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HOACHUTEJIbHAS 3AIINCKA

Paboyas mporpamMMa mo XMMHHM Ha YPOBHE CPEIHEro 00IIero oopazoBaHus
pazpaboraHa Ha OoCHOBe deaepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O06
oOpazoBannu B Poccuiickoii deaepanmuy, TpeOOBaHUH K pe3ysibTaraM OCBOCHHS
benepanbHoi oOpa3oBarenbHOI MPOrpamMMbl CpEHETO o0mero
oopazoBanus(DOIT COO), npeacrapiaeHHbIX B DeaepaabHOM TOCYIaPCTBEHHOM
oOpazoBarenbHoM ctangapre COO, ¢ yuérom Konuennuu mnpenoaaBaHus
y4eOHOro mpeaMera «XuMHs» B 00pa3oBaTeNIbHBIX OpraHu3anmsx PoccuiicKoi
denepauny, peanM3yOMMX OCHOBHBIE 00pa30BaTENIbHbIE MPOrPaMMBbL, H
OCHOBHBIX TOJIOKeHUH «CTparerum pa3BuTUs BOCIHUTAHMS B Poccuiickoi
Oenepaunn Ha nepuoa a0 2025 roxa» (Pacnopstxenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XuMUsT Ha YPOBHE YMIIYONEHHOTO M3YUYEHHMS 3aHMMACT BAXKHOE MECTO B
CUCTEME €CTECTBCHHO-HAy4YHOro oOpasoBanus ywammxcs 10-11 kmaccos.
HM3yueHne mnpeaMmera, peam3yeMoe B YCIOBHAX U PepeHIMPOBAHHOIO,
npounbHOro 0oO0ydYeHuWs, MNPU3BAHO 00ecneunTh OO0mEOOPA30OBATENBHYIO |
OOLIEKYJBTYPHYIO) TOJrOTOBKY BBIMYCKHUKOB IOKOJIBI, HEOOXOAMMYIO  JUIs
ajanTanuu uX K OBICTPO MEHSIOMMCS YCIIOBUSIM JKU3HH B COLMYME,  TAKXKE AJIs
OPOAOKEHUS OOYyYEHMs B OpPraHu3auusx MpoQecCHOHAIBHOIO 00pa30BaHUs, B
KOTOPBIX XUMUSL SIBIISIETCS OJJHON W3 MPUOPUTETHBIX JUCLIAIIIIUH.

B nporpamme mno XuMUM Ha3HAYCHHE MpeaMeTa «XUMHs» MOJIy4acT
NOoAPOOHYKD  MHTEPHPETAlMIO B COOTBETCTBMM C  OCHOBOIMOJArarIAMHA
nosiokeHusiMu GI'OC COO o B3auMOOOYCIOBIICHHOCTH WEJEH, COACpKaHUS,
pE3yAbTaTOB OOY4YEeHHMs] M TPeOOBAHWH K YPOBHIO TMOATOTOBKHM BBITYCKHUKOB.
CBHIETENBCTBOM TOMY SIBJISIFOTCSl CJECAYIOLIME BBIMOIHIEMBIE MPOTPAMMON 10
XUMHH QPyHKIHN:

o WH(OPMALMOHHO-METOIMYECKAs, peanu3anuss KