
3HA4YECHUE B KU3HEACATEIBHOCTH OpraHnsMa. /(ucaxapuapl: caxaposa, MajabT03a U
nakTo3a. BoccranasimBaronye 1 HEBOCCTAHABIMBAIOIIME aucaxapubl. [ 'naponus
nucaxapunos. Haxoxzaenue B npupoae u npuMmenenue. Ilonmucaxapuapl: kpaxman,
IVIMKOTEH W neiunosio3a. CTpoeHrne MakpoMOJNEKYyd KpaxMasa, TJIUMKOreHa H
neunono3el.  dusznueckue CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XUMHUYECKHUE
CBOMCTBA Kpaxmaia: TMAPOJIU3, KAa4ECTBEHHAs PEaKUHs C HMOAOM. XUMHUYECKHE
CBOMCTBA LIEJUIIOJIO3bL: TUIAPOJIN3, MoiydeHue 3(pupoB 1emnono3bl. [loHstue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHbBIN IIENK).



OKCHEepUMEHTAIbHBIE METObl M3YYEHUsS BEUIECTB M WX IMPEBPALCHUA:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3AMMOJICHCTBHUE 3TAHOJIA C HATPHUEM,
OKHCJICHUE ATUJIOBOTO CIIMPTA B albJErU]] Ha pacKaJEHHONW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE JTWJIOBOTO CIHUPTAa JUXPOMATOM Kaliisi (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPUAJIOB), KAUYECTBEHHbIC PEAKIMU Ha adbJeruibl (C THIPOKCHUIOM
muammuncepeopa(l) u  rumpokcumom  menu(Il)), peaknus ramIepuHa
ruapokcuom Mmeau(Il), xumudeckue cBOMCTBa pacTBOpa YKCYCHOWM KHCIIOTHI,
B3aMMOJICICTBUE pacTBOpPA TJIOKO3bI ¢ rugapokcunom menu(Il), BzaumonericrBue
Kpaxmaia C MOJIOM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4d 1o TeMaMm «ChupThl U
denonby, «KapOboHoBbIe KUCHTOTHI. CI0XKHBIE 3PUPBI».

A3o0Tcoep:Kane OpraHudecKue coeJMHeHHs.

AMWHBI — OpraHMYECKUe MPOU3BOAHBIC aMMuaka. Knaccudukanus aMuHOB:
anudarriyeckue M apoMaTUYeCKHe; TEepPBUYHbIC, BTOPUYHBIE M TPETHUYHBIE.
Ctpoenne monekyn, obmas (opmysa, U30MepHsi, HOMEHKIATypa U (PU3NUECKHE
cBoiicTBa. XUMHUYECKOE CBOMCTBA ajdn(aTUYECKUX aMHHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHUE, B3aWMOJICMCTBUE IEPBUYHBIX AMHUHOB C Q30THUCTOM KHCIIOTOM.
Conu ankuiaMMOHUSL.

AHWIMH — TMPEACTAaBUTENIb aMHUHOB apomaTrudyeckoro psna. CrpoeHue
aHunuHa. B3anMHOe BIMsSIHUE TPYIIT aTOMOB B MoJieKyJie aHminHa. OCOOEHHOCTH
XUMUYECKUX CBOWUCTB aHuiuHA. KadecTBeHHBbIE peakinunu Ha aHuiIuH. CrocoOsbl
NOJIyYEHUsT W TpUMEHEeHHe anudaThyeckux amMuHOB. llomydueHue aHwinHaA U3
HUTPOOEH30J1a.

AmuHokucioTel. Homenkinarypa u uzomepusi. OTAenbHbIe MPEACTABUTENN O
AMUHOKHUCJIOT:  TJMIUMH, ajdaHuH. Du3nyeckue CBOWCTBA aMUHOKHUCIIOT.
XVWMHYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEPHBIX  OPraHUYECKUX
COCIMHEHUM, peakIus TMOJMKOHJAEHCAUK, OOpa3oBaHWE TMENTUIHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 MENTUIOB.

benku kak mnpuponaHble noiumepbl. llepBuuHas, BTOpUYHAsT U TPETUYHAA
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBA OENKOB: THAPOJIN3, JI€HATypalus,
KaueCTBEHHBIE PEAKIINU Ha OENKH.

OKCHepUMEHTAIbHBIE METOAbl M3YyYEHHsS BEUIECTB M WX IMPEBPALCHUIA:
pacTBOpeHre OCIKOB B BOJAE, JAEHATypalus OCJIKOB NPH HArpeBaHWH, I[BETHHIC
peakiuu Ha O€JKH, pEelIeHUWE OSKCIEePUMEHTAIBHBIX 3ajlad [0 TeMaM
«A30TCcolepKallle  OPraHUYECKUE  COCOUHEHUS» U «Pacnio3naBanue
OpPraHUYECKUX COCTUHCHUIN.

BricokoMOJIeKY/ISIPHBIE COeIMHEHUS.

OCHOBHBIE TIOHSITUSI XMMHUU BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEPU3ALIUM, CPEIHSS MOJICKYIspHast



macca. OCHOBHBIE METOJBI CHHTE€3a2 BBICOKOMOJIEKYJISIPHBIX COCIUHEHHN —
MOJIMMEPHU3ALINS Y TTOJIMKOHAEHCAIIUS.

[lonumepHbie Marepuansl. [lmacTtmaccel  (MOMMATUIEH, MOJIUIPONUIEH,
MOJIMBUHWIXJIOPU, TIOJIMCTUPOJ, TOJUMETUIMETAKpUiIaT, IOIUKApOOHATHI,
noJIMdTHIICHTepeTanar). Y THiu3anus 1 nepepadoTKa MmiacTUkKa.

DJ1acTOMEpHI: HaTypaJIbHBIM Kay4ykK, CUHTETUYECKHUE Kay4yKu
(OyTamueHOBbIN, XJIOPOTPEHOBBIN, U30ITPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HarypasibHbI€ (XJIOMOK, IEPCTh, MENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKUE (KApOH U JaBCaH).

[Tonmumepsl CIeUATHbHOTO Ha3HA4YCHUS (Tedon, KeBJiap,
AJIEKTPOIPOBOIAIINE ITOJIUMEPHI, OMOpa3iaraeMble OTMMEPHI).

OKCHEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
O3HaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAce,
Kay4yKOB, PEIICHHWE JKCIEPUMEHTAIbHBIX 3aJad no Teme «Pacrmo3HaBaHue
IJ1aCTMAcCC U BOJIOKOH.

Pacuérnsle 3amaun.

Haxoxnenue MoONeKyasipHON (OpPMYNBI OpraHHMYECKOro COCAMHEHUS TI0
MAacCOBbIM  JIOJSIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaX0XKJICHHE
MOJIEKYJISIpHOM (DOPMYJIBI  OPraHMYECKOTO COEAMHEHUs 1o wmacce (00BEMY)
OPOAYKTOB CrOpaHus, MO KOJIMYECTBY BellecTBa (Macce, 00BEMY) MNPOAYKTOB
peaKkuMd W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYPHOU (HOpPMYJIbI
OpPraHWYEeCKOro BEIECTBA HAa OCHOBE €ro XMMHYECKMX CBOWCTB WJIM CIIOCOOOB
IIOJIYYEHHUSI, ONPEIECICHUE JOJIA BBIXOJA MPOAYKTA PEAKUHH OT TEOPETHYECKU
BO3MOXXHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaMETHBIX CBA3EU IPU U3YYEHUU OPraHUYECKON XWMUHU B
10 xmacce OCYIIECTBISIETCS Yepe3 HCIMOJIb30BAaHME KaK OOIIUX ©CTECTBEHHO-
HAay4YHbIX TIOHSTUW, TaK U TOHSTUH, TMPUHITHIX B OTAEIBHBIX MpEeAMETax
€CTECTBEHHO-HAYYHOTO IHKJIA.

OO11ue ecTeCTBEHHO-HAYYHBIE TIOHATHUS: SIBJICHUE, HAYYHbIN (DakT, TUIIOTE3a,
TEOpHs, 3aKOH, aHajlu3, CHHTE3, Kiaccudukaius, HAOIIOJEeHUE, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®duznka: Marepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJEKYIa,
SHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEUIECTBA, (M3MYECKUE BEIUYMHBI, €IUHULIBI WU3MEPEHUs, CKOPOCTb, SHEPIHs,
Mmacca.

buonorusi: kneTka, oOpraHusM, 3KOocucTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA M TeTepOoTpO(HBIA THUI MUTaHUA, OpOXKEHUE,



(doTocuHTE3, IbIXaHWE, OCJKH, YIJICBOMABI, JKUPbI, HYKICHHOBBIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadus: mone3Hble HCKOMAEMBIE, TOTLIHBO.

TexHONMOTWs: TMHIIEBBIC MPOAYKTH, OCHOBBI PpAI[MOHATBHOIO IHUTAHUS,
MOJOIIAE CPEJCTBA, MaTEPHUAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECCKHX BOJIOKOH.

11 KJIACC

OBIIIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX sjiep. XUMU4YecKui 3neMeHT. M3otonbl. CtpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBbIE YHUCIA. DHEPreTUYECKUe YPOBHU U
nolypoBHU. ATOMHBIe opouTanu. Knaccudukanus XuMUYeCKUX 31€MEHTOB (S-, p-,
d-, f-smementsl). Pacmpenenenve SIEKTPOHOB 1O AaTOMHBIM — OpPOUTAIISIM.
DNEeKTPOHHbIE KOH(PUTYpaAllMd aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPUOIOB
B OCHOBHOM W BO30YKIEHHOM COCTOSHHUH, SJICKTPOHHBIE KOH(MUTYpAIlid HOHOB.
DIIEKTPOOTPUIIATENBHOCTb.

Ilepuoanueckuit 3akoH U [leproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JI.1. MenneneeBa. CBsi3b MEPUOANMYECKOrO 3akoHa W [lepmommueckoil cUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUECKUX JIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX H CJIOXHBIX BEIIECTB [0 TIpylnmaM © [epuoJaM. J3JHayeHUe
nepuoauueckoro 3akona /.. Menneneena.

XuMHUYECKass CBSI3b. BHIBI XMMHWYECKOM CBSI3U: KOBAJICHTHAs, HWOHHAas,
MeTayndeckas. MexaHu3Mbl 00pa30BaHMsI KOBAJCHTHOW CBsSI3M: OOMEHHBIM U
JTIOHOPHO-AKLIENTOPHBIN. DHEPrus U JJIMHA CBsI3U. [10JISIpHOCTD, HATPaBICHHOCTH U
HACBIIIAEMOCTh KOBaJIEHTHOW CBsizu. KparHele cBs3u. Bopopoanas cBs3b.
MexXMONEKYISpHbIE B3AUMOICHCTBHS.

BajleHTHOCTh M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (Ha MPUMEPE COEAUHEHUMN
AJIEMEHTOB BTOPOTO MEPUO/A).

[IpeacraBieHrne 0 KOMIUIEKCHBIX coeIUHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaTeib, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCAMHEHUH.
[ToHsITHE O KOOPAMHALIMOHHOM XUMUHU.

BemectBa  MONIEKYISIpHOTO M HEMOJIEKYJSIDHOTO  CTPOE€HHUS.  THmbl
KPUCTALTUYECKUX PEIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHHbie pacTBOphL. lIpeacraBinenue o
KOJUTOMAHBIX pacTBopax. CrmocoObl BBIPAXKEHHS KOHIIEHTPAIMM PacTBOPOB:
MaccoBasi J10JIs1 BEUIECTBA B PACTBOpE, MOJISIpHAsE KOHUEHTpauus. HacellenHsie u
HEHACBIIICHHBIE PACTBOPbI, pACTBOPUMOCTh. Kpucramuioruaparsl.



Krnaccudukaius 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIeCTB. TpUBUATbHBIC
Ha3BaHUS OTIECIIBHBIX IIPEICTABUTEIIEH HEOPIaHUUECKUX BELIECTB.

Knaccugukaus XuMUYECKHX peakiMii B HEOPraHUYECKOM M OpraHMYeCcKOon
XUMHUH. 3aKOH COXPAHEHHS] MAaCChl BEIIECTB; 3aKOH COXPAaHEHUS U IMPEBpAIlCHUS
SHEPIruu MpU XUMHUYECKUX peakiusix. TermnoBbie 3PPeKThl XUMUYECKUX PEaKIIHil.
TepmMoxuMHU4ECKUE YPABHECHMUS.

CKOpOoCTh XUMHUUECKOW PEaKINM, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
['omoreHHble 1 rereporeHHble peakuuu. Katanus n katanu3aTtopsl.

OOparuMble 1 HEOOpaTUMBbIC peakinu. XuMudeckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHs. DaKTOphI, BIUSAIONIME HA TOJIOXKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunuun Jle [larense.

OnekTponuTuyeckas auccouuanus. CuiibHble U ciaOble  3JIEKTPOJIUTHL
Crenenp nuccouuanuu. Cpena BOJHBIX pPAacTBOPOB: KHUCIOTHAs, HEUTpalibHas,
mienoyHas. Bomopoaubiii mokaszarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO0 OOMEHa.

OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  peakiuuu.  CTeneHb  OKUCIICHUS.
Okucnurenb M BOCCTAaHOBHUTENb. [Ipoliecchl OKUCIEHUS UM BOCCTAaHOBIICHHS.
Baxnelme OKUCAUTENIM W BOCCTAHOBUTENU. MeETON 3JIEKTPOHHOro OanaHca.
DIIEKTPOIN3 paCTBOPOB U PACILIIABOB BEUIECTB.

DKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB W WX MPEBpALICHUM:
pa3lIoKEHUE TMEPOKCHIA BOAOpPOAA B IPUCYTCTBUU Karajaus3aropa, MOJIEIU
KPUCTATUYECKUX PEIIETOK, MPOBEACHUE PEaKIIUii HOHHOTO OOMEHa, OTpe/IeICHIE
cpeabl pPacTBOPOB C IOMOIIBK) HHIAWKATOPOB, HU3YYEHUE BIMSHUS Pa3IAYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKON pEaKIuu U TOJIOKCHUE XUMHUYECKOTO
paBHOBECHS.

Heopranuveckast xuMmusi.

Ilonoxenne HemeraiuioB B llepuomnueckoil cucTeME  XMUMHUYECKHUX
sanemenToB J.M. MenzaeneeBa 1 0COOEHHOCTU CTPOCHUSI UX aTOMOB. Pu3znueckue
CBOMCTBA HEMETAIJIOB. AJUIOTPOIHUSI HEMETAJUIOB (HA MPUMEpPE KHUCIOPOJia, CEPHI,
dbocdopa u yriaeposa).

Bonopon. Ilomyuenue, ¢usznueckne W XUMHUYECKHAE CBOWCTBA: PEAKIIUU C
METAUIAMM W HEMETAJUIAMHM, BOCCTAHOBUTEIbHBIE CBOWCTBA. [ WMapuabL.
TomIMBHBIE 3JIEMEHTHI.

l"anorensl. HaxoxaeHue B mpupojie, cocoObl MOMYyYeHHUs, PU3MUYECKUE U
XUMHUYECKUE CBOWMCTBA. ['aoreHoBomopoasl. BaxkHene KUCI0pOoaCOaepKaIIne
COeIMHEHHUs ranoreHoB. JlabopaTopHble M MPOMBIILIEHHBIE CIIOCOOBI MOJYYEHHUS
rajoreHoB. [I[puMeHeHne rajloreHoB U UX COEAUHECHUMN.



Kucnopon, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CHOCOOBI MOTyYEHUs
kuciopona. duznueckue U XUMMUYECKUE CBOWMCTBA M MPUMEHEHHUE KHUCIOpPOAa U
030Ha. OKCHUIIBI U IEPOKCHUIBI.

Cepa. Haxoxnenue B mpupoje, CIOCOOBI MOJNydyeHUs, (U3NYECKUE WU
xumuueckue cpoiictBa. CepoBogopon, cyiabdunsl. Oxcun cepwi(IV), oxcun
ceppl(VI). CepHucras m cepHas KHUCIOTBI U UX coyid. OCOOEHHOCTH CBOMCTB
CEepHOM KUCIOTHI. [[puMeHeHne cepol U €€ COeTMHEHU .

A3zor. Haxoxnenue B mpupoAe, CrnocoObl MONydeHHs, (U3HUECKHE WU
XUMUYECKUEe cBOMCTBA. AMMHaK, HUTpUIbl. OKCHAbI a30Ta. A30TUCTasi U a30THAs
KHUCJIOTHI ¥ UX cojid. OCOOCHHOCTU CBOMCTB a30THOM KHUCIOTHL. [IpuMeHeHue azora
U €ro CoeIMHEHUN. A30THbIE YA00OpeHusl.

®ochop. Haxoxnenme B mpupoze, CrmocoObl TOJydeHus, (Puznydeckue u
xumuueckue cBoictBa. Dochuast u dochun. Oxcuanl docdopa, dhochopHas
kuciora u e€ comu. I[lpumenenue docdopa u ero coenuaeHuii. dochopHbie
yI00peHUSI.

Yrinepon, HaxoXIEHHE B  TOpHpPoOJE. AJUIOTPONHBIE  MOAU(DUKAIIH.
Ou3nveckue M XUMUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogoM. Oxcun yriepona(ll), okcua yraepoga(IV), yromphHas kucimora u e€
coiu. AKTHBHPOBaHHBIN yroib, aacopouus. @ymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IpuMeHeHHe MPOCTHIX BEIIECTB, 0OPA30BAHHBIX YIJIEPOJOM, U €T0
COCTMHEHNH.

Kpemunii. Haxoxnenue B mpupojie, CrocoObl MOdydeHus, (U3NYECKUe H
xumudeckue cBorctBa. Okcua kpemuusa(IV), kpeMHueBass KUCIIOTa, CUJIUKATHI
[IpumMeneHne kpeMHUs U ero coeanHeHui. CTEeKII0, €ro NoJy4yeHu e, BUABI CTEKIIA.

ITonoxxenne MeraiuioB B Ileproanueckor CUCTEME XUMUYECKUX SIJIEMEHTOB.
OcoOEHHOCTH CTpPOCHUSI DJIGKTPOHHBIX 000JI0OYEeK aTOMOB MeTawioB. OOmiue
¢dusnueckue cBoiicTBa MeTayioB. [IpuMeHeHHe METaioB B OBITY WM TEXHUKE.
CnuiaBbl METALIIOB.

DNEeKTPOXMMHUUYECKUI psJl  HampsbkeHuil MetauioB.  OOmue crnocoOsbl
MOJTYYEHUS METaJUIOB: TUAPOMETAILTYPrusl, MAPOMETAILTYPTHS,
anektpomeramutyprus. [loHsitue o koppo3uu metaioB. CrnocoObl 3alUuThl OT
KOPPO3UHU.

OOmas xapakrepuctuka metamioB IA-rpynnsl [lepuognyeckoid cUCTEMBI
XUMUYECKUX dJIeMeHTOB. Harpuit u kanuil: mnonydeHue, QuU3NUECKHE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mas xapaktepuctuka metauioB IIA-rpynmer Ilepuogudeckoit cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii M KajlblLMid: ToJdy4dyeHue, (unyeckue Hu
XUMUYECKUE CBOMCTBA, MPUMEHEHHE TMPOCTHIX BEHIECTB U HUX COCIUHEHUH.
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.



ATIOMHUHMI: MOTydYeHue, (GU3NYecKue U XMMUYECKHUE CBOMCTBA, TIPUMEHEHHE
IPOCTOrO BEIIECTBA M €ro coenuHeHuil. AmoTepHble CBOWCTBa OKCUIA U
TUIAPOKCHUIA ATFOMUHUS, TUAPOKCOKOMIUICKCHI aTFOMUHUSL.

OOmiasi xapakTepucThka MeTauioB To00uHbIX moarpymnm  (b-rpymm)
[Teproanueckor CUCTEMbI XUMUYECKUX JIEMEHTOB.

@u3nuecKue U XMMUYECKHE CBOMCTBA XpoMma U €ro coeAuHeHuil. OKcuabl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarbl U auxpomaThl, UX
OKHCIUTEIbHBIE CBOMCTBA. [lonmyyeHre u npuMeHeHne Xxpoma.

dus3nyeckne M XUMHYECKHE CBOWMCTBA MapraHia W €ro COECIUHCHUM.
Baxueiimne coenunenuss Mapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranar kanus, €ro OKUCIUTENbHbBIE CBOMCTBA.

du3nuecKue U XMMHUYECKHE CBOMCTBA )KeJie3a U ero coeguHeHuil. OKCUbI,
rugapokcuanl u conu xeneza(ll) u xenesa(Ill). [Tonydenue u npuMeHeHne Keje3a
U €ro CIUIaBOB.

dusnyeckrue 1 XUMHUYECKUE CBOMCTBA MeAU U €€ coenuHeHuil. 1lonyuenue u
MPUMEHEHUE MEJIU U €€ COCUHEHUM.

[{uak: momydeHue, (QU3NUECKHE M XUMHUYECKHE CBOMCTBA. AMGpOTEpHBIC
CBOMCTBA OKCH/Ia U TUAPOKCH/Ia IMHKA, TUAPOKCOKOMILIEKCH IMHKA. [[pumeHenne
[IMHKA ¥ €T0 COeINHCHUM.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHUsI BEIIECTB M HX MPEBPALLICHUMN:
u3ydeHrue o0pa3lloB HEMETa/UIoB, TopeHue cephl, (ocdopa, keneza, MarHusi B
KHCIIOPOJIe, H3Yy4YEHHE KOJUIEKIMU «MeTamibl M CIUIaBbl», B3aUMOJCHCTBHE
HIEJIOYHBIX U MIETOYHO3EMETBHBIX METAUIOB C BOAOW (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEpPHUAJIOB), B3aUMOJICUCTBUE ITMHKA MU JKEJe3a C pacTBOpaMU KHUCIOT U
nies04Yeii, KAYeCTBEHHBIE PEaKIIMM Ha HEOPraHUYECKUE aHUOHbI, KATHOH BOJOPOa
U KaTUOHBI METAJ/UIOB, B3aUMOJICMCTBUE TUIPOKCHUIIOB AIIOMUHHUS U IIMHKA C
pacTBOpaMu KHUCIIOT U IIEJIIOYEH, pelIeHNuEe SKCIEPUMEHTANbHBIX 33/lady M0 TeMaM
«Tanorensry, «Cepa u e€ coeguHeHUs», «A30T U GHochop U HX COCAUHEHUSY,
«Mertasuibl TJIaBHBIX NOATPYNI», «MeTaibl HOOOYHBIX MOATPYIIID».

XUMHUS U KU3Hb.

Ponb xumun B obecrieueHn yCTOMYMBOrO pa3BUTHs dyesnoBeuecTBa. [lonsTue
O Hay4YHbBIX METOJaX TMO3HAHUS W METOJOJIOTUM HAY4YHOTO HCCIICIOBAHMUS.
Hayunbie mpuHIUIBI OPraHU3AMU XUMHYECKOTO MPOU3BOACTBA. [[poMBITIIeHHBIE
CIOCOOBI TTOYYCHHSI BAKHEUIIUX BEIIECTB (HAa IpUMEpE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIJIOTHI, MeTaHoJa). [IpoMbIlIeHHbIE CIOCOOBI MOTYyUYEHUSI METAIOB U
CIUIaBOB. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOWMIEH Cpellbl U €ro MOCIEACTBHUS.
Ponb xuMuu B 00ecriedeHrH SHEPreTUYeCKOM O€30MacHOCTH.

Xumusg © 300pOBbE uenoBeka. JlekapcTBeHHble cpeactBa. [IpaBuna
UCIIOJIb30BAHMS JIEKAPCTBEHHBIX MpeEnapaToB. Poiab XuMuM B pa3BUTUU METULIUHBI.



XUMHS MHIIA: OCHOBHBIE KOMIIOHEHTHI, MHUILEBbIe A00aBku. Poib Xumuu B
oOecreyeHu MUIIEBOM 0€3011acCHOCTH.

Kocmernueckue u mnapdroMepHsie cpeactBa. beitoBas xumwus. [IpaBuia
0€30MacHOr0 HCMOJIb30BAHUS TMPEMapaToB OBITOBOM XHUMHUU B TOBCEIHEBHOU
KU3HHU.

XuUMHST B CTPOUTENIHCTBE: BAKHEUIIIUE CTPOUTEIbHBIC MaTepuaibl (IEMEHT,
OCTOH).

XuMUs B CEJILCKOM X03siicTBe. OpraHMvecKue U MUHEpaIbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepUaibl, KPACKH, CTEKIIO, KepaMHKa.
Marepuansl 11 3JIEKTPOHUKUA. HaHOTEXHOIOTUM.

PacuérHble 3agaumn.

Pacuérei: Macchl BemecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIH 00bEMY OAHOIO M3 Y4YaCTBYIOIIMX B PEAKIMM BEIIECTB,
Macchl (00BEMA, KOJMMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIM OIHO W3
BEIIECTB MMEET MpHUMeECH, Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTa
peakuuy, €CIM OJAHO W3 BEUIECTB JAaHO B BHJE pacTBOpa C ONpeAcIEHHON
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCCOBOW [JIOJM W MOJSPHOM
KOHIICHTPALIMM BELIECTBA B PACTBOPE, MOJIU BBIXOJA MPOAYKTAa PEAKIHUHU OT
TEOPETUYECKN BO3MOKHOTIO.

MexXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNpeAMETHBIX  CBSI3€M MpU  U3YYeHUH  o0mer u
HEOpraHuyecko xumuu B 11 Kiacce ocyllecTBIsieTCsl Yepe3 UCIOIb30BaHUE Kak
OOITMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK W MOHATUN, TPUHATHIX B OTIIEIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHUE, HAYYHBIN (haKT, THUIIOTE3a,
TEeOpHUsl, 3aKOH, aHAJIM3, CHUHTE3, KiacCudUKalus, MepUoIUYHOCTb, HAOIOACHUE,
U3MEPEHNE, IKCIEPUMEHT, MOAEIb, MOACIUPOBAHUE.

@dusuka: Marepus, MUKPOMHUD, MAaKpOMHp, aTOM, OJJEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, paIUOAKTUBHOCTh, MOJIEKYJIA, SJHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TENO, O0OBEM, arperaTHoOe€ COCTOSHUE BEIIECTBA, WJCATbHBIN Tas,
bu3nyuecKkre BEIMYMHBI, €IUHUIIBI U3BMEPEHUsI, CKOPOCTb, SHEPIHsl, Macca.

buonorus: kierka, opraHu3M, dKocucTema, ouochepa, METabOINU3M, MAKPO-
1 MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBObI, HYKIICMHOBBIE KUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpalibl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAEMbI€, TOTUIUBO,
peECYpCHI.

TexHonorus: XMMuU4YecKass MPOMBIIUIEHHOCTb, METAJUTYPIUsl, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MUILEBAsT MPOMBIIIIEHHOCTb,
dbapmarieBTHUYECKAs MIPOMBIIICHHOCTb, ITPOU3BOACTBO KOCMETHYECKHUX



mperaparoB, IMIPOHU3BOACTBO KOHCTPYKIMOHHBIX MATCPUAJIOB, J3JICKTPOHHAA
IMPOMBIIINICHHOCTb, HAHOTCXHOJIOI'H.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMEBI 110 XUMKN
HA VI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBbTATDBI

B cooTrBercTBUM € CHUCTEMHO-ACATENBHOCTHBIM IOJAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHMSI MpeaMeTa «XUMHsS» Ha YPOBHE CPEIHErO
oO1rero 00pa3oBaHUsI BBIICJICHBI CICIYIOIIME COCTaBIISIIONIME: OCO3HAHUE
OOYJarOIIMMUCS POCCHUMCKOM TPAXKIAHCKONW HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOONPEAEICHHIO; HUTMYME MOTUBAIIUU K
OOY4EeHHIO; TOTOBHOCTH M CIIOCOOHOCTH OOYYaromuxcsi pPYKOBOJCTBOBATHCS
OPUHATBIMM B OOIIECTBE TMpPaBWJIAMU M HOPMAaMHM TOBEACHUS; HAJIUYUE
MPaBOCO3HAHMS, IKOJIOTMUECKON KYIbTYpPhl, CHOCOOHOCTh CTABUTH LIEJIM U CTPOUTH
YKU3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yNbTaTbl OCBOCHUS MpeaMeTa «XUMHUS»  OTPAKAOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOM M MPAKTUYECKOU JESATEIbHOCTH
00y4Jaromuxcs B MPoIIecce peaan3aiu 00pa3oBaTelIbHON AESTEIHLHOCTH.

JIMYHOCTHBIE PE3YyNAbTATBI OCBOCHUS MpPEAMETa «XUMHUSD» OTPAKAIOT
c(hOpMUPOBAHHOCTH OIbITA [O3HABATEIILHOW M MPAKTUUECKON JeATeTbHOCTH
oOydJaromuxcs B Mpollecce peajn3alid 00pa30BaTeIbHON JIEATEIbHOCTH, B TOM
YHCJIC B YACTH:

1) rpakIaHCKOro BOCIIMTAHUS:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOMOPSIIKY;

MPEACTABJIEHNUS] O COLMAJIbHBIX HOPMAax M MPABUIAX MEXKIMYHOCTHBIX
OTHOIIIEHUM B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITEIBHOCTH IIPU CO3JaHUHU
y4€OHBIX MPOEKTOB, PEHICHUH YYEOHBIX M MO3HABATENbHBIX 3a/1ay, BBITOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMeHThI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOHN JESTEIIbHOCTH;

2) IaTPMOTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOI'O OTHOILIECHHS K HCTOPUYECKOMY H HAYYHOMY HACJIEIUIO
OTECUYECCTBEHHON XMMUU;

YBOXEHUSI K MPOIECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOTrO
IIPUJIOKEHUST XUMHUHU, OCO3HAHUS TOrO, YTO JAaHHbIE HAyKH €CTh pPe3yJIbTaT
JUIMTENbHBIX ~ HAOMIOACHUHN, KPOMOTJIIMBBIX  DKCIEPUMEHTAIBHBIX  TOHUCKOB,
IIOCTOSIHHOT'O TPyJa YUYEHBIX U IIPAKTUKOB;



WHTEpeCa W IMI03HABATEIIbHBIX MOTHUBOB B TIOJYYEHHH M TMOCJIEAYIOIIEM
aHaym3e MH(pOpPMalMK O MEPENIOBBIX JTOCTUKEHUSIX COBPEMEHHOW OTEUeCTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMSI:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OLIEHMBATh CUTYAllMH, CBA3aHHbIE C XUMUYECKUMU SBJICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHUPYSICh HA MOPAJILHO-HPaBCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBaThb CBOE MOBEACHUE W MOCTYNKH CBOMX TOBApPHILEH C
NO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS IMOCIEICTBUM
IOCTYIIKOB;

4) popMupoOBaHUSs KYJbTYPbI 310POBb:

MOHUMAaHUsl LEHHOCTEH 310pOoBOro u Oe3zomacHOro o0pasza IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOLIEHUS K COOCTBEHHOMY (DM3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

COOJIIOJICHUST TIpaBUJl OE€30IMacHOr0 OOpalieHus C BEHIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOU JEATEIBHOCTH;

NOHUMAaHUS LEHHOCTH INPAaBWJI HWHIUMBHIYAIBHOIO U  KOJUIEKTUBHOIO
0€30MacHOro0 MOBEJEHUS B CUTYAIUSAX, YIPOKAIOIIUX 30POBBIO U KU3HU JIIOICH;

OCO3HAHUS TMOCJIEICTBUN U HENPUSATUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

S) TPyA0BOro BOCIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BaTEIbCKON
NEeSTENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPYECKOM M JAPYrUX BUOAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE€ B PEUICHUHM NPAKTUYECKUX 3a]ay
COLIMAJILHOM HAIpPaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY U3Y4EHHIO npodeccuil pa3inyHoro poaa, B TOM
YUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBa)XEHUS K TPYAY, JIOIAM TPYy/Jla U pe3yJibTaraM TPYJ0BOM AESTEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHAMBUAYAJIBbHONH TpaeKTOpUU
oOpa3oBanus, Oymymielt mpodeccuu W peanu3anui COOCTBEHHBIX >KH3HEHHBIX
IJJAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpeOHOCTEel 001IIeCTBa;

6) PK0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 1I€JIECOO0PAa3HOr0 OTHOIICHHUS K NPUPOAE KaK HCTOYHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3EMIIE;

MOHUMAaHUS TJIOOATLHOIO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE IIPUPOTHON U COLUAIILHOM CPEJIbI;



OCO3HAHMSI HEOOXOIMMOCTH MCHOJb30BAaHUS JOCTHIKEHHH XUMHUH JJIA
pELICHUS BOIPOCOB PALMOHAIIBHOTO TIPUPOIOTIOIL30BAHUS;

AKTUBHOTO HEMPUSTUA JCUCTBUM, MPUHOCAIIMX BPEA  OKPYKarolIeh
IPUPOJHON cpejie, YMEHHUS MPOrHO3UPOBATH HEOIArONPHUATHBIC SKOJIOTHYCCKUEC
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U IPEAOTBPAIATh UX;

HAUINYUS Pa3BUTOTO 3KOJOTMYECKOrO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPBHI,
OITbITa JIEATEIIbHOCTH AKOJIOTUUYECKOM HAIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCA MMHU B IO3HABATEIbHOW, KOMMYHHUKATUBHOW M COLMAIbHOMN
NPAKTUKE, CIOCOOHOCTM W yMEHHS AaKTUBHO TMPOTUBOCTOATH HJEOJIOTUU
xemo(oouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUA
HAayKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHeNU(PUKA XMMHA KaK HayKd, OCO3HaHUA €€ poau B
(GbopMHUPOBAaHUN PAIIMOHAIIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUHU IIEJIOCTHOTO
MpEACTaBICHUSI 00 OKPYXKAIOIIEM MUPE KaK O €IWHCTBE MPUPOJBI U YETOBEKA, B
MO3HAHUU MPUPOAHBIX 3AKOHOMEPHOCTEM U pEIIEHUU MPOoOJIeM COXpPaHECHHS
IIPUPOTHOTO PABHOBECHS;

yOSXKJIEHHOCTM B  OCOOOM 3HAYUMOCTH XHMHUU JJII  COBPEMEHHOM
UUBWIN3AIMHA: B €€ T'YMaHHUCTUYECKOM HAIPABICHHOCTH W Ba)XHOW pOJIA B
CO37laHMM HOBOW 0a3bl MAaTEpUAIbHOW KYJIbTYpPbl, B PEIICHUU TJIOOAIbHBIX
po0JeM YCTOWUYHMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, JHEPreTUUYCCKOM,
MUIIEBOM U DKOJOTHYSCKON 0€30IMacHOCTH, B Pa3BUTHUH MEAUIIMHBI, 00ECIICUCHUN
YCJIOBHH YCIEIIHOTO TPyAa U IKOJOTHYECKH KOM(OPTHON KU3HU KaKIOrO 4jieHa
00111eCTBa;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAaHUS CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJB30BaTh
MOJTy9aeMble 3HAHUS VIS aHAJIM3a W OOBSICHEHUS SIBICHUI OKPYIKAIOIIET0 MUpa |
MPOUCXOSAIINX B HEM M3MEHEHUH, yMEHUS JieJIaTh 00OCHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W HWMEIONIMXCS MJaHHBIX C I€JbI0 TOJYy4YCHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEJIFHO HCIIOJb30BaTh XHUMHYECKHE 3HAHHUSA IS
penIeHus mpobJieM B PeaTbHBIX JKU3HEHHBIX CUTYAITUSX;

MHTEpEeCca K MO3HAHUIO, UCCIIEIOBATEIILCKOM JIEATEIIbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM0o00pa3oBaHHI0, K AKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHUW 110 XHMHH B
COOTBETCTBUU C )KU3HEHHBIMHU MOTPEOHOCTSIMH;

MHTEpeca K 0OCOOCHHOCTSIM TpyJa B pa3indHbIX cdepax mpodeccuoHaTbHON
JICSATEJIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MerTanpeaMeTHbIC Pe3yIbTaThl OCBOCHHS IMPOTrpaMMBbI TI0 XUMHUHU Ha YPOBHE
cpenHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HaYUMbIe i1 (QOPMHUPOBAHUS  MHUPOBO33PCHHS  OOYYArOIIUXCS
MEXKTUCITUTUTMHAPHBIE (MEXKITPEIMETHBIC) OOIICHAYYHBIC MOHSITHUS, OTPAXKAIOIIHIC
IICJIOCTHOCTh HAyYHOW KapTUHBI MHUpa MW CHEMU(PHUKY METOIOB ITO3HAHUS,
UCIOJIb3YEMBIX B €CTCCTBCHHBIX Haykax (MaTepus, BELISCTBO, SHEPrus, SBIICHUC,
nporiece, CucTeMa, HayIHbIN (DaKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEOpUsl, UCCIICIOBAHNUE, HAOIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JPYTHE);

YHUBEpCaIbHBIE ydeOHBbIC NeHCTBUS (ITO3HABATENbHBIC, KOMMYHHUKATHBHEIC,

PETYIATHBHBIE), obecnieunBarone dbopmupoBanue (G yHKIIOHATBHON
IPaMOTHOCTH U COLMAILHOW KOMIIETEHIIH 00Y4aroInXCs;
CIIOCOOHOCTH 00yJaroImuxcst UCTOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIC, MUPOBO33pEHUYECKUE 3HAHMS U YHHBEPCAIbHBIC y4EeOHBIC
JICUCTBUS B IIO3HABATEILHON U COLIMAIbHOM MPAKTHUKE.

MeranpeagMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATCIIbHBIMH, KOMMYHUKATHBHBIMH W  PETYISTHBHBIMHU
IICUCTBUSIMU.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

1) 6a30BbIE JTOrHYeCKHE e CTBUSI:

CaMOCTOSITEIbHO  (OPMYJIUPOBATh M aKTyaJu3WpoBaTh  MpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpeaeNsITh I1IeNM JeATCIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH UX
JTOCTHKEHU S, COOTHOCUTH PE3YJIbTAThl IEATCIHHOCTH C TTOCTABJICHHBIMHU LICJISIMU;

HCTIOJIb30BaTh IMPU OCBOECHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHHUS:
BBIJICTISITh XapaKTEPHbIC TMPU3HAKK TMOHATUH W YCTAaHABJIMBATH UX B3aUMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIINE TOHATHUS JJIs1 OOBSICHEHUS OTACIbHBIX (DaKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAaHHMS M KPUTEPUU I KJacCH(PHUKAIMK BEIIECTB U
XUMHUYECKUX PEAKIIUM;

yCTaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE pacCyXJeHUs (MHIYKTUBHBIC, JEIYKTHUBHBIE, IO
AQHAJIOTHH), BBIABISITh 3aKOHOMEPHOCTH W IPOTHUBOPEUMS B PacCMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYJIUPOBATH BHIBOIBI U 3aKIIFOUCHUS,

MIPUMEHATH B MPOLIECCe MO3HAHUS HCIOJIb3YeMbI€ B XUMUU CHMBOJIMYECKHUE
(3HAKOBBIC) MOJICITH, TTPEOOPA30BBIBATH MOJICIBHBIC TTPEACTABICHUS — XUMHUCCKUN
3HaK (CHMMBOJI) DJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHUYECKOU



peakuuu — MpU PEUICHUU YYEOHBIX IMO3HABATENbHBIX W MPAKTHUECKUX 3ajad,
IPUMEHSTh HA3BaHHBIC MOJICILHBIC MPECTABICHUS JJIsl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB MU3yYaEMBIX BEIIECTB U XUMHUUYECKUX PEaKIUH.

2) 6azoBbIe MCCJIET0BATEIbCKHE 1eCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB M XHUMHYECKHX
peaKuunii;

(bopMyIMpoBaTh LENU U 3aJJa4H UCCIIEI0BAaHUS, UCIIOIb30BaTh 1OCTaBICHHbIE
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHI B KadecTBE WHCTPYMEHTA
MO3HAHUS U OCHOBBI JJIsi (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUM;

BJIQJICTh HABBIKAMH CaMOCTOSITEILHOTO IIJIAHUPOBAHUS M MPOBEACHUS
YYEHUYECKHX 3KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUsSI HAOMIOAATh 32 XOJO0M
pOIECcCa, CaMOCTOATEIBLHO MPOrHO3UPOBATH €ro pe3yibTaT, (OpMYIHPOBATH
0000IIeHHS ¥ BBIBO/IBI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIETOBAHMUS,
COCTaBIIATb 0OOCHOBAHHBIN OTUET O MPOJICTIAHHOMN padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOM MCCIEAOBATEIbLCKOM M MPOEKTHOU
JESITEeIbHOCTH, MPOSBIATH CIOCOOHOCT M TOTOBHOCTH K CAaMOCTOATEIHLHOMY
IOUCKY METOJOB pELIeHMUs] MPaKTUYECKUX 3a/ad, MPUMEHEHHUIO pPa3IU4HbIX
METO/IOB TTO3HAHUSI.

3) pa6ora ¢ unopmanmei:

OPHEHTHUPOBATbCI B PA3JIMYHBIX HWCTOYHWKAX HWHPopManuu (HAyIHO-
HOMYJIIpHasl JMTeparypa XWMHUYECKOTO COJEpXKaHHs, CIpPaBOYHBbIE MOCOOMS,
pecypcel HTEpHETa), aHanM3upoBaTh WHOOPMAIIUIO Pa3IUYHBIX BUIOB U (HopM
IpeICTaBJICHUS, KPUTHYECKU OLIEHUBATh e JOCTOBEPHOCTH u
HEMPOTUBOPEUNBOCTb;

dbopMynIupoBaTh 3aPOCHl U MPUMEHATh Pa3TUYHBIE METOMBI MPHU TOUCKE H
orOope wHpOpMaIMKM, HEOOXOMUMOW MJisi BBIMOJTHEHHWS y4YeOHBIX 3aaad
OIPEACIIEHHOIO TUIIA,

NpUOOpeTaTh ONBIT HKCIOJIb30BaHUS HUHPOPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAIbHYIO  (OpMY  MIPEACTaBICHUS
uH(popMaiuu (cxembl, TpaduKy, AUarpaMMbl, TaOJIHIIbI, PUCYHKU U JPYTHUE);

UCTIOJIb30BaTh HAyYHBIA S3BIK B KAauyecTBE CpEJICTBAa MpH padbore C
XUMHUYECKON HMH(pOpMalMel: TNPUMEHATh MEXIpeAMETHble (pu3nyeckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CMMBOJIUYCCKUC CPCACTBA HAT'TLIAHOCTH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:



3a/1aBaThb BOIIPOCHI I10 CYICCTBY O6CY)KII&CMOI>'I TCMBI B XOJC JUaJiora /U
AUCKYCCHH, BBICKA3bIBATb UJICH, (bOpMYHI/IpOBaTI) CBOHU IIPCHIIOKCHHUA
OTHOCHUTCJIBHO BBIITOJIHCHU S HpeI[J'IO)KeHHOﬁ 3agadu,

BBICTYIIATh C MPE3CHTALMEH PE3YyJIbTATOB MO3HABATEIIBHON NEATEIHHOCTH,
IIOJIyYEHHBIX CAMOCTOSTEJIBHO MUJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUH
XUMUUYECKOTO IKCIEPUMEHTA, MPAaKTUYECKOW pabOThl MO HCCIICIOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaU3aIlii y4eOHOTO MPOeKTa, U (OPMYIUPOBATH BBHIBOIBI
[0 PE3YyJIbTaTaM IPOBEAEHHBIX MCCIECIOBAHUM ITYTEM COIVIACOBAHUS IO3ULIMK B
X0J1e 00CYXKIeHUsI 1 0OMEHAa MHEHUSIMH.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe el CTBHUS:

CaMOCTOATEJIbHO IUIAHUPOBAaTh M OCYHIECTBIATH CBOK I103HABATEILHYIO
NEATENBHOCTh, ONpenessas €€ Lend M 3aJadd, KOHTPOJIMPOBATb M II0 Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MPEIaraeMblii  aNTOPUTM JIEUCTBHM IpH
BBIMIOJIHEHUU Y4EOHBIX M HCCIENOBAaTENbCKUX 3a7ady, BblOMpaTh Haubosee
3((PeKTUBHBINA C€IMOCO0 KX pelIeHHs ¢ Y4ETOM TIOJNYyYEHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYIIECTBIISITh CaMOKOHTPOJb JIEATEIHPHOCTH Ha OCHOBE CaMOaHallu3a W
CaMOOIICHKH.

MNMPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMHUU Ha YTITyOIEHHOM
ypOBHE Ha YPOBHE CPEIHETO OOIIEero 0Opa30BaHUsS BKIIOYAIOT crienuduueckue
1T y4eOHOT O TIpeIMeTa « XMMUsD» Hay9IHbIE 3HAHUS, YMEHHS M CIIOCOOBI ACHCTBUM
10 OCBOCHUIO, MHTEPIPETAIIUU W MPEOOPA30BAHUIO 3HAHWM, BHUIBI EATCIHLHOCTH
M0 TOJIYYCHHI0O HOBOTO 3HAHUS W TPUMEHEHUIO 3HAHWW B Pa3IMYHBIX y4EOHBIX
CUTYyalMsIX, a TAKKE B PEaIbHBIX KU3HCHHBIX CUTYAIIUSIX, CBI3aHHBIX C XUMueh. B
nporpaMMme IO XHMHH TPEAMETHBIC pPe3ylbTaThl MPEACTABICHBI 10 TOAaM
U3yUCHUSI.

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XAMHs»
OTpaXkaroT:

c(OpMUPOBAHHOCTh MPEACTABJICHHUI: O MECT€ M 3HAYEHUU OPraHUYeCKOu
XUMUHU B CUCTEME €CTECTBEHHBIX HAyK U €€ poJid B 0OECHEUYEHUH YCTOMYHUBOIO
pa3BUTHS YEJIOBEUECTBA B PEILICHUU MPOOJIEM 3KOJIOTMYECKOM, SJHEPreTHYeCKon 1



NUIIEBON 0€30IaCHOCTH, B Pa3BUTUU MEAMIMHBI, CO3JAHUHM HOBBIX MaTEpHAalIOB,
HOBBIX VCTOYHHKOB DHEPIuH, B obecrieueHun PaMOHAIILHOTO
MIPUPOAOIIOIb30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KyJIbTYpHI
YeJioBeKa, a TaKXe JKOJIOIMYEeCKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBbIO U IPUPOJIHOM CpPEIE;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIKOYAeET:
OCHOBOIIOJIAraroIue MOHATUS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
o0onouka aroma, S-, p-, d-aTOMHBIE OpOUTAIM, OCHOBHOE U BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs aTOMHBIX OpOuTaled, HWOH, MOJeKysa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, CTENEHb OKUCIECHUS, XUMUYECKas CBA3b,
MOJIb, MOJISIpPHAs Macca, MOJIIPHBIN 00bEM, YIIIEPOAHBIN CKENeT, (yHKIIMOHATbHAS
Tpynma, pagukai, CTPYKTypHble (opMmynbl (pa3BEPHYTHIE, COKpaIEHHBIE,
CKEJIETHbIE), H30MEpHsl CTPYKTypHass U IPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAasi), H30MEPbl, TI'OMOJOIMYECKUN psl, TOMOJOIH, YIJIEBOIOPOJIBI,
KHCIIOPOJ- U a30TCOACPIKALIUE OPraHUYECKUE COCIMHEHMS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIDHBIE COEOWHEHUS; TEOPUH, 3aKOHBI
(mepmonnueckuii 3akoH JI. M. MeHnneneeBa, Teopusi CTPOEHHS OPraHHMYECKHUX
BeniecTB A. M. byTiiepoBa, 3aK0OH COXpaHEHUSI MACChI BEIIECTB, 3aKOH COXPAaHEHUS
M TpPEBpalleHHs] SHEPrUM TpPH XUMHUYECKUX pPEaKUUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3BIK XMMHH, MHPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAaHUsl PUYMHHOCTA U CUCTEMHOCTH XUMUYECKHUX SIBICHUI; MPEACTABICHUS
0 MEXaHU3Max XUMUYECKHX PpEaKlHi, TEePMOJAWHAMHUYECKMX U KHHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHMS, O B3aUMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30MepHbIi 3 dekThl, opueHTanTsl 1 u Il pona);
(paKTOIOTMYECKUE CBEIECHUS O CBOWCTBAX, COCTaBE, IMOJYYCHUU U OE30MacHOM
UCIOJIb30BAaHUM BAXXHEHUIINX OPraHMYECKUX BEIIECTB B OBITY M IPAKTHYECKOM
JCSITEIbHOCTH  4YeNOBeKa, OOIIMX  HAay4yHbIX MPUHLIUIAX  XUMHUYECKOTO
MPOU3BOCTBA (HA MPUMEpE MPOU3BOJICTBA METAHOA, IEPEPAOOTKU HEPTH);

C()OPMUPOBAHHOCTh YMEHMI: BBIABIATH XAPAKTEPHbIE MPU3HAKU IOHATHUH,
YCTAHABJIMBATbUX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOUIME MOHATHS NpU
OIMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIMHECHUM;

c(OPMUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY ISl COCTABIEHUS MOJIEKYJIIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEIIECTB;

COCTaBJISITh YPABHEHUS XMMHMUYECKUX PEAKLUMN M PACKPBIBaTh UX CYIIHOCTH:
OKHUCJIMTEIIbHO-BOCCTAHOBUTENbHBIX ~ PEAKIUH  IMOCPEJACTBOM  COCTaBJIEHUS
ANEKTPOHHOrO OajlaHca JTUX pEaKlMil, peakuuii HOHHOTO OOMEHa MyTEéM
COCTAaBJICHU UX MOJIHBIX U COKPAIEHHBIX HOHHBIX YPAaBHEHU;



W3TOTABJIMBATh MOJIENTM MOJIEKYJl OPraHMYECKUX BEIIECTB JUJIS MIUTFOCTPALIMU
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAaHHOCTh YMEHUM: YCTaHABIMBATh MPUHAIJICKHOCTh HU3YyYEHHBIX
OpraHMYECKUX BEHIECTB IO HMX COCTaBy M CTPOCHUIO K ONPEAEIEHHOMY
KJIACCY/TpYINe COEJWHEHMM, JaBaTh WM Ha3BaHUS IO CHUCTEMaTUYECKOM
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIC HA3BAHWS VISl OTAEIBHBIX
MpEJICTaBUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, allETUJICH, TOIYOJ, TIUIEPHH,
STUJICHTJIMKONb, (EHOJ, (opManbaeruj, aneTalbAerull, aleTOH, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEAPUHOBAs], OJICMHOBAs, aJIbMUTHHOBAsI KUCJIOTHI,
[JIMIUH, ajJaHuH, MajbTo3a, (PpyKTO3a, aHWIWH, AUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IPYyTHUe);

chOpMUPOBAHHOCTh YMEHHSI ONPEACIATh BUJ XUMHUYECKOW CBS3U B
OPraHMYECKUX COEIUHEHUSX (KOBaJICHTHAsT W MOHHAsS CBSI3b, OG- U T-CBA3b,
BOJIOPO/IHAS CBSI3b);

chOpPMUPOBAHHOCTh YMEHHUS TPUMEHSTH IMOJIOKEHUS TEOPUU CTPOCHUS
opranunyeckux BemiectB A. M. bytiiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
bu3MYecKre W XUMHYECKHUE CBOWMCTBA THUIUYHBIX MPEICTABUTENEH pPa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AIKAHOB, IIUKIOAIKAHOB, aJIKEHOB, aJIKa/JIMEHOB,
QJIKWHOB, apOMAaTUYECKUX YIJEBOJOPOJIOB, CIHUPTOB, AalbJIETUIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MIPOCTHIX U CIOKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHUHOKHUCJIOT, OEJKOB, YIJeBOJOB (MOHO-, AU- U TOJIMCAXapUJIOB),
WUTIOCTPUPOBATh ~ TEHETHUYECKYIO  CBSI3b ~ MEXAY HUMHU  YpaBHEHUSMU
COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKUHl C HCIOJb30BAHUEM CTPYKTYPHBIX
dopmy;

chOpMUPOBAHHOCTh YMEHHS TOATBEPKAATh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CITOCOOHOCTH OPTaHUYECKUX COSAMHEHUN OT
KpPaTHOCTHU U THIIa KOBAJIEHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOT'O BIMSHUS aTOMOB
Y TPYII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOYHUKH YTIIEBOJOPOIHOIO
CeIpbsi (HE(Th, TPHUPOAHBIA Ta3, Yroilb), CIOCOOBI €ro mepepaboTKu u
MPaKTUYECKOE MPUMEHEHHE MPOYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUS] CUCTEMOW 3HAHUW O ECTECTBEHHO-HAYYHBIX
METOJIaX MMO3HaHUs — HAOIIOJICHUM, U3MEPEHUHU, MOJICIMPOBAHUM, SKCIIEPUMEHTE
(peasibHOM U MBICJICHHOM) U YMEHHS IPUMEHSTh 9TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHITHOCHOBHBIE ONEPAIIMU MBICIUTEILHON
NESATeIbHOCTH — aHalli3 W CUHTE3, CpaBHEHHE, 000O0IIeHHEe, CHUCTEeMAaTH3alluIo,



BBISIBJICHUE TTPUYUHHO-CIIEICTBEHHBIX CBA3EU — JJII U3YUYEHUs CBOWMCTB BEUIECTB U
XUMUYECKUX PEAKIIN;

c(OpMUPOBAHHOCTh YMEHHI: BBISBJISTh B3aUMOCBSI3b XUMUYECKHX 3HAHUM C
MNOHATUSIMU U TPEACTABICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0ojyiee OCO3HAHHOTO MOHHWMAHMS CYIIHOCTH MAaTE€pUAIBHOIO €AMHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHUS 10 OPraHMYECKOW XUMHH Ji OOBSICHEHUS U
IPOrHO3UPOBAHMS SIBJIEHUI, UMEIOINX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(OPMUPOBAHHOCTh ~YMEHUH: TPOBOAUTH pacy€Tbl MO XUMHUYECKUM
dbopMynaM M ypaBHEHUSIM XUMHYECKUX PEAKIMI C MUCIOIb30BaAHUEM (DU3UUECKUX
BEIMYMH (Macca, OObEM Tra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PAacUEThl MO HAXOKICHHUIO XMUMHUYECKOU
(GopMyJbl BEIIECTBAa MO M3BECTHBHIM MACCOBBIM JIOJIAM XUMHYECKUX 3IJIEMEHTOB,
IPOAYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHMIA: MPOTHO3UPOBATH, aHAIM3UPOBATH M OLCHUBATh
C TO3UIMH  DKOJOTMYECKOM  OE30MacHOCTH  MOCJENCTBUS ~ OBITOBOM |
MPOM3BOJCTBCHHON JEATEIHPHOCTH YEJOBEKAa, CBSI3aHHOW C TepepadOoTKOM
BEIECTB, MCIOJIb30BATHIIONYUYECHHBIE 3HAHUS JUJISl IPUHATHUS TPAMOTHBIX PEIICHHI
po0JIeM B CUTYAIUsIX, CBI3aHHBIX C XUMUCH;

c()OPMUPOBAHHOCTh YMEHHI: CAMOCTOSITEIBHO IUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUH DSKCHEPUMEHT (MOJYyYEeHHE M HW3YyYEHUE CBOICTB OpPraHMYECKUX
BEIIECTB, KAUYECTBEHHbIE PEAKUUU YIJIEBOJOPOJOB PpA3JIMYHBIX KJIAcCOB U
KHCIIOPOACOAEP/KAIUX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIBHBIX
3aJjad 0 PAcCHO3HaBAaHUIO OPraHUYECKUX BEIIECTB) C COOIIOJCHUEM MPaBUI
O0e3omacHOro oOpalleHusi ¢ BellecTBaMu M J1a0OpaTOPHBIM 00OpPYAOBAHHEM,
dbopMynHpoBaTh II€JIb UCCIENOBAaHUSA, NPEJICTABIATh, B pasaudHOl GdopMme
PE3yNbTAThl HKCIIEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBAThH UX TIOCTOBEPHOCTH;

chOpMUPOBAHHOCTH YMEHUIA:

cOOJI0/IaTh MpaBUiIa HKOJIOTUYECKU IIeIeCO00pa3HOro MoBeAeHUsI B OBITY U
TPYIOBOM NEATEIBbHOCTU B LEJSAX COXPAHEHUS CBOErO 3J0pPOBbS, OKPYXKAIOIIEH
MPUPOAHOMN CPEABI U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HaBaTh OMNACHOCTh TOKCHYECKOTO JIEUCTBUS HA >KUBBIE OPraHU3MBbI
OIpeAeNIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMas cMbica nokazarens [1IK;

aHAJIM3UPOBATH LIETECOOOPA3HOCTh MPUMEHEHHS! OPraHMYECKUX BEILECTB B
IPOMBILIUIEHHOCTH U B OBITY C TOYKU 3PEHUS] COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBISITh IICJICHANPABICHHBIA TOUCK
XUMUYECKON MHGOPMAILIUK B Pa3IMYHBIX UCTOYHUKAX (HaydHasl U yueOHO-Hay4YHas
JAUTEepaTypa, CpeacTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATh XUMHUYECKYIO MH(OpMAIIUIO, IepepadaThiBaTh €€ U MCHOJIb30BAThH
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3a1aucii.



11 KUIIACC

[IpenmetHble pe3ynbTaThl OCBOCHHS Kypca «OOImas U HeopraHuyeckas
XUMUSD) OTPAXKAIOT:

chOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MUDPA,
3aKOHOMEPHOCTSIX M TIO3HABAEMOCTH SBJICHUM MPUPOJBI, O MECT€ U 3HAYCHUU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poJId B OOECIEUCHUH YCTOMYUBOTO
pa3BUTHSI, B PEIICHUM TPOOJIEM SKOJIOTUYECKON, SHEPreTUYECKOW M MHUIIEBON
0€30MacHOCTH, B Pa3BUTHUU MEJUIIMHBI, CO3JaHWU HOBBIX MAaTEpPHUAJIOB, HOBBIX
HUCTOYHUKOB DHEPrUU, B OOECIICUCHHH PAIIMOHAILHOTO MPUPOJIONOIL30BAHUS, B
dbopMHUPOBAaHUK MUPOBO33pEHUS] U OOIIEH KyJIbTYpbl YelOBeKa, a TaKke
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO M MPUPOTHOM

cpexne;
BJIaJICHUE  CHUCTEMOW  XMMHYECKHX  3HAHHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITIOJIATAIONINE TIOHIATHS — XHMHYECKHUH 3JIEMEHT, aToM, SJApO aToMa,

W30TOIIBI, JICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIM, OCHOBHOE U
BO30Y)XICHHOE COCTOSIHUSI aToMa, THOpHAM3alMs aTOMHBIX OpOWTayei, HOH,
MOJIEKYJa, BAJEHTHOCTb, 3JEKTPOOTPUIIATEIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHAYECKass CBsA3b (KOBaJICHTHAs, WOHHAs, MeETaJLIMYecKas, BOJOPOIHAs),
KpUCTAUTMYECKAs] PpelETka, XUMHUYECKas peakiusi, pPacTBOP, JJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOIUTHYECKAsT JUCCOLMAIMs, CTENEeHb JIMCCOIUALINH,
BOJOPOAHBIN TOKa3aTelb, OKHCIUTEIb, BOCCTAHOBUTENb, TEIIOBOM 3(deKT
XUMHUYECKOW peakIuM, CKOPOCTh XMMUUYECKON PEaKIUM, XUMUYECKOE PABHOBECHUE;
TEOPUU WM 3aKOHBI (TEOpHUS AJICKTPOJUTHYECKON JTHUCCOLMAIIUM, TMEPUOIAYECCKUM
3akoH /[.. MeHneneeBa, 3aKOH COXpPAHEHHUSI MACChI BEILIECTB, 3aKOH COXPAHEHUS U
MIPEBpAICHUS PHEPIUM MPU XMUMHUYECKHUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICMCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJMYECKUM SI3bIK
XUMHH, MHPOBO33PCHUECKHE 3HAHUA, JIeXKallMe B OCHOBE IMOHUMAaHMS
NPUYMHHOCTA UM CHUCTEMHOCTM  XUMHYECKUX  SIBIICHHI;  COBPEMEHHBIE
MPEACTABJICHUS O CTPOCHUHU BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HaJMOJIEKYJISIDHOM YPOBHSIX; TIPEACTABICHHUS O MEXaHU3Max XUMHUYECKUX
peakiui, TEPMOJWHAMUYECKMX M  KHHETHMYECKHX  3aKOHOMEPHOCTSIX  HUX
MPOTEKAHUs, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX U JUCIEPCHBIX CHUCTEMAaX;
(haKTONOTUYECKHNE CBEIEHUS O CBOMCTBAX, COCTaBE, MOJYUYCHHH W OE30MacHOM
WCIIOJIb30BAaHUHU BaKHEUIIINX HEOPTraHWYECKUX BEIICCTB B OBITY M IPAKTUYECKOU
NEATeIbHOCTA ~ 4eJIOBEeKa, OOMMX  HAyYHbIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOCTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABISITH XapaKTepHbIE MPU3HAKU TOHSTHUM,
yCTaHABJIMBAaTh MX B3aMMOCBSI3b, MCIOJIH30BATh COOTBETCTBYIOIIUE MOHSITHUS TPU
OMMCAaHUU HEOPraHWYECKUX BEIIECTB M UX MPEBPAICHUI;



C(POPMUPOBAHHOCTh YMEHHSI HCIOJIb30BAaTh XUMUYECKYIO CHMBOJMKY JUIS
cocTaBieHHUS (QOpMya BEUIECTB M  YPaBHEHMH XUMHUYECKMX  PEaKIHil,
cuctematuueckytro HoMeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTAEIbHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHUS ONPEAENIATh BAJICHTHOCTh U CTENEHb OKUCICHUS
XMUMHUYECKUX 3JIEMEHTOB B COCAMHEHMSIX, BUJ XMMHUYECKOH CBS3U (KOBaJIEHTHas,
WOHHAs, METAJUIMYECKas, BOJOPOJHAs), THUN KPUCTAUIMYECKON pElETKA
KOHKPETHOTO BEILECTBA;

C(OPMUPOBAHHOCTb YMEHHsI OOBSCHATH 3aBUCUMOCTb CBOWCTB BEILECTB OT
BUJA XMMHYECKOW CBSI3M W THUMNA KPUCTALIMYECKOM pemeéTku, OOMEHHBIM U
JIOHOPHO-aKIIETITOPHBII MEXaHU3MbI 00pa30BaHUs KOBAJCHTHOM CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHWH:  KIACCU(UIIMPOBATH:  HEOPTraHUYECKUE
BEIIIECTBA 10 UX COCTaBY, XMMUYECKHE PEaKLMU 10 Pa3IMYHbIM [IPpU3HAKaM (YUCITY
U COCTaBYy pearupyrollux BEUIECTB, TEIUNIOBOMY 3(PQeKTy peakiuu, W3MEHEHUIO
CTETIEHEH OKUCIEHMSI DJIEMEHTOB, OOpPaTMMOCTH, Y4YacCTHIO KaTajlu3zaTropa H
Apyrue); CaMOCTOSTENbHO BHIOMPATh OCHOBAHUS U KPUTEPHUH AJIA KiIaccuukaiu
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

C(OPMUPOBAHHOCTb YMEHHUS PaCKPbIBaTh CMBICI MEPHUOINYECKOTO 3aKoHa /.
N. MenpneneeBa u J1€EMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OObSICHUTENBHYIO
U IPOTHOCTUYECKYIO (PYHKIINH;

c(OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XMMHYECKHX JJIEMEHTOB II€PBOrO—YETBEPTOrO IEPHUOJIOB
[lepuoguueckoin  cucremsr .M.  MenneneeBa,  MCHOJB3ys  TMOHSATHS
«OHEPreTUYECKUE YPOBHMU», «IHEPre€TUUYECKUE MOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE U BO30YXKJAEHHOE SHEPreTUUYECKHE COCTOSHUS aToMay;
O00BSACHATH3aKOHOMEPHOCTH W3MEHEHUSI CBOWCTB XMUMHUYECKHX DBJEMEHTOB U HUX
coeAuHeHUM no mnepuoaaM wu rpynnam Ilepmogmueckon cucremsr . W
MenpneneeBa, BAJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX AJIEKTPOHHBIX 000JIOYEK;

Cc(OPMUPOBAHHOCTb yYMEHHUN: XapaKTepu30BaTh (OMHUCHIBATH)  0OIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  pa3JIMYHBIX  KJIACCOB,  ITOATBEPXKAAThH
CYILIECTBOBAHWE T€HETHMYECKOM CBSI3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMU C
ITIOMOIIBIO YPAaBHEHHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKIINN;

C()OPMUPOBAHHOCTh YMEHHUS PpPaCKpbhIBaThb CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABJIEHHS 3JIEKTPOHHOTO OanaHca
ATUX peaKUui; peakuuil MOHHOIO OOMEHa MYTEM COCTABJIECHUS HMX IOJHBIX U
COKpalIEHHBIX  MOHHBIX  YpPaBHEHUW;  PEaKUMM  THUAPOIM3a;  peakUHi
KOMILJIEKCOO0pa3oBaHus (Ha MpUMeEpPe TUHAPOKCOKOMITJIEKCOB IMHKA U AJIFOMUHUSA);



chOpPMUPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHAYECKUX PEAKIUU C YYETOM HMX SHEPreTUUYECKUX XapaKTEPUCTHK, XapaAKTEP
M3MEHEHHSI CKOPOCTHM XHUMHYECKOH peakIMh B 3aBUCUMOCTU OT pPa3JIMYHbBIX
(bakTOpoB, a TaKkKe XapaKTep CMEIIECHUS XUMHUUYECKOTO PABHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aercTBul (mpunuun Jle [latense);

chOpMUPOBAHHOCTh YMEHHS XapaKTepPHU30BaTh XUMHUYECKHUE PEaKIIHH,
JeXallle B OCHOBE MMPOMBIILICHHOIO IOJIYYEHHUS] CEpPHOW KHUCJIOTHI, aMMUAKa,
oOue Hay4yHble MPUHLMIBI XUMUYECKHUX MPOM3BOACTB; LEIECO00Pa3HOCTh
IPUMEHEHUS HEOPTaHMYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKHU
3peHUsl COOTHOIIEHUS PUCK-T10JIb34;

chOpMUPOBAHHOCTh BIAJCHUS CHCTEMOW 3HAaHWW O METOJax Hay4IHOTO
MO3HAHUS SIBJICHUM TPUPOALI — HAOMOIeHNe, HW3MEpeHHe, MOJCIUPOBAHUE,
AKCIIEPUMEHT (pealIbHbI U MBICJICHHBIN ), UCTIONIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHUS NPUMEHATh 3TU 3HAHUS MIPU SKCIIEPUMEHTAIbHOM UCCIIEIOBAHUM BELIECTB
U 10 OOBSICHEHUS XMMHUYECKUX SBJICHUN, HUMEIOUMX MECTO B MPHUPOJIE,
MIPaKTUYECKOMN JESITEIIbHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HH;

c(hOpPMUPOBAHHOCTh YMEHUS BBISBIISATH B3aMMOCBSI3b XMMHUYCCKUX 3HAHUHU C
MNOHATUSIMU WM TIPEACTABICHUSMH JPYIUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee 0CO3HaHHOTO MOHUMAaHUS MaTepUaIbHOrO €IUHCTBA MHUPA;

chOpMUPOBAHHOCTh YMEHHUSI TMPOBOJIUTH PACUYETHI: C HUCIOJIb30BAHUEM
HNOHSTUI «MaccoBasi JI0Ji1 BEUIECTBA B PACTBOPE» M «MOJISIpPHAS KOHIIEHTPALIUS»;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OTHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEUIECTB; TEIIOBOTO 3(dekTa
peakuuy; 3HAYEHUS BOAOPOJHOrO IMOKA3aTeNlsl pacTBOPOB KHUCIOT W IEJIOYEH C
U3BECTHOW CTEMEHbI0 AHCCOIMAIMK; Macchl (00bEMa, KOJIMYECTBa BEILECTBA)
IPOAYKTa PEaKIMH, €CIM OJHO U3 MCXOAHBIX BEIIECTB JaHO B BUJE pacTBOpa C
onpeeIEHHON MacCOBOM JIOJIEH pacTBOPEHHOrO BEIISCTBA MM JIAaHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BBIXOAA NPOAYKTA PEAKIUU; OOBEMHBIX OTHOIICHUN
ra3os;

Cc(OPMHUPOBAHHOCTh YMEHHI: CAMOCTOATENIbHO IJIAHUPOBATh M MPOBOAUTH
XUMUYECKUNA  DKCIEpPUMEHT  (MIPOBEEHHE  peaKIMid  HOHHOTO  OOMEHa,
MOATBEPKACHUE KaUECTBEHHOI0 COCTaBA HEOPTraHMYECKUX BEIIECTB, ONPEIEICHHIE
Cpelbl PacTBOPOB BEIIECTB C IOMOIIBIO HHIMKATOPOB, HM3YYEHHUE BIUSHHUS
pa3IuuHbIX  (DAKTOPOB HAa CKOPOCTh XMMHUYECKOW pEaKIuu, peIICHUe
AKCIIEPUMEHTAJBHBIX 3a37ad 1o TemaMm «Metamsy u  «Hemeramisl») c
COOJIIO/IEHNEM TIPaBUJI OE30MACHOT0 OOpALIEHUs C BEIIECTBaMU U J1aOOPaTOPHBIM
o0opynoBanueMm, (popMynupoBaTh IeJib HCCIEIOBAaHMS, TMPEJCTaBISITH B
pa3nuuHOM (popme pe3ynbTaThl SKCHEPUMEHTA, aHATU3UPOBaTh U OLEHUBATHHUX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHHI: COOJIIOAATh ITpaBUJIa MOJIL30BAHUS XUMUYIECKON
OoCy/Iol W J1abopaTOpHBIM OOOPYIOBaHHEM, OOpAIllCHUS ¢ BEIIECTBAMH B
COOTBETCTBUU C HHCTPYKUMSIMU IO BBINOJHEHHUIO J1a0OpPATOPHBIX XUMUYECKHUX
OTBITOB, SKOJIOTHYECKH II€JeCO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOM
NEATENBHOCTH B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH NPUPOTHON
Cpelabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHA, OCO3HABaTh OIACHOCTH
TOKCHYECKOTO JICMCTBUS HA JKUBBIC OPraHU3Mbl ONMPENCITEHHBIX HEOPTaHUYECKUX
BEIIECTB, TOHUMAas cMbIca nokazarens [1J1K;

c(hOpMUPOBAHHOCTh YMEHUH: OCYIIECTBISATh IICJICHANPABICHHBIN TOUCK
XUMHAYECKON MHMOPMAIIUK B Pa3IMYHbIX UCTOUHUKAX (HaydHas U ydeOHO-Hay4dHas
JIUTEepaTypa, CpeacTBa MaccoBoil nHMopmanyu, UHTEpHET U ApyTHe), KPUTUUECKH
AHATM3UPOBATHBXUMUUYECKYI0O MH(POPMAIINIO, TepepadbaThiBaTbeé M HMCIOIh30BATHB
COOTBETCTBUH C IMOCTABJICHHON y4eOHOM 3a1auei.
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOonunbHbIe COSTMHEHUS: albICTUIBI U

bu6morexa IIOK
3.2 keToHbl. KapOoHOBBIE KMCIOTHI. CIIOXKHBIC 21 https://m.edsoo.ru/d69d{650
a¢upsl. XKupsl
3.3 Vriesonsl 9 bubmotexa [TOK
https://m.edsoo.ru/d69df650
Uroro no pazneny 41
Pa3znen 4.A30Tcoaep:kanye opranndeckue coeIuHeHust
4.1 Amunbl. AMUHOKHUCIOTEI. benku 12 bubmotexa [IOK
https://m.edso0.ru/d69df650
Uroro no pazneny 12
Paznen 5.BbicokoMosIeKy/IsIpHBIE COeAMHEHNS
bubmumoreka [IOK
5.1 BricokomosnekynsipHble COeTMHEHUS 6
https://m.edsoo.ru/d69df650
Uroro no pazneny 6
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11 KUIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne n/mm P Konrtpoasbnsbie | IlpakTHyeckue (mupp )
NMporpaMmmabl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znesn 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue aroma. [lepuoguueckuii 3aKox
bubmioreka [IOK
1.1 u [lepuognyeckas cucremMa XMUMAYECKUX 9
https://m.edsoo.ru/2dd57124
anemenToB /1. 1. MenzaeneeBa
12 Ctpoenue BeniecTBa. MHOrooOpasue 1 | bubmoteka [JOK
’ BEILIECTB https://m.edsoo.ru/2dd57124
bu6mmoreka [JOK
1.3 X 1 1 3
VMIBCIHC pearttit ? https:/m.edsoo.ru/2dd57£24
Hroro no pasaeiy 39
Pa3znen 2.Heopranuveckasi xumust
bu6mmoreka [JOK
2.1 H 1 1
eMeTalIEt 3 3 https:/m.edsoo.ru/2dd57£24
2.2 MeTams 23 1 2 bubmorera IIOK
https://m.edsoo.ru/2dd57124
Wroro mo pazneny 54
Paznen 3. Xumusi 1 )KU3Hb
11 MeTonasl MO3HAHUA B XUMUUA. XUMUS U 9 bu6moreka [JOK
’ KHU3Hb https://m.edsoo.ru/2dd5724
Hroro no pasaeiy 9



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

10 KJIACC
KosnyecTBo yacoB
Ne HMara DJIeKTPOHHBIE HUu(poBbIE
Tema ypoka KonrTpoabubie | IlpakTuyeckue
n/n Bcero H3ydYeHusi | oOpa3zoBaresibHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaUCHHE
OpraHU4eCcKON XUMUH,
bub6muorexa IIOK
1 MPEICTaBICHHUE O 1
https://m.edso0o.ru/3686e6f5
MHOr000pa3uy OpraHMyYecKux
COE/IH CHH I
DNEeKTPOHHOE CTPOEHUE aTOMa
riieposia (OCHOBHOE U
yHIep ..( bubmmoreka [IOK
2 BO30YXJIEHHOE COCTOSIHUS). 1
https://m.edsoo.ru/Oce6fd4c
BaneHTHBIE BO3MOXKHOCTH
aToMa yriiepoja
XuMHUecKast CBsI3b B
OpPraHUYECKUX COCIUHCHUSX.
bub6muorexa IIOK
3 MexaHu3Mbl 06pa3oBaHus 1
. https://m.edsoo.ru/8d39f5¢8
KOBAJICHTHOM CBSI3U, CIIOCOOBI
pa3phbiBa CBsi3ei
Teopus crpoeHns
. bubmmoreka [JOK
4 OpraHUYECKUX COCAUHEHHUN A. 1
https://m.eds00.ru/9e595¢b8
M. byTtnepona
Bunbr n3omepun: CTpyKTypHas,
5 IIPOCTPAHCTBECHHAS. | bubmmoreka [IOK

OnexTpoHHbIE Y(PEKTH B
MOJIEKYJIaX OPraHUYECKUX

https://m.edsoo.ru/b0e61661



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

COEUHEHUN

[IpencraBnenue o
KJIaccu puKanuu u

bub6mmoreka [JOK

6 creTeMaticcKas https://m.edsoo.ru/c212dd21
Homenkiatypa (IUPAC)

OpPraHUYECKUX BEIIECTB

7 Knaccudukarus peakuuii B bu6mmoreka [JOK
OpraHUYECKON XUMUU https://m.edsoo.ru/ba5706aa

g Cucrematu3anus 1 000011IeHNe bubmmoreka [IOK
3HAaHUM 110 TeEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKUN AL,
obmras popmyrna,

9 HOMEHKJIaTypa U U30MEpHs, bu6mmoteka LIOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 Du3HIECKUEe U XUMHYECKUE bu6mmoreka IJOK
CBOMCTBA aJIKAHOB https://m.edsoo.ru/3137711c
Haxoxxnenne aaikaHoB B

11 npupoje. CriocoObl MOTyYeHUs! buGmorexa [OK

https:/m.edsoo.ru/259b0aSb
Y IPUMEHEHHUE AJIKaHOB
[{uknoankaHbl: 00IIas
dbopMya, HOMEHKJIATypa U

12 HU30MEpHs, 0COOCHHOCTH bubmmoreka [IOK
CTPOCHUS U XUMUYECKUX https://m.edsoo.ru/156730d2
CBOMCTB, CITIOCOOBI TTOJTYyUCHUS U
MIPUMEHEHUE

N but6moreka [JOK

13 Pemenue pacu€THeIxX 3a/1a4 Ha

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
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https://m.edsoo.ru/bf84d8eb

OIpEEIEHNE MOJIEKYJIIPHON
(bOopMYyIIBI OPraHUYECKOTO
BEILIECTBA 110 MACCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOISIIHNX
B ero cocras. CucreMaTH3aIus
1 0000II[CHHE 3HAHHH 110 TEME

AJIKEHBI: TOMOJIOTHUSCKUH PSII,
obmras hopmyia,
HOMEHKJIATypa, JJIEKTPOHHOE U

bubmuorexa IIOK

14
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MosiekyJl. CTpyKTypHasi U LUC-
TpaHC-U30MEPUS AJIKEHOB
OU3NYECKUE U XUMUYECKHE
. but6mmoreka [JOK
15 CBOMcCTBa ajkeHoB. [IpaBuiio
https://m.edsoo.ru/21069ccd
MapkoBHUKOBa
16 CriocoOsI ONTydeHus U bu6motexa [IOK
NpUMEHEHUE aJIKEHOB https://m.edsoo.ru/665dc058
[TpakTrueckas padorta Ne 1 mo
17 TGI?VIG "TTom CHI;IC JTUJIEHA U bubmmorexa LIOK
7 ¢ n https:/m.edsoo.ru/0941eed8
W3Y4YEHHUE €r0 CBOWCTB
Pewienue pacu€THbIX 3a/1a4 Ha
13 OnpeeNIeHN € MOJIEKYJIIPHOU bu6motexa [IOK
(bOpMYyITBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEILlECTBA
AJKagueHsbl: CONpsKEHHBIE,
M30JIMPOBaHHBIE,
bu6morexa IIOK
19 KYMYJIMPOBaHHBIE.

Oco0eHHOCTH 3JIEKTPOHHOT O
CTPOCHHS

https://m.edsoo.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

XUMHUYECKHE CBOMCTBA

bu6morexa IIOK

20
CONPSKEHHBIX JTUEHOB https://m.edsoo.ru/e561253d
)1 CriocoObI OTy4eHHS U bu6motexa [IOK
[IPUMEHEHUE ANKAAVEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTHYECKUM P,
obmas popmyia,
22 HOMCHK(Jb;alr“) ya 3JICKTPOHHOE U bubmorera TIOK
ypa, P https://m.edsoo.1ru/68bbecdc
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3HUECKIE CBOMCTBA
N bub6mmoreka [JOK
23 XuUMHUYECKHEe CBOMCTBA aJIKUHOB
https://m.edsoo.ru/23493a93
24 KauecTBeHHBIE peakuu Ha bubmmoreka LIOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
)5 CriocoObI oTy4eHus U bu6motexa [IOK
NpUMEHEHUE AJIKHHOB https://m.edsoo.ru/a6f9al ea
Pewienue 3amau: pacyérel o
26 ABHEHUIO XUMHUYECKOUN budmorexa [IOK
yp https:/m.edsoo.ru/5db8e526
peaxiuu
7 Cucrematu3anus u 00001eHNE
3HAHUU 0 TEME
ApeHBI: TOMOJIOTHYECKUH PsifI,
obmras ¢popmyrna,
)3 HOMEHKJIaTypa. DJIEKTPOHHOE U bubmmoreka LIOK
HPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJI O€H30J1a U TOJIYOJIa,
ux (puznYecKue cBoicTBa
29 XUMHUYECKHE CBOMCTBA aPEHOB: bubmumoreka [IOK

PCaKIu1 3aMCIICHUA

https://m.edsoo.ru/a44al ac4



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
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30

XUMHUYECKHE CBOMCTBA apEHOB:
pEaKIuu MPUCOEAUHEHHMS,
OKHCJIEHHE TOMOJIOIOB O€eH30I1a

bub6morexa IIOK
https://m.edsoo.ru/a44al ac4

31

OcO0EHHOCTH XUMHUYECKAX
CBOMCTB CTUpPOJIA

bub6mmoreka [JOK
https://m.edsoo.ru/d5018a54

32

Pemrenne pacu€THbIX 3a/1a4 HA
OIIPEEICHNE MOJIEKYJIIPHOU
(bopMyIIBI OPraHUYECKOTO
BEILIECTBA

bubmorexa [IOK
https://m.edsoo.ru/53461a2c

33

Crioco0OsI osTydeHus: u
MpUMEHEHUE apeHOB

bub6mmoreka [JOK
https://m.edsoo.ru/6f717d09

34

I'eneTnueckas cBSI3b MCKIAY
Pa3JIMYHBIMHA KJIaCCaMH
YTJIEBOJIOPOJIOB

35

Pacyérel 10 ypaBHEHUAM
XUMHUYECKUX PEaKIUi.
Cucrematu3anus 1 00001eHNE
3HAHUH 110 TeMEe

36

ITpuponnsii ra3. [lonyTHsle
He(TsIHbIE ra3bl

37

KamMeHHBII yrosb U TPOIyKThHI
ero nepepadoTku

bubmoreka [IOK
https://m.edso0.ru/69b3398b

38

HedTb 1 criocobs eé
nepepaboTku. [Ipumenenne
MIPOAYKTOB MepepaboTKu HedTH

bubmuorexa [IOK
https://m.edsoo.ru/21f9de78

39

['enernyeckas cBA3b MEXKIY
Pa3IUYHBIMU KJIaCCAMH
YIJIEBOIOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
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["anorenonpousBoIHbIE
YIIIEBOJOPOIOB: DJIEKTPOHHOE

bu6morexa IIOK

40
CTPOCHUE; PEAKLIUU 3aMELICHUS https://m.edsoo.ru/82b4d759
rajoreHa
JleiicTBue mienovei Ha
raJIOreHITIPON3BOTHBIEC.
41 Bzaumopeiicteue
JIUTAJIOT€HAJIKAHOB C MAaTHUEM U
IUHKOM
Cucrematn3anus 1 00001eHNE
. bubmmoreka [JOK
42 3HAHWU 1O pa3geny
" " https://m.edsoo.ru/20e89{22
YraeBogopoasl
43 KonTpomnbHas padbora mmo reme bu6motexa [IOK
"YraeBogopossr" https://m.eds00.1u/95¢9e298
[IpenenbHbIe OIHOATOMHBIE
CIUPTHI: TOMOJIOTHYECKUN PSifI,
ob1as popmyna, CTpPOCHHE
44 MOJIEK (Jb; Enge H;Ip buomorexa [TOK
Y pHL, https://m.edsoo.ru/df04c5¢cd
HOMEHKJIaTypa,
KJIaccupukanus, Gu3nuecKkue
CBOWCTBa
XUMHYECKHE CBOMCTBA
bub6mmoreka [JOK
45 MpeAeabHbIX OJJTHOATOMHBIX
https://m.edsoo.ru/26ee34fe
CIIUPTOB
Crioco6bl oJtydyeHust u
bu6morexa IIOK
46 MIPUMEHEHUE OJTHOATOMHBIX
https://m.edsoo.ru/484100000000000
CIIUPTOB
47 [TpocTsie aupsr: bu6morexa [IOK

HOMEHKJIATypa U U30Mepus,

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

0COOEHHOCTH (PU3HUECKUX U
XUMHUYECKUX CBOUCTB

MHoOroaToMHbI€ CIIUPTHI:
STWJICHIJIMKOJb U TIIULEPHH, UX

bub6mmoreka [JOK

48 ¢u3nyeckre U XUMHYECKHe https://m.edsoo.ru/ee4d84aa
CBOWICTBa
CriocoOsI OJTy4eHUs U

49 MPUMEHEHUE I\?IfljlloroaTOMHBIX bubaworexa [IOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHo: CTPOEHUE MOJIEKYJIbI,
50 ¢dusnyuecKkre CBOMCTBA. bubmmorera [IOK
https://m.edsoo.ru/2ce726f8
ToxcuyHOCTh (heHONA
. but6mmoreka [JOK

51 Xumuueckue cBoMcTBa GpeHoa hitps/m.edsoo.ru/037cas 9

57 CriocoObI TOTydeHHS U bu6motexa [IOK
npUMeHeHue GpeHomna https://m.edsoo.ru/c77ddf4c
[TpakTrueckas padora Ne 2.

53 Penienne 3xcriepruMeHTalIbHbIX bubmotexa [JOK
3aa4 o teme "CrnupThl U https://m.edsoo.ru/fd0ced09
¢denomnb"

54 Cucrematu3aius ¥ 00001IeHNE but6mmoreka [JOK
3HAHUM 110 TeEME https://m.edsoo.ru/1810cb9b
ATbaeruipl ¥ KEeTOHBI:

AJIEKTPOHHOE CTPOEHUE
55 KapOOHUJIbHOM I'pyIIIbI; bu6mmotexa LIOK

TOMOJIOTUYCCKUEC PAOBI, o6111a51
dbopmyna, usomepus 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
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AJ'II))IGFI/IZ[I)I U KE€TOHBI:

56 (du3rUecKre CBOMCTBA; peak Bu6mmorexa [IOK
M3UYECKUE CBOMCTBA; uu
peaktt https://m.edsoo.ru/c887425¢
MIPUCOETUHEHUS
Peakuuu okucnenus u
bub6morexa IIOK
57 KayeCTBEHHbIE peaKklnuu
https://m.edsoo.ru/a393baa9
aJIbJIETUIOB M KETOHOB
53 CriocoOsI TTOJTydeHUs bubmmorexa [IOK
AJIBJACIUJIOB U KETOHOB https://m.edsoo.ru/520d 1c51
OIHOOCHOBHBIE MPEEIbHBIE
59 KapOOHOBBIE KUCIIOTHI, bu6motexa [IOK
O0COOEHHOCTH CTPOCHHS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepust 1 HOMEHKIaTypa
bu6morexa IIOK
60 KapOOHOBBIX KHUCIIOT, UX
. https://m.edsoo.ru/700cc87b
¢u3nyeckue cBoicTBa
XHWMHUYECKHUE CBOMCTBA
61 NpeebHbIX OJHOOCHOBHBIX bubmorera [IOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
Oco0eHHOCTH CBOWCTB
2 MYypaBbUHOW KUCJIOTBHI. bu6mmnoreka [IOK
Mmuoroo0pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
OCo0eHHOCTH CBOWCTB:
HenpeebHbIX U
apOMaTUYECKUX KapOOHOBBIX,
bubmumoreka [IOK
63 JTIMKapOOHOBBIX,

TUAPOKCUKAPOOHOBBIX KUCIIOT.

[TpencraBuTENN BBICIINX
KapOOHOBBIX KHCIIOT

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



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

IToHsiTHIE O TPOU3BOJHBIX

bu6morexa IIOK

o4 KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d 162d9d
Crioco0Obl osTydeHust u BuGmiorexa LIOK

65 IpUMEHEHUE KapOOHOBBIX

https://m.edsoo.ru/7c¢065c9d
KHCIIOT
CrnoxHble d(UpHIL:

66 TOMOJIOTUYECKUHN psifl, 00IIast bubmorexa [IOK
dbopmyna, usomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOU3NYECKUE U XUMHUYECKUE bubmmoreka [IOK
CBOICTBa A(UPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacuérHbIxX 3a1a4: 10
YPaBHEHHIO XUMHYECKON

68 peaKIuu, Ha ompeeIeHue
MOJIEKYJIpHOU (HOpMYyIIbI
OpPraHUYECKOT0 BEIIECTBA
[TpakTueckas pabota Ne 3.

69 Pemenue skcriepuMeHTaIbHbIX bubmmoreka LIOK
3amau o treme "KapOoHoBEIE https://m.edsoo.ru/486671tb
KucnoTel. CroxHble 3¢upsr”

Kupsr: ctpoenue, (})I/BI/I‘-IGCKI/IC BuGmiorexa LIOK
70 A XUMHUYECKHE CBOMCTBA
https://m.edsoo.ru/al9c5b98
(runmponus)
Oco0eHHOCTH CBOWCTB KHUPOB,

71 cojiepXKallnuX OCTATKU bu6motexa [IOK
HEMPEIENbHBIX JKUPHBIX https://m.edsoo.ru/b0331922
KucioT. JKupsl B mpupoje

72 MpE11a Kak COM BBICIITMX buomorexa HOK

https://m.edso0.1ru/3¢566565



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
https://m.edsoo.ru/a19c5b98
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KapOOHOBBIX KHUCIIOT, X
morolee nercrsue. [lousatue o
CHHTETUYECKUX MOIOTINX
cpenctBax (CMC)

I'enernueckast CBI3b
YIJIEBOJIOPO/IOB U

bubmuorexa IIOK

73
KUCIIOPOZCOAEPKAIIUX https://m.eds00.ru/56790c96
OpraHUYECKHX BEIECTB

74 Pacuérel 10 ypaBHEHUAM
XUMHUYECKUX PEaKLINi

75 Cucrematu3anus 1 00001IeHNE bubmmoreka [IOK
3HAHUU 0 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTuKa

76 YIJI€BOJOB U KJlacCU PUKaLUs bu6mmoteka LIOK
yraeBoJoB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJI CaXapH/Ibl)

MoHocaxapuabl: GU3NIECKIe
77 CBOMCTBA M HAXOXKJCHUE B bubmorexa OK
A https://m.edsoo.ru/b4bdda2d
IpUpOJIC
IIpumeHeHue rimoKo3sel, e€
bubmoreka [IOK
78 3HA4YCHUE B
https:/m.edsoo.ru/5e61122d
JKU3HENIEATEIIbHOCTH OpraHu3Ma
Jucaxapuasl: caxaposa,

79 ManbTO3a U JTaKTO3a. bubmmoreka [IOK
Haxoxnenue B npupoje u https://m.edsoo.ru/eb0384¢e7
MIPUMEHEHHUE AucaxapuaoB

20 [Tonmucaxapuabl: CTpoeHUE bu6mmoteka [IOK

MaKpOMOJIeKyJI, (pusnueckue u

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



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
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XUMHYECKHE CBOMCTBA,
NIPUMCHEHHUE

[TonsaTue 00 UCKYCCTBEHHBIX

bub6moreka [JOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 3a7a4 HA
20 ONpeeNIeHU e 10JIM BBIXOa bubmotexa [JOK
NpoAyKTa peaKu OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOKHOT'O
23 Cucrematu3anus 1 000011IeHNe bubmmoreka [IOK
3HAHUH MO pa3aeny https://m.edsoo.ru/08d4364c
KonrtposnpHas pabota 1o reme
84 "Kucnopozaconepxamume bubmorexa OK
P P " https://m.edsoo.ru/42c6678¢
OpPraHUYECKUE COCTUHEHUS
AMUHBL: Kiaccuukanus,
CTPOEHHE MOJICKYJI, 001Ias
85 (1)(? MyIa I/I3OMeyI/IH bubmorexa [IOK
pMyIE, P, https://m.edsoo.ru/efa7eb6ca
HOMEHKJIATypa u (PU3UIECKHE
CBOVICTBa
26 XuMHu4deckre CBONCTBa but6moreka [JOK
anudaTuyecKkux aMuHOB https://m.edsoo.ru/1bc5¢f80
AHWIMH: CTPOCHHE aHUJIMHA,
but6mmoreka [JOK
87 0COOEHHOCTH XUMHUYECKHX
. https://m.edsoo.ru/39c¢d21f1
CBOMCTB aHUJIMHA
Crioco0Obl oJtydyeHust u
bu6morexa IIOK
88 IpUMEHEHUE anupaTUIeCKUX
https://m.edsoo.ru/eal 38763
aMHHOB
29 AMUHOKHCIIOTBI: HOMEHKJIaTypa bubmumoreka [IOK

U U30MepHsi, PU3NIECKHIE

https://m.edsoo.ru/d1773e80



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80

cBorictBa. OTaeNbHbBIE
HpeI[CTaBI/ITeJII/I O-aMHUHOKHUCJIOT

XUMHUYECKHE CBOMCTBA
AMUHOKHCIIOT, UX

bub6morexa IIOK
90 OHMOJIOrMYECKOE 3HAYECHUE
https://m.edsoo.ru/77df705a
aMuHOKHKCIIOT. CUHTE3 U
TUAPOJTU3 TIETITH]IOB
91 benku kak npupoaHbIe bubmmoreka LIOK
MOJIMMEPBI; CTPYKTYPHI OEIIKOB https://m.edsoo.ru/429e9899
. Bu6muoreka IHOK
92 XuMHuYecKue CBOUCTBA OEJIKOB 1
https://m.edsoo.ru/6237306d
A3zoTconepxkalime
reTePOLMKINYECKUE
93 coeqnHenus. HykienHoBbie bubmorexa TIOK
A Y https:/m.eds0o.ru/521d1431
KHUCIJIOTBI: COCTaB, CTPOCHUE U
Ouosoru4eckas pojb
[TpakTuueckas padota Ne 4.
Pemmenue sxcrnepruMeHTaIbHBIX
bub6muorexa IIOK
94 3a7a4 10 TEME
" https://m.edsoo.ru/8e3c02d1
AzoTconepxaiue
OpraHUYECcKHe coeMHeHus"
[TpaxkTueckas pabota Ne 5.
95 Pemenue skxcriepuMeHTaIbHbIX bubmmoreka LIOK
3aja4 0o TeMe "Pacro3naBanue https://m.edsoo.ru/bde3{df6
OpraHUYECKUX COEANHEHMIT"
KonTponbHas padbora mmo reme
96 "A3oTcomepiKalue bubmiorexa LIOK
p " https://m.edsoo.ru/ce561bc7
OpPraHUYECKUE COCTUHEHUS
97 OCHOBHBI€ MTOHATUS XUMHH bubmmoreka [IOK



https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7

BBICOKOMOJIEKYJIIPHBIX
COCOUHEHUIN M METOJBI UX
CHHTE3a —I10JIMMEpU3aIus U
MOJINKOHEH CaITUsI

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

[Tmactmaccsl. YTunnusanus u

bub6morexa IIOK

78 nepepadoTKa MIacTHKa : https://m.edsoo.ru/82242e0f
OnacToMepbl: HaTypaJbHbIN

99 CUHTETHUYECKUE KaydyKH. 1 bubmorexa IOK

https://m.edsoo.ru/246103ec
Pe3una
Bonokna: HaTypaJibHbIE,

100 HCKYCCTBEHHbIE, | bu6motexa [IOK
cuHTeTn4eckue. [Tomumepsl https://m.eds00.ru/5963a601
CHeluaJbHOrO Ha3HauYeHUs
[Tpaktuueckast pabora Ne 6.

101 Pemenue skcrepuMeHTaIbHbIX | bu6motexa LIOK
3a1a4 no teme "Pacno3HaBaHue https://m.edsoo.ru/3aebd77a
IJIACTMAcC U BOJIOKOH"

O06o0mIeHre ¥ CHCTEMaTH3aIUS

102 M3Y4EHHOr0 MaTepuasa o TeMe 1 bubmmoreka LIOK
"BricokOMOIEKYIISIpHBIE https://m.edsoo.ru/6a22ble8
coenuHeHusa"

OBUIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KUIACC

Ne
n/
I

Tema ypoka

KoaunuyecTBo 4acoB

Bcer | KoHTpoubH

0 ble padoThI

IIpakTnueck
ue padoThbl

Jlara
H3Y4YeHH
|

JIeKTPOHHBIE HM(]PPOBbIEe 00pa3oBaTeJbHbIE
pecypcsl

Atom. CocTaB aTOMHBIX
sep. XUMHYECKHI
sneMenT. U30Tomn!

bu6moreka [{OK https:/m.edsoo.ru/59¢112ee

CrtpoeHue 371eKTPOHHBIX
000JI04eK aTOMOB,
KBAHTOBBIE YHCIIA

bubmoteka I{OK https:/m.edsoo.ru/b4d9fffa

Knaccudukanus
XUMHYECCKUX DJIEMCHTOB
(s-, p-, d-, f-o;memMeHTbI)

bu6moreka [{OK https:/m.edsoo.ru/61294af9

Pacnpenenenue
JJIEKTPOHOB 1O
ATOMHBIM OPOHUTAJISIM

bu6moreka [{OK https:/m.edsoo.ru/f5f750fe

OneKTpOHHBIE
KOH(HUTYpaluu aToMOB
3JIEMEHTOB B OCHOBHOM
1 BO30YX1EHHOM
COCTOSTHUH

bu6moreka [{OK https://m.edsoo.ru/8149¢846

DJIEKTPOHHBIE
KOH(UTypalliy HOHOB.
DNEeKTPOOTPULIATEIBHOC
Th

bubmmoteka I{OK https:/m.edsoo.ru/a0764b24

[Tepuoguueckuii 3aKoH
u [lepuognueckas

bu6moreka [{OK https:/m.edsoo.ru/16957¢01



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01

CHCTEMa XUMHUUYECKUX
anemenToB /. U.
MenpaeneeBa, CBsI3b C
COBPEMEHHOU Teopuen
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH
M3MEHEHUS CBOWCTB
XUMUYECKUX 3JIEMEHTOB
1 00pa3yeMbIX UMU
IPOCTBIX U CIIOKHBIX
BEILECTB 10 I'PyIIaM U
nepuoaam

bu6moreka [{OK https:/m.edsoo.ru/f8468927

Cucrematusanus u
000011IeH1E 3HAHUH 110
TEME

bu6moreka [{OK https:/m.edsoo.ru/8fad2942

10

Bunsl xummndeckoit
cBs3U. MeXaHNu3MBbI
o0Opa3oBaHMs
KOBAJIEHTHOM CBSI3U.
Bonoponnas cBsi3b.
MexMoJieKyJIIpHbIe
B3aUMO/ICH CTBUSA

bu6moreka [{OK https:/m.edsoo.ru/5a8072af

11

BanentHOCTD M
BaJICHTHbIE
BO3MOKHOCTH aTOMOB.
CBs13b 2J1EKTPOHHOM
CTPYKTYPBI MOJIEKYI C
UX TEOMETPUYECKUM
CTPOECHUEM

bu6moreka L{OK https://m.edsoo.ru/3d2ca093



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093

12

[IpencraBnenus o
KOMILJICKCHBIX
COEIMHEHHUSIX: COCTaB U
HOMEHKJIaTypa

bubmoteka I{OK https:/m.edsoo.ru/8c66b12a

13

BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
cTpoeHnus. Tumnsl
KPUCTANINYECKUX
PELIETOK U CBOWCTBA
BELIECTB

bu6moreka [{OK https:/m.edsoo.ru/e167635b

14

[TonsiTHE O qUCIIEPCHBIX
CHCTEMAX.
[IpencraBnenue o
KOJUIOMJHBIX PACTBOPAX

bu6mmoreka [{OK https://m.edsoo.ru/da2¢70e4

15

HctrHHBIE pacTBOPBL:
HACBIIIEHHBIE U
HEHACBIIICHHBIE,
pacTBOPUMOCTb.
Kpucramnoruapatst

bu6moreka [{OK https:/m.edsoo.ru/e9ccdd8d

16

Crioco0ObI BbIpaXeHUsI
KOHIICH TPAIIH
pacTBOpOB

bu6moreka [{OK https://m.edsoo.ru/328e653a

17

Pemenne 3agau c

HCITI0JIb30BAHUEM

MOHATHH "MaccoBas

JlOJIs1 pAaCTBOPEHHOTO
"nn

BelecTBa", "MossIpHas
KOHLIeHTparus"

bubmoteka I{OK https:/m.edsoo.ru/785e0ab4



https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4

18

Knaccudukanus n
HOMEHKJIATypa
HEOPraHUYECKUX
BELIECTB

bubmmoteka I1OK https:/m.edsoo.ru/bf9e108d

19

Cucrematusanusa u
0000111eHYE 3HAHUH TTO
TeEME

bu6moreka [{OK https:/m.edsoo.ru/8d2c6a3a

20

KonTtponbshas padota no
temam "CTtpoeHue
atoMa. [lepuonnueckuii
3aKkoH u [lepnonnueckas
CHCTEMa XMMHUYECKUX
anementoB JI. U.
Menneneena",
"CTpoeHue BelecTna.
MHuoroo0pasue
BemecTB"”

bu6moreka [{OK https://m.edsoo.ru/70a60aad

21

Knaccuuxanus
XHUMHYCCKUX PEaKiuii B
HEOPraHUYECKOH U
OpraHUYECKOW XUMHH.
3aKOH COXpaHEeHHsI
MacChl BEIIECTB; 3aKOH
COXpaHEHUs U
MPEBpaICHNs SHEPTUN
[IPU XUMHY ECKUX
peakusax

bu6moreka L{OK https:/m.edsoo.ru/6335cdd2

22

Tennobie 3 hexTh
XUMUYECKUX PEAKIIHI.

bu6moreka [{OK https://m.edsoo.ru/d1db86da



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da

Tepmoxumuyeckue
ypaBHEHUS

23

Brmaucnenns 1o
YpaBHEHUSIM
XUMUYECKUX PEAKIHI 1
TEPMOXUMHUYECKUM
YpaBHEHUSIM

bu6moreka [{OK https:/m.edsoo.ru/87b13954

24

CKOpOCTh XUMHUECKOU
peakunu, eé
3aBUCUMOCTb OT
pa3uyHbIX (AKTOPOB.
Kartanus n
KaTajau3aTophbl

25

T'omorennsie u
reTepOreHHbIE peaKIuu

26

[IpakTuueckas padota
Ne 1 no Teme "Bimssane
Pa3IUYHBIX (HaKTOPOB
Ha CKOpPOCTb
XMMHUYECKOH peakiun"

bu6moreka [{OK https://m.edsoo.ru/lfacaldl

27

OO6patumeble 1
HEOOpaTHUMBbIEC PEaKIIHH.
XUMHYECKOE
paBHOBECHE

bubmoteka I{OK https:/m.edsoo0.ru/30952f9b

28

[IpakTuueckas padota
Ne 2 o Teme "BimsiHne
pa3IuyHBIX (aKTOPOB
Ha TOJ0XKEeHHe
XUMHUYECKOTO

bu6moreka [{OK https://m.edsoo.ru/3bf34e17



https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17

paBHOBecus"

29

DNEeKTPOIUTUYECKAS
nuccornuanua. CuibHbIe
U cy1abble 2JIEKTPOIUTHI.
Crenens quccouuauu

bu6moreka [{OK https:/m.edsoo.ru/5f766bdf

30

HNonHoe npousseneHue
Bozbl. Cpesia BOAHBIX
pacTBOpOB.
Bonoponnslit
nokasarens (pH)
pacTBopa

bu6mmoreka [{OK https:/m.edsoo.ru/3966¢ca89

31

I'uaponus comneil.
Peakiuu, nporekatonue
B pacTBOpax
3JIEKTPOJIUTOB

bubmoteka I{OK https:/m.edsoo.ru/09d5a9bd

32

[IpakTuueckas padota
Ne 3 mo Teme
"XuMHUECKHEe PeaKInu
B pacTBOpax
IEKTPOJIUTOB"

bu6moreka [{OK https://m.edsoo.ru/2e3daeb0

33

OKHCIIUTEIBHO-
BOCCTaHOBHUTEIILHBIC
peakunu. Baxueitue
OKMCIINTEIIA B
BOCCTaHOBUTEIH

bu6moreka [{OK https:/m.edsoo.ru/56226060

34

Metoz 371eKTPOHHOT O
(271€KTOHHO-MOHHOT0)
OanaHca

bu6moreka [{OK https://m.edsoo.ru/fb691387

35

DNEeKTPOJIu3 pacTBOPOB

bubmoteka I{OK https:/m.edsoo.ru/93fb97d2



https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2

" pacCijiaBoB BCUICCTB

36

Pemenue 3amau
Pa3JIMYHbBIX TUIIOB

bu6mmoreka [{OK https://m.edsoo.ru/5a859d16

37

Pemenne 3amau
Pa3JIMYHBIX TUIIOB

bubmmoteka I1OK https:/m.edsoo.ru/5afa265d

38

CucreMaTH3anus 1
000011IeHNE 3HAHUN 110
TeMme "XuMHUYecKue
peakiun"

bu6moreka L{OK https://m.edsoo.ru/c161eb85

39

KonTtponpHas pabora no
teme " XuMu4eckue
peakuun"

bu6moreka [{OK https://m.edsoo.ru/a8a0a930

40

ITonoxenue
HEMETAJIOB B
ITepunoanueckoit
CHUCTEME XUMHUUYECKUX
anemenToB J[. U.
MenneneeBa u
0COOEHHOCTH CTPOEHUS
X aToMOB. Du3nUecKue
CBOMCTBa HEMETAJLJIOB

bubmmoteka IOK https:/m.edsoo.ru/8ca2dcad

41

AsnoTtponus
HEeMeTasutoB (Ha
pUMepe KUCIOpo/a,
cepsl, pocdopa u
yriiepoja)

bu6moreka [{OK https://m.edsoo.ru/ef92¢91c¢

42

Bonopoxa: nmosnyuenue,
¢buznyeckue u
XUMHYECKUE CBOKCTBA.

bubmmoteka I1OK https:/m.edsoo.ru/0aa8f613



https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613

Maapunsr

43

T"anorensl: HaXxOXIeHUE
B MPUPOJIE, CIIOCOOBI
TOJTYYCHHUSI,
¢buznyeckue u
XUMHUYECKUE CBOICTBA

bu6moreka [{OK https://m.edsoo.ru/4e223795

44

l"anorenoBogopoObIL.
Baxneimme
KHUCIIOPOJICOIEpHKAILINE
COEIMHEHUS TaJIOr€HOB

bu6mmoreka [{OK https://m.edsoo.ru/6b3255¢6

45

JlabGopaTopHbIC U
IPOMBIIICHHBIE
CIOCOOBI MTOJTYYCHUS
raJioreHoB.
[IpumeHeHu e ragoreHoB
U UX COCIUHEHUN

bubmoteka I{OK https:/m.edsoo.ru/697 lacad

46

[IpakTuueckas padota
Ne 4. Pemienue
AKCIEPUMEH TATTbHBIX
3aJ1a4 I10 TEME
"I"anorensr"

bu6moreka [{OK https://m.edsoo.ru/8b26fecd

47

Kucnopon:
nabopaTopHbIe U
IPOMBILIEHHBIE
CIOCOOBI TTOTYYCHUS,
(busznueckue u
XUMUYECKHE CBOMCTBA.
O3on. [Ipumenenue
KHCIIOpO/ia ¥ 030Ha

bubmmoteka I{OK https:/m.edsoo.ru/c8abc36a



https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a

48

OKcuabl U TEPOKCUIBI

bu6moreka [{OK https://m.edsoo.ru/5¢8816a0

49

Pemenue 3amau
Pa3JIMYHbBIX TUIIOB

bu6mmoreka [{OK https://m.edsoo.ru/2b6d8b4b

50

Cepa: HaXOXJI€HHUE B
MPUPOJIE, CIIOCOOBI
MOJIy4eHHUs],
¢busnyueckue u
XUMUYECKHE CBONCTRA

bu6moreka [{OK https://m.edsoo.ru/46afael 6

51

CepoBojgopo/,
CyJibu bl

bu6moreka I{OK https:/m.edsoo.ru/7¢875999

52

Kucnopoaconepxamue
COCTMHEHUS CEpPHI.
Oco0eHHOCTH CBOMCTB
CEPHOM KUCIIOThI

bu6mmoreka [{OK https://m.edsoo.ru/8cfa2548

53

[Ipaktuueckas pabota
Ne 5. Pemienue
9KCIIEPUMEH TAJTbHbIX
3amau o teMe "Cepa u
eé coequHeHus"

bubmoteka I{OK https:/m.edsoo.ru/0afb05e4

54

A30T: HaXOXCHIE B
MPUPOJIE, CIIOCOOBI
MOJTY4CHHUS,
¢buznyeckue u
XUMHYECKIE CBOMCTBA.
AMMMaK, HUTPUIBI

bu6moreka [{OK https://m.edsoo.ru/badd2255

55

Kucnopoaconepxariue
COEIUHEHUS a30Ta.
OcoOeHHOCTH CBOMCTB
a30THOM KM CIOTHI

bubmoteka I{OK https:/m.edsoo.ru/e2965afe



https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe

56

[Ipumenenue azora u
€ro COEIUHEHUH.
A30THBIE YI0OpeHus

bubmoteka I{OK https:/m.edsoo.ru/129f5059

57

dochop: HAXOKIECHUE B
MPUPOJIE, CIIOCOOBI
MOJTY4eHUS,
¢buznyeckue u
XMUMHUYECKHE CBOWCTBA.
dochunst u hochun

bu6moreka [{OK https:/m.edsoo.ru/9a6b43ec

58

Oxkcunsl dpocdopa,
dbochopconepxkame
kucnotel. Conu
(hochopHOI KUCTOTHI

bu6moreka [{OK https://m.edsoo.ru/c7a2d429

59

[Tpumenenue dhochopa
U €r0 COCIUHEHUM.
dochopHbie ynodpeHus

bubmoteka I{OK https:/m.edsoo.ru/a218070a

60

[IpakTuueckas padota
Ne 6. Pemienue
AKCIEPUMEH TATTbHBIX
3a1a4 1mo teme "A30T u
¢dochop u ux
coequHeHns"

bu6moreka [{OK https://m.edsoo.ru/8175ac3f

61

VYriiepo1: HaxoXKJIeHU e
B IIPUPOJIC,
aJUTOTPOITHBIC
MOJIH(PHUKALINH,
(busznueckue u
XHMHUYECKHE CBOMCTRA,
MIPUMEHEHUE

bubmuoteka [1OK https:/m.edsoo.ru/1eb199e



https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e

62

Oxcup yraepoaa(Il),
okcun yriaepona(IVv),
yrojbHasi KUCIIOTA U €€
COJH

bubmoteka I{OK https:/m.edsoo.ru/dba58adf

63

Pemenue 3amay
paBJ’II/ILIHI)IX TUIIOB

bu6moreka [{OK https:/m.edsoo.ru/6029b609

64

KpeMHuii: Haxox1eHHEe
B IIPUPO/JIE, CIIOCOOBI
MOJTyYEeHMS,
¢usnyeckue u
XMMHUYECKUE CBOMCTBA

bu6mmoreka [{OK https://m.edsoo.ru/143558ab

65

Oxcup kpemuus(IV),
KpEMHHEBas KUCIIOTA,
CUJINKATEI

bubmmoTteka I1OK https:/m.edsoo.ru/3170e7bl

66

[Ipumenenue kpeMHus
U €ro COCIMHEHUH.
Creki10, ero noiay4eHue,
BH/IbI CTEKJIA

bu6moreka [JOK
https://m.edsoo.ru/393cdacOhttps://m.edsoo.ru/5823
cefb

67

Pemenne 3agau
Pa3IMYHBIX TUIIOB

bu6moreka [{OK https:/m.edsoo.ru/b624f801

68

Cucrematuzanus u
000011IeH1E 3HAHUH 110
teme "Hemeranisr"

bu6mmoreka [{OK https://m.edsoo.ru/6e864db5

69

KonTponpHas pabora 1o
teMme "Hemeramisr"

bubmmoteka I{OK https:/m.edsoo.ru/d0484c76

70

AHanu3 pe3ysabTaToB
KOHTPOJIHOM paboThl,
KOPPEKITUS OMMIOOK

bu6moreka [{OK https:/m.edsoo.ru/2b7¢9510



https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510

71

[Tonoxxenue MeTaioB B
ITepuoanueckoit
CHCTEME XUMHUYECKUX
JJIEMEHTOB.
Oco0eHHOCTH CTPOCHHUS
AIIEKTPOHHBIX 000JI0UEK
aTOMOB METAJIOB

bubmoteka I{OK https:/m.edsoo0.ru/9839¢16¢

72

O6ume pusnyeckue
CBOMCTBa METAJIJIOB.
[TpumeHeHnE MeTasIOB
B OBITY U TEXHHKE

bu6moreka [{OK https://m.edsoo.ru/51dac9d3

73

CrutaBel METaJUIOB.
Koppo3zus metamios

bu6moreka [{OK https://m.edsoo.ru/42b872¢3

74

Pemenne 3anau
Pa3IMYHBIX TUTIOB

bubmoteka I{OK https:/m.edsoo.ru/e3de37b6

75

DIIEKTPOXUMHUYECKUIA
pAA HaNpsHKEHUI
MmertasuoB. Ooume
CIocoObl MOTy4EHHUS
METaJIJIOB

bu6moreka [{OK https://m.edsoo.ru/94eb377a

76

OO6m1ast XxapakTeprCTHKA
MeTaJIIoB [A-rpynisl
ITepuonnueckoit
CHUCTEMBI XUMHYECKHX
aneMmeHToB. Hatpuii u
KaJluii: moJy4YeHue,
(busznueckue u
XHMHYECKHE CBOMCTRA,
MPUMEHEHUE MPOCTHIX

bubmoteka I{OK https:/m.edsoo.ru/e12¢26b3



https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3

BEIIECTB U UX
COeIMHEHUN

77

OO6mas xapakTeprucTuKa
MeTasuioB IIA-rpynmnsl
[Tepuognyeckoii
CHUCTEMBI XUMUYECKHUX
3JIEMEHTOB. Maruui u
KaJIbLIUI: TTOJTyYEHHE,
(dbuszndeckue u
XUMHUYECKHE CBOICTBA,
IPUMEHEHHUE MPOCTHIX
BELIECTB U UX
COEIMHEHUN

bu6moreka L{OK https://m.edsoo.ru/7¢3e49¢0

78

JKécTkoCcTs BOALI U
CrocoObl €€ yCcTpaHEeHUs

bu6moreka [{OK https://m.edsoo.ru/c74bfae9

79

AnroMuHUI:
MoJry4yeHue,
¢buznyeckue u
XMMHUYECKHE CBOWCTBA,
IpPUMEHEHHUE

bu6moreka [{OK https:/m.edsoo.ru/0e79b266

80

AmdoTepHbIE CBOWCTBA
OKCHJIa ¥ TUJIPOKCHIA
AITFOMUHUS,
TUAPOKCOKOMIITIEKChI
ATFOMUHUS, UX
MPUMEHEHUE

bubmioreka IIOK https://m.edsoo.ru/5d12d318

81

Pemenne 3anau
Pa3IUYHBIX TUTIOB

82

[IpakTnueckas pabota

bu6moreka [{OK https://m.edsoo.ru/27a4af43



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43

Ne 7. Pemenune
AKCITEPUMEH TAJIbHbIX
3aJ1a4 110 TEME
"MeTabl TIaBHBIX
noarpymm"

83

OO6mas xapakTeprucTuka
METaJIJIOB TOOOYHBIX
nonrpynn (b-rpymm)
ITepuonnueckoit
CHCTEMbI XUMHYECKHX
AIIEMEHTOB

bu6moreka I{OK https:/m.edsoo.ru/610d7431

84

dusznueckne u
XUMHYECKIE CBOMCTBA
XpOMa U €ro
COCIMHCHUM, UX
TIpUMEHEHHUE

bu6moreka [{OK https://m.edsoo.ru/991 1bef3

85

Baxnetimme
COCIMHEHUS MapraHia.
[Tepmanranar kanus,
€ro OKMCIIMTEIIbHBIE
CBOMCTBA

bu6moreka [{OK https:/m.edsoo.ru/039d69c¢8

86

dusznueckue u
XUMHYECKIE CBOMCTBA
JKele3a 1 ero
COCIIMHCHUIA.
[Tonyuenue u
MpUMEHEHHUE CIJIaBOB
JKenesa

bu6moreka [{OK https://m.edsoo.ru/1b7{8741

87

duznueckue u

bubmoteka I{OK https:/m.edsoo.ru/2bc0f954



https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954

XUMHYECKHE CBOMCTBA
MeJH U €€ COeIMHEHHUH,
UX IPUMEHEHUE

88

dusnueckue u
XUMHYECKIE CBOMCTBA
IIMHKA U €ro
COCIUHEHUMN, UX
MIPUMEHEHHUE.

' apOKCOKOMILIIEKChI
IIMHKA

bu6moreka [{OK https://m.edsoo.ru/blf2beal

89

[IpakTnueckas padota
Ne 8. Pemenune
9KCITEPUMEH TAJTbHBIX
3aJ1a4 110 TEME
"MeTamnibl TOOOYHBIX
noarpymm"

bu6mmoreka [{OK https://m.edsoo.ru/a6e352ea

90

Pemrenue 3amay
paBJ’II/ILIHI)IX TUIIOB

bu6moreka [{OK https:/m.edsoo.ru/a8b83d83

91

O6o0mmenne u
CHCTEMATH3aIUs
M3YYEHHOT0 MaTepraa
o teme "MeTayibr"

bu6moreka [{OK https://m.edsoo.ru/e91{e975

92

KonTponpHas pabora 1o
TeMe "Mertasuier"

bu6moreka L{OK https://m.edsoo.ru/83f63ea3

93

AHanu3 pe3yiabTaToB
KOHTPOJIbHOM paboThl,
KOPPEKITUS OMMIOOK

bu6mmoreka [{OK https:/m.edsoo.ru/9ebff2fd

94

Ponrs xumuu B
obecrieueHun

bubmoteka I{OK https:/m.edsoo.ru/080fe 10



https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0

YCTOWYHBOI'O pa3BUTHS
yenopeuecTna. [lonsatue
0 HaYYHBIX METOAaX
HCCJIEIOBAHUS BEIIIECTB

95

Hayunsle npuHIIMIEBL
OpraHu3aluu
XUMHUYECKOTO
IIPOU3BOACTBA.
IIpombIiieHHBIE
CIIOCOOBI MOTy4EHUS
Ba)KHEHUILINX BEILECTB

bu6moreka [{OK https:/m.edsoo.ru/2e45a44f

96

XUMHUYECKOE
3arpsA3HEeHUE
OKpY’KAIOIIEH Cpelibl U
€ro MoCIeACTBUS

bu6moreka [{OK https:/m.edsoo.ru/9f11bf51

97

XuMUs U 310pOBhE
YyeoBeKa.
JlekapcTBeHHBIE
CpencTBa

bu6moreka [{OK https:/m.edsoo.ru/a6552721

98

Xumug mun. Poin
XAMHU B 00€eCIIeueHuNn
MMUIIEBOM 0€30I1aCHOCTH

bu6moreka [{OK https://m.edsoo.ru/1f7b5bd2

99

Kocmernueckue u
napgroMepHbIe
cpencrtsa. beiToBas
XUMHS

bu6moreka [{OK https:/m.edsoo.ru/da42d5a9

100

XUMUA B
CTPOUTENBCTBE.
Baxneiimue

bu6moreka [{OK https:/m.edsoo.ru/61e69003



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003

CTPOUTENbHBIE U
KOHCTPYKLMOHHBIE
MaTepuabl

101

XuMHS B CEJIbCKOM
XO3SUCTBE.
Opranuueckue u
MUHEpaJbHbIC
ynoopeHus

bu6moreka [{OK https:/m.edsoo.ru/fd39587d

Cucrematuzanus u

102 0000111eHe 3HAHUH TT0 1 bu6moreka [{OK https:/m.edsoo.ru/db979¢70
TeMe
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




IMPOBEPAEMBIE HA EI'D 10 XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBLHON
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsieMble TPeOOBAHUSA K NPEAMETHBIM Pe3y/1bTaTaM 0CBOCHHS
NpoOBEPsIEMOro OCHOBHOI1 00pa30BaTeJbHOI NPOrPAMMBI CPeIHEro 0011ero
TpedoBaHus oOpa3zoBaHus

1 Brnanenue cucremMoit XUMUYECKUX 3HAHUM, KOTOPasi BKIIOYAET:

OCHOBOIIOJIAralOIIMe MOHATHUSA (XMMUYECKUH 3JEMEHT, aTOM, HM30TOIIbI,
2JIEKTPOHHAs 000JI0YKa aToMa, §-, p-, d-3JE€KTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE U BO30YXIEHHOE COCTOSIHME aToMa, MOH, MOJIEKyJa,
BaJICHTHOCTb, 3IIEKTPOOTPHIIATENILHOCTD, CTEIEHb OKHCIICHUS,
XUMHUYEcKasi CBs3b (G- M T-CBA3b, KpaTHbIE CBS3M), T'HOpuaAM3aLUs
aTOMHBIX OpOHWTajel, KpucTajulMdyeckas pemérka, Mojb, MOJIIpHas
Macca, MOJSIpHBIH 00BEM, MOJspHAas KOHLEHTpalMs, pPacTBOPHI
(MCTUHHBIE, UCIEPCHBIE CHCTEMBI), KPUCTAJJIOIMIPATHI, YTJIEPOAHbII
CKeneT, (QyHKUMOHaJIbHAs TpYIIa, paJuKal, H30MEphl, CTPYKTypHas
11 dopmyna,  u3zomepus  (CTpyKTypHas, reoMmerpuueckas  (uuc-,
' TpPaHCHU30MEpHsI), TOMOJOTMYECKHH psil, TOMOJOIH, YTJIEBOAOPOJBI,
KHCJIOPOJ- U a30TCOAEp)KAIUE COEIUHEHMs], OMOJOrMUECKH aKTHUBHBIE
BellecTBa (yriaeBo/bl, KU PbI, OENKH), MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COEINHEHHS, KPEKUHT, PU(OPMUHT, THUIIBI
XUMHUYECKUX peakuuil (OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE, 3K30- MU
SHIOTEPMUYECKHE, PEAKIIUM MOHHOTO OOMEHA, TOMO- U TE€TEpOrEeHHBIE,
o0paTUMbIE U HEOOPAaTUMBIE), PACTBOP, AJIEKTPOIUTHI, HEIJIEKTPOJIUTHI,
JIEKTPOJIUTHYECKAs AUCCOLMALMS, CTENEHb AMCCOLUALMU, OKUCIUTEID,
BOCCTaHOBUTEIb, AJIEKTPOJIM3, CKOPOCTb XUMHUYECKOW  pEaKIuH,

XUMHUYCCKOC PaBHOB CCI/IG)

TCOpPUU W 3aKOHBI (TCOpI/Iﬂ XUMHUYECKOTO CTPOCHUA OPraHUuYCCKUX
BemectB A.M. BbytiepoBa, Teopusi 3J1EKTPOIUTUUECKON TUCCOLMALINH,
[lepnonnueckuii 3akon J[.M. MenpaeneeBa, 3aKOH COXpaHEHHUS MacCChl),
1.2 3aKOHOMEPHOCTH, CHUMBOJMYECKUN SA3BIK XMUMHH, MHUPOBO33PEHUYECKUE
3HaHUA, JICKAIIMC B OCHOBC IMOHUMAHUA NPUYUHHOCTH U CUCTCMHOCTHU
XUMHUUYCCKUX HBHCHHP'I, COBPEMCHHBIC IPCACTABJICHHUA O CTPOCHHUH

BEILIECTBA HA aTOMHOM, MOJIEKYJISIPHOM U HaJAMOJIEKYJIIPHOM YPOBHSX

13 npeaCTaBICHUA 0 MEXaHu3Max XUMHNYCCKUX peaKuHﬁ,

TCPMOANHAMHUYCCKUX u KHHETHYCCKUX 3aKOHOMECPHOCTIX ux




MMPOTCKaHUs, O XUMHUYCCKOM PaBHOBECHUU, NJUCIIECPCHBIX CUCTEMAX

1.4

(dakToOMOrnYecKue CBEACHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUU U
0e30MacHOM  HCIONB30BAHMHM  BaXXHEUIIUX  HEOPraHMYECKHX |
OPraHMYECKUX BEIIECTB B OBITY M MPAKTUUYECKOW JAESATEIbHOCTU

YCJIOBCKa

1.5

o0Iye Hay4YHbIe MPHUHIMIBI XUMUYECKOT0 MPOU3BOJCTBA (HAa TpHUMepe
MPOM3BOJICTBA CEPHOW KHCIIOTH, aMMHaKa, METaHoJa, IepepaboTKu

He(TH)

ChopMUpOBaHHOCTh YMEHUI BBISBIISATD:

2.1

XapaKTepHblE IIPU3HAKK M  B3aMMOCBS3b  W3Y4YEHHBIX IOHSATHH,
IIPUMEHATh COOTBETCTBYIOILME IIOHATHS IIPU OINUCAHUU CTPOCHUS U

CBOICTB HCOPraHUYCCKUX U OPTaHNYCCKUX BCUICCTB U UX HpCBpaH_IeHI/Iﬁ

2.2

B3aMMOCBSI3b XUMHUYECCKHX 3HAHUW C TOHATHSAMH W TPEACTABICHUSMU
IPYTUX MPEIMETOB /il 00iee OCO3HAHHOTO MOHMMAHUSA M OOBSICHEHHS

CYIIHOCTHU MaTCPUAJIbHOI'O CIUHCTBA MU pa

CdopmMupoBaHHOCTh YMEHHUSI UCIIOTB30BATh:

3.1

HAaUMEHOBAaHMUS XUMHUUYECKUX COCOUHEHUN MEXIYHApOAHOIO COH3a
TEOPETUYECKOW U MPUKIAJAHOW XMMHM M TpPUBHUAIbHBIE Ha3BaHUS
BEILIECTB, OTHOCSIUMXCA K M3YYEHHBIM KJjaccaM OpraHMYeCKUX U

HEOPraHUYECKUX COCTUHEHUI

32

XUMHYECKYI0 CHUMBOJIUKY JUJIsI COCTaBJCHHS (OPMYIN HEOPraHUYECKHUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIETHBIX) (POpMYJI OPraHUUYECKUX BEILIECTB

CdopmMupoBaHHOCTh YMEHHUSI KIaCCH(UITUPOBATH:

4.1

HCOPraHM4CcCKUC BCHICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBaHUuA H

KpUTCpHU I KJ'IaCCI/I(i)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHYCCKUX 00BEKTOB

4.2

OpPraHn4eCKuc BCIIECTBA, CAMOCTOATECIIBHO BBI6I/IpaTB OCHOBaHUA H

KpUTEpUH 115 KJIACCU(UKAIIMU U3YdaeMbIX XUMHUUECKHX OO BEKTOB

43

M0 Pa3JMYHBIM MpU3HAKaM (YHCIYy U COCTaBy pEarupyrolluxX BeIIeCTB,
TerioBoMy A3(G(EeKTy peakiuu, W3MEHEHHIO CTEleHEH OKUCIICHHS

AJIEMEHTOB, O0PATUMOCTH PEAKIIUH, YHJACTHIO KaTaan3aTopa)

ChopMUpPOBaHHOCTh YMEHHSI XapaKTEpU30BaTh JJIEKTPOHHOE CTPOCHHE
aToOMOB (B OCHOBHOM U BO30YXJIEHHOM COCTOSSHUHM) W HOHOB
XUMHYeCcKux saeMeHToB 1 — 4 nepuonos [lepuoanueckoit cucremsr J1.1.
MenpeneeBa 1 UX BaJCHTHBIC BOZMOXHOCTH, UCIONB3Ys TIOHIATHS §-, P-,

d-31eKTpOHHBIE OPOUTATIH, SHEPrETHUECKHUE YPOBHU




ChopMupoBaHHOCTb yMEHHSI OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMHU COEAMHEHUH 110

IIEpUOJaM U Tpynmnam

ChopMHUpOBaHHOCT YMEHHUSI COCTABIISITh YpPaBHEHUS XHUMHUYECKUX

peakiui U pacKpbIBaTh UX CYLUIHOCTH:

7.1

OKHCJIIMTCIBHO-BOCCTAHOBUTCIBbHBIX peaKm/Iﬁ IMOCPCACTBOM COCTABJICHHA

AJICKTPOHHOTO OajlaHca dTUX PEeaKIui

7.2

YpaBHCHUA peaKHI/Iﬁ PAa3IMYHBIX THUIIOB; IIOJIHBIC U COKpaHIéHHBIC
YpaBHCHUA peaKHHﬁ HMOHHOI'O 06MeHa, YUUTBIBAs yCJIIOBHs, IPU KOTOPBIX

OTH pCAKIMU UAYT OO0 KOHIIA

7.3

peakuuii TruapoaM3a, peakuui KomIuiekcooOpa3oBaHMs (Ha IpuUMepe

T APOKCOKOMIIJICKCOB IIMHKAa U aJ'IIOMI/IHI/IH)

CdopMupoBaHHOCTh YMEHUS MOATBEPKIATh:

8.1

Ha KOHKDETHBIX IIPUMEpax XapakTep 3aBUCUMOCTH peaKLHUOHHOU
CIIOCOOHOCTH OpPraHWYECKUX COEIMHEHMM OT KpaTHOCTH M THIA
KOBAJICHTHOM CBSI3U (G- U T-CBSA3M), B3AUMHOI'O BIMSHUS aTOMOB U TPYIIIT
aTOMOB B MOJIEKYJIaX, a TAKXKe OT 0COOEHHOCTEN peaau3alliy Pa3InuyHbIX

MEXaHU3MOB ITPOTEKAHUs peaKLUi

8.2

XapaKTCPHbIC XHMHYCCKHUC CBOMCTBA BCHICCTB COOTBCTCTBYIOIIMMU

OKCIICPUMCHTAMU U 3allUCAMHA ypaBHeHI/Iﬁ XUMHYCCKUX peaKuHﬁ

ChopMUpOBaHHOCTh YMEHHUS XapaKTEPH30BaTh COCTaB W BaKHEUIIIHE
CBOWCTBAa BEIIECTB, NPUHAJICKAIINX K ONPEACIEHHBIM KilaccaM |
rpynmnaM COeIuHEHUN (IPOCThie BEIIECTBA, OKCUIBI, THIPOKCUIBI, COJIH;
YTIEBOJOPO/IBI, IIPOCTHIC dUPBI, CIIUPTHI, PEHOBI, AJIbJICTH b, KETOHBI,
KapOOHOBBIE KHCIOTHI, CIIOKHBIE J(HPBI, KUPBI, YIIEBOAbI, AMUHBI,

AMUHOKHUCIIOTHI, OETTKH)

10

ChopMupOBaHHOCTb YMEHHMSI MPOBOAUTH Pacd€Tbl IO XHMHUYECKUM
dopMynaM UM ypaBHEHUSM XHMHUYECKUX PEAKIUH C HCIOJb30BAaHUEM

(U3NYECKUX BETUYHH:

10.1

Macchl (00bEMa, KOIMYecTBa BEIIECTBA) MPOAYKTA PEaKlUu, €CId OJHO
U3 UCXOIHBIX BEIIECTB JaHO B BUJE PACTBOPA C OMPEAesIEHHON MacCOBOU

JoJIel pacTBOPEHHOTO BEIIECTBA MUJIM JIAHO B N30BITKE (MMEET MPUMECH )

10.2

MacCOBOM MM 00bEMHOM JI0JIH, BBIXOA MTPOAYKTa PEaKIIUU

10.3

TenoBoro 3 dexTa peakuuii

10.4

00BEMHBIX OTHOIIICHUH ra30B

10.5

M0 HAXOXKICHUIO XUMHYECKOH (hOpMYITbI BElecTBa




11

Branenue cucrteMoil 3HaHMI O METOJAaX HAay4HOr'O MO3HAHUS SBJICHHUU
IIPUPOJIbL, UCIIOIb3YyEMbIX B €CTECTBEHHBIX HaAYKaX U YMEHHE IPUMEHATh
9TU 3HAHUS MPU HKCHEPUMEHTAIbHOM HCCIEJOBAHUM BEIECTB W JJIs
OOBSICHEHUSI XUMHYECKUX SIBJIICHHM, HMEIOIMX MECTO B MpPUPOJE,

HpaKTquCKOfI JCATCIIPHOCTH YCJIOBCKA U B HOBCG}IHCBHOﬁ KHU3HU

12

CchopmMupoBaHHOCTh YMEHHS TPUMEHSTH (HMCIIONB30BaTh) 3HAHHUS O
COCTaB€ W CBOWMCTBaX BEIIECTB I OKCIEPUMEHTAJIBHOW IPOBEPKU
TUTIOTE€3 OTHOCHTEIILHO 3aKOHOMEPHOCTEH TMPOTEKAHHMS XUMHUYECKUX
peakiuii W TPOTHO3UPOBAHUS BO3MOXKHOCTEH WX OCYIIECTBICHHUS;
CHCTEMHBIC XUMUYECKHUE 3HAHUS I OOBSCHEHUS W TPOTHO3UPOBAHMS
SIBJICHUW, WMEIONIMX €CTCCTBEHHOHAYYHYIO TPHPONLY; JUIS TPHHSITHS

I'paMOTHBIX pemeHm”I np06neM B CUTyallusX, CBA3aHHbIX C XUMHEH

13

ChopMHPOBaHHOCTh YMEHHS TUIAHUPOBATh W NPOBOAUTH XUMHUECKHIA
IKCIIEPUMEHT (MOJydYeHHEe M HW3yYEHUE CBOWMCTB HEOPraHMYECKUX W
OpPraHMYECKMX BEIIECTB, KaYeCTBEHHBIC pEAKIMHU YIJIEBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHCJIOPOACOICPKAIINX OPraHUYECKHX BEIIECTB,
peleHue IKCMEPHUMEHTAIBHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHMYECKUX M OPraHMYECKUX BEHIECTB) C COOJIIOJAEHHEM IPaBHII
Oe3omacHoro  oOpaimieHuss ¢  BeIleCTBAMH U JJaOOPaTOPHBIM
o0opynoBanuem; (GopMyIUpOBaThH IETH UCCIEIOBAHUS; MIPEACTABIATH B
pa3MM4HON (opMe pe3yNbTaThl JKCIIEPUMEHTAa, AaHaJM3HpPOBATH U

OLCHHUBATH UX JOCTOBECPHOCTH

14

ChopMupoBaHHOCTh YMEHHSI OCYIIECTBIISATH IIeNICHANPABICHHBINA IMOMCK
XUMHUYECKOH WH(OPMAIMK B pa3IMYHBIX UCTOYHUKAX (HaydyHas U y4eOHO-
Hay4JHas JIUTepaTypa, CpeACTBa MacCOBOM MH(popMmaluu, cetb UHTEepHET 1
JIpyTHE), KPUTHUYECKA AaHAIM3UPOBATH XHMHUYECKYIO HH(GOPMAIIHUIO,
nepepabaTbiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUU C TIOCTAaBJICHHOMN

y4eOHOM 3a1aueit

15

CchopmMupoBaHHOCTH ~YMEHHS MPOTHO3UPOBATh, AHAJIM3UPOBATH U
OLIEHMBaTh MH(MOPMAIMIO C TO3ULUN DSKOJIOTHYECKOH 0e30macHOCTH
MOCJEACTBUI OBITOBOM M TPOHM3BOJICTBEHHOH JESITENbHOCTH YelOBEKa,
CBSI3aHHOW C TepepabdoTKON BemecTB; C(HOPMUPOBAHHOCTH yMEHUI
OCO3HAaBaTh  OMACHOCTh  BO3ACHCTBUS HA  KHUBBIE  OPraHU3MBI
OTpeNeNnEHHBIX BEIIECTB, IOHMMAs CMBICI T[IOKa3aTels MpeaelbHON
JOMYCTUMOM KOHLIEHTPALlMM, ¥ TOSCHATh HAa MpPUMEpax CHOCOOBI
YMEHBIICHUS U MPEAOTBPAIICHHS MX BPEAHOT'O BO3/ICHCTBUS HA OPTaHU3M

YCJIOBCKa




IHNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA ETID
O XM

Kon

IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA

TeopeTqucm/Ie OCHOBbI XMUMHU

1.1

Ctpoenue BemiectBa. CoBpeMeHHasi MOJeNIb CTPOEHMs aToma. PacrpeneneHue
AIIEKTPOHOB IO DJHEPreTUYecKuM ypoBHsAM. Kiaccuduramuss XUMHUYECKHX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS YHEPTeTHUECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHToB). OCHOBHOE M BO30YXKIEHHOE COCTOSIHUS aTOMOB. JDJEKTPOHHAs

KOH(UTrypauus aroMa. BageHTHbIE 271€KTPOHBI

1.2

[lepuonnueckas cucreMa xumudeckux sinemeHtoB J[.MI. MenpgeneeBa.
@usnuecknit cmbicn Ilepuonnueckoro 3axona .M. Menneneesa. IIpuunnsl n
3aKOHOMEpPHOCTH H3MEHEHHUS CBOWMCTB DJJIEMEHTOB M HUX COCAUHEHHH IO
nepyoAaM MW rpynmnamM. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB IPOCTHIX

BEIICCTB, BOAOPOAHBIX COGHHHGHHﬁ, BBICHINX OKCUIAOB U THAPOKCHUIOB

1.3

BanenTHOCTS. 9J'IeI(TpOOTpI/II_IaTeJ'IbHOCTB. CreneHb OKUCIICHUS

1.4

Bunbl xumuueckoil cBsizu (KOBaJIEHTHAsl, HIOHHAs, METAJJIMUYECKasi, BOAOPOAHAs)
1 MEXaHU3MbI €€ 00pa3oBaHuss. MeXMOJICKYJIIpHbIE B3auMoJielicTBHs. Bemecrsa
MOJIEKYJIIPHOTO W HEMOJIEKYJIIPHOTO CTpOEHHsS. THIbl KPUCTAIIMYECKUX

pemérok. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTANINYECKON PEIIETKU

1.5

XuMu4ueckas peakuusi. Knaccuduxanus XUMHYECKHX peakuuii B

HEOPraHUYECKOW U OPraHMYECKOW XUMUH. 3aKOH COXPAHEHUSI MACChI BEII[ECTB

1.6

CKOpoCTh peakinu, € 3aBUCUMOCTh OT Pa3lIUYHBIX (PaKTOpPOB

1.7

TennoBeie 3G HEKTH XUMUUECKUX peakiuid. TepMOXUMHUECKUEe YpaBHEHUS

1.8

OOpatumble peakiuu. XuMHUUYecKoe paBHOBecue. DakTOpbl, BIMSIONIME Ha

cocTosiHne xummuaeckoro pasHosecus. [Ipunnun Jle [latense

1.9

BHCKTpOHI/ITI/I‘ICCKaH Jucconuanms. CunbHble U cliaOble QJICKTPOJIUTHI. Cpez[a
BOJIHBIX PaCTBOPOB BCHICCTB: KHCIIAA, HeﬁTpaJ'IBHaH, meja0o4yHasi. CreneHp

nucconuanuy. Peaknuu noHHOro ooMeHa

1.10

Iunpomus cosneli. MonHoe nmpousBenenue Boabl. Bomopoausiii mokaszatenb (pH)

pacTBOpa

1.11

Crioco0Ob! BbIpa)KeHHUsI KOHIIEHTPAIlMM pacTBOPOB: MaccoBast A0Jsl paCTBOPEHHOTO
BEIICCTBA, MOJIApHas KOHI CHTpAalus. HaCI)IIIICHHI)IC u HCHACBIIIICHHBIC

pacTBOPBI, PaCTBOPUMOCTH. KpucTtammoruapaTsl

1.12

OKHCIUTEIFHO-BOCCTAHOBUTEILHBIC pEaKknuu. IToBeneHue BemieCcTB B cpeaax ¢

pa3HbIM 3HaueHueM pH. MeTozbl anekTpoHHOro OanaHca




1.13

DJIEKTPOJIU3 paCTBOPOB U PACIIIABOB COJIEH

OCHOBBI HEOPraHMUECKOH XUMHUHU

2.1

Knaccudukanus Heoprannyeckux coeiuHeHuil. HoMeHkiiaTypa HeopraHnyeckux

BEIIECTB

2.2

XUMHUYECKHE CBOMCTBA BaKHEHINIMX METAJUIOB (HATPUM, KalWid, KaJbIUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JK€JIe30, MeIb) U UX coenuHeHuidt. OOmue

CIIOCOOBI IMOJIYUYCHUA METAIIOB

23

XUMHUYECKHE CBOMCTBA Ba)XHEHIIMX HEMETAUIOB (TaJIOT€HOB, CEpbl, a30Ta,
docdopa, yrmepoma W KpeMHHs) U UX  COCNUHEHWH  (OKCHIOB,

KHUCIOPOACOAEPKALIUX KUCITIOT, BOJOPOIHBIX COCTUHEHHI)

24

I'enernueckas CBSI3b HEOPraHNMYCCKUX BCIICCTB, MPUHAMIC)KAIIUX K Pa3JIMIHbIM

Kj1accaM

25

###Par#H# I nenTnukanus HeopraHMYeCKUX coenuHenni. KauecTBeHHbIC

pCakliii Ha HCOPraHN4ICCKHUEC BCIICCTBA U MOHBI

OCHOBBI OpFaHI/I‘leCKOI\/'I XHUMHH

3.1

OCHOBHBIE TIOJOXKEHUS TEOPUU XUMHUYECKOTO CTPOCHHMS OPraHMYeCKHX
coenuHeHuid A.M. bytiepoBa. YriaepoaHblid CKEJIET OPraHUuYECKOW MOJIEKYJIBL.
KpaTtHOoCTh XMMHMUYECKOW CBSI3H. S- M P-CBSI3U. Sp3-, sp2-, sp-rTUOpUAHU3AIUN
opOuTanell aToMOB yriepoia. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHust MoneKkyi. ['omonoru. 'omonornueckuit psa. 3omepus u u3omepsl

32

[Tonatue o  QynkunoHampHOM  rpynme. OpueHTanMoOHHBIE 3 EKTHI

3aMeCTUTEJIEN

33

IIpencraBnenne o knaccuukanuu opraHmdeckux BemiecTB. HomeHnknaTypa
OpPraHWYecKUX COEIMHEHUH (cucreMaThdeckas) W TpHUBUAIbHbIE Ha3BaHUS

BaKHEUIIIMX Hpe}ICTaBI/ITeHCﬁ KJIaCCOB OPraHN4YCCKUX BCIICCTB

34

CBoOOMHOpaIUKATBHBIA M HWOHHBIA MeXaHu3Mbl peakuuu. [loHsarue o

Hykseoduie u anekrpoduiie. IlpaBuno Mapkosuukosa. [IpaBuo 3aiinesa

3.5

Ankanbl. XUMUYECKHE CBOMCTBA aJKaHOB: T'aJlOT€HUPOBAHUE, AETUIAPUPOBAHHE,
TEPMUYECKOE PpaA3NIOKEHUE, KPEKUHT, u3oMepus3anusi, ropeuue. llomyudenue
ankaHoB. lluknoankanel. Crneunduka CBONCTB NHUKIOATKAHOB C MallbiM

pa3mMepoM LMKJIA. Peakiuy npucoeAMHEH s U PaANKAJIbHOI O 3aMENICHUS

3.6

AJikenbl. XMMHUYECKHE CBOMCTBA: PEAKIMH MPUCOEAUMHEHUs (rajoreHupOoBaHUE,
TUAPUPOBAHUE, TUIPOrajiOr€HUPOBAHUE, TUIpaTals), TOPEHUs, OKUCIEHUS U
nonuMepusanuu. IIpoMbinuieHHble W 1a00paTOpHbIE  CHOCOOBI  MOJTYyYEHUS

AJIKCHOB

3.7

Ankaguenbl. XWMHYECKHE CBOWCTBA aJIKQJUEHOB: PEAKIMU TPUCOSTUHECHHU s

(runpupoBaHue, TaJIOr€HHUPOBAaHME), TOPEHHS M moinuMmepusanuu. Ilomyuenue




AJIKaJUCHOB

3.8

AnkuHbl. XMMUYECKHE CBOMCTBA: peaklUu MPUCOEANHEHUs (rajJoreHupoBaHuUE,
TUAPUPOBAHUE, TUApATAIUs, THAPOTraJOr€HUPOBAHUE) KaK CHOCO0 MOJIy4deHHUs
MOJIMMEPOB U JIPYTrUX NOJIE3HBIX NMPOAYKTOB. Peakumu 3amemienus. ['opeHue
allETUJICHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O TUIAMEHH ISl CBapKU U PE3KHU

MCTAaJJIOB. HpI/IMeHeHI/Ie alfCTHUJICHA

39

Apenbl. XuUMHYECKHE CBOIHCTBa OeH305a: peakmuu  BIEKTPOPUIBHOIO
3aMEIEHNs, MPUCOECANHEHMs (THUAPUPOBAaHUE, TajoreHupoBaHue). Peakuus
ropeHus. OCOOEHHOCTM XHMMHUYECKHX CBOMCTB Toiyosa.llonyuenne OeH3oma.
OcoOeHHOCTH XHMHYECKMX CBOMCTB cTupoina. IlommMepuszamust cTupoia.

Crioco0Os!I osTyyeHus ¥ MPUMEHEHHE apOMaTHUYECKUX YTII€BOA0POI0B

3.10

Crnuprtel.  IlpenenbHble  OAHOATOMHBIE CHUPTHL. XHUMHUYECKHE  CBOMCTBA:
B3aMMOJIEWCTBUE C  HATPUEM Kak CIoco0  YCTAHOBJIEHUS  HaJIW4Ms
THJPOKCOIPYIIBI, C  TaJlOr€HOBOJOPOJAaMHM  KaK  CIOCO0  MOIy4YeHHUs
pacTBOPHUTEIICH, BHYTPH- U MEKMOJIEKYJIsIpHas Aeruaparanus. Peakuus ropenus.
[TonydyeHune »sTaHONa: peakuuss OpOXKEHUs TJIOKO3bl, THApATalUs ATUJICHA.
OTUJIEHITIMKONIb U TJMIEPUH KaK MPENCTABUTENN IMPEAEIbHBIX MHOIOATOMHBIX

CIIMPTOB

3.11

@enon. Xumuuyeckue cBoicTBa (eHona (peakuuu € HaTPUEM, THAPOKCHUIOM

Hatpusi, Opomom). [Tonyuenue denona

3.12

Anbneruapl. XUMHUYECKME CBOWCTBA MPEAENIbHBIX allbJETU0B: THMIPUPOBAHUE;
KAueCTBEHHbIE pEaKlIMM Ha KapOOHWIIBHYIO Trpymnimy (peakuus «cepeOpsHOro
3epkana», Bzaumosenicteue ¢ ruapokcunom meau (II). Ilomyyenune npenenbHBIX
aNpJIETUIOB: OKUCJICHHWE CIHPTOB, THApaTalus aleTuiieHa. AIIeTOH Kak

MpEACTAaBUTEIb KETOHOB. OcobOenHoCTH PCaKIU OKUCIICHUS al[CTOHA

3.13

Kap6oHnoBbie KHUCIOTHI. XUMHUYECKHE CBONCTBA MPEACIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUUYECKUX CBOWCTB MYPAaBbHHOWU KUCIIOTHI.
[TonyyeHne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJICHHUE
aJIKaHOB, AJIKEHOB, IEPBUYHBIX CIUPTOB, ajbJAErHJI0B. Bbicune mpeneabHble U

HCIIPCACIIbHBIC Kap6OHOBBIC KHCJIOTHI

3.14

Cnoxuble »>¢upbl u kupbl. CrnocoObl NOIy4EHHsS] CIOXKHBIX 3(UPOB.
ObpatumocTs peakuuu sTepupukanuu. IlpumeHeHue CI0XKHBIX 3(UPOB B
NUIIEeBONM U map(roMepHOM NPOMBINIIEHHOCTH. JKHpBl Kak CJIOXKHBIE 3(QUPHI
IJIMIEPUHA M BBICIIMX KapOOHOBBIX KHUCJIOT. XUMHUYECKHE CBOMCTBA JKUPOB:
THJIpUpOBaHME, OKHCIeHHE. ['MAponu3, WM OMBUIEHHE, XKMPOB KaK CHOCO0
MPOMBIIIJICHHOTO TOJIy4€HHsI COJel BBICHIMX KapOOHOBBIX KHCJIOT. MBUIA Kak

COJIM BBICHINX Kap60HOBBIX KHCJIOT

3.15

XUMHUYECKHE CBOWCTBA IUIFOKO3BI: PEAKIMM C Y4acTHEM CHUPTOBBIX H




albJICTUTHON TPYII M MOJIOUHOKHCIOe OpoxeHue. [IpuMeHeHue TIiroKo3bl, €€
3HA4YEeHUE B )KU3HEICATEILHOCTH OpranusmMa. J/lucaxapuabl: caxaposa, MajbTo3a.
BoccranaBiuBarone ¥ HEBOCCTAHABIMBAIOIIME Jaucaxapuisl. ['maponus
qucaxapunoB. Ilomcaxapuabl: kpaxmai, rimkoreH. CTpoeHHE MaKpOMOJEKYI
Kpaxmajla, TJIMKOTeHa M Le/lIrono3pl. (Pu3nudeckue CBOMCTBa Kpaxmalia U
LE/UTION03bl.  XMMHUYECKHE CBOMCTBA Kpaxmaya: THJIpOJH3, KauyeCTBEHHas
pcaknusa C HOIAOM. XuUMHUYecKue CBOHCTBa LEJUIFOJIO3bI: THUAPOJIN3, MOJTYYCHUC
a¢upoB 1menmono3bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

aleTaTHBINA MIEITK)

3.16

AMHUHBI. AMUHBI KaK OPraHNn4YCcCKUC OCHOBAHMA: PCAKIIUH C BOﬂOﬁ, KHCJIOTaMU,
pcakuusa TOPCHHA. AHUIIMH Kak MNpCACTABUTCIIb aAPOMATHYCCKUX AMHHOB.
XUMHUYECKHE CBOMCTBA aHUIIMHA: BSaHMOHCﬁCTBHe C KHCJIIOTaMHu, 6pOMHOI>’I
BOIIOI\/'I, OKHUCJICHUC. HOJ’IY‘IGHI/IG AMHWHOB  QJIKMJIMPOBAHUCM aMMHUaKa U

BOCCTAHOBJICHUEM HUTPOIPOU3BOJHBIX YIJICBOOAOPOJOB

3.17

AMHMHOKHCIIOTBI M O€nKd. AMHHOKHCIOTHI Kak aMQOTEepHBbIE OpraHUYecKHe
coenuHeHus. OCHOBHbIE aMHUHOKHUCIOTHI, OOpasymoomue Oenku. XUMHYeCKue
CBOHCTBa OENKOB: THAPOIM3, JCHATypalus, KAUYeCTBEHHbIE (I[BETHBIC) pEaKIHH

Ha OeJIKu

3.18

CrpoeHue U CTPYKTypa HOJHUMEPOB. 3aBUCUMOCTb CBOWMCTB MOJUMEPOB OT
cTpoeHuss Momnekyid. OCHOBHBIE CHOCOOBI TOJYYEHHs] BBICOKOMOJIEKYIISIPHBIX
COCIMHEHMI: PeaKIHH MOJMMEpHU3aNi U ToJuKoHJeHcannu. Knaccupukanus

BOJIOKOH

3.19

###Par### 1 nenTruKaus OpraHnyecKnX coequHeHui. Pemenne

OKCIICPUMCHTAJIbHBIX 3aa4 Ha paCllO3HABAHUEC OPraHNYCCKUX BCIICCTB

3.20

I'eneTnueckast cBSI3b MCXKAY KJIaCCaMU OPraHNuYCCKUX COC}II/IHGHI/Iﬁ

XUMHUS U )KUA3HD

4.1

Xumusi B TOBCeIHEBHOM >ku3HHU. [IpaBuma Oe3zomacHOil pabOThI C €IKUMHU,

ropro4uMHU U TOKCUYHBIMU BEIICCTBAMU, CPCACTBAMUA OLITOBOM XMMHU

4.2

XuMus 1 310poBhe. XUMUS B MEUIIMHE. XUMUS U CEIbCKOE XO03SIMCTBO. XUMHS B
MIPOMBIIIJICHHOCTH. XUMHUS M JHEPreTHKa: MPUPOIHBIA W IMMONMYTHBIH He(TIHOM
rasbl, KX COCTaB M ucnoib3oBanue. CoctaB Heptu u e€ mepepaboTka (MPUPOTHBIC

WMCTOYHUKH YTJIEBOIOPOIOB)

4.3

XuMUS ¥ JKOJOTrusA. XHMHUUYECKOE 3arpsi3BHEHUE OKpYXKarollehd cpeiabl U €ro
nocnenctBus. Oxpana ruapocdepsl, mouBbl, aTMochepsl, Gropbl u GayHbl OT
XUMHUYECKOTo 3arpsisHeHus. [IpoOiema OTXOMOB W TMOOOYHBIX MPOMYKTOB.

AJIBTepHaTI/IBHBIe HCTOYHUKHU SHCPIruu

4.4

O6H_II/IC NpEeACTAaBICHUA O INPOMBIIIIICHHBIX criocobax MOJIYYCHUA XUMHUYCCKUX




BEIIECTB (Ha MpUMEpe MPOU3BOACTBA aMMHaKa, CEpHOM KUCIOTHI). UEpHas u
uBetHass ~ Metayutyprus.  CTeKIo0O M CHJIMKAaTHAasE  IPOMBIILUIEHHOCTb.

IIpombinuieHHass ~ opranuueckas  xuMus.  CpIpp€ I8 OpraHU4ECKOU

MIPOMBITIIVICHHOCTH
5 #H##Par### Tunbl pacu€THBIX 3a7a4
###Par###Pacu€Tel Macchl BellecTBa WM 00bEMa ra30B MO U3BECTHOMY
5.1 KOJIMYECTBY BEIECTBA, MAaCcCe HJIM 0O0BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEIIIECTB
5.2 ###Par##H##PacuéTsl TemoBoro 3¢dexTa peakunu
5.3 ###Par##H##PacuéTsl 00bEMHBIX OTHOLIEHHUH ra30B MPU XUMUYECKUX PEaKLUIX
54 ###Par#H#Pacuétel Maccel (00bEMa, KOJTMUECTBA BEIIECTBA) MIPOAYKTOB
. peaKIru, ecaIu OJJHO U3 BEIECTB JaHO B M30BITKE (MMEET MPUMECH )
55 ###Par#H##PacuéTbl MaccoBOW UM OOBEMHOM 1OIM BBIXO/A MPOAYKTA PEaKIIUU
' OT TEOPETUYECKH BO3MOXKHOTO
###Par###PacuéTel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH,
5.6 €CJIM O/IHO U3 BEIIECTB JIaHO B BUJIE pacTBOPA C ONpeaeIEHHOW MacCOBOM A0l
pacTBOPEHHOTO BEIIECTBA
57 ###Par###Pacu€Thl C NCMOJIL30BAHUEM MTOHATHI «MacCOBasi 10JIsDY, «KMOJISIpHAs
' KOHLEHTPALUS», «PACTBOPUMOCTD)»
###Par#H#HaxoxieHne MOJEKYIISIPHON (hOPMYJTBI OPraHNYECKOT 0 BEIIECTBA O
5.8 €ro MIOTHOCTH M MaCCOBBIM JIOJISIM JIEMEHTOB, BXO/ISAIIUX B €r0 COCTaB, UJIH 110

MIPOAYKTaM CrOpaHUs




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET






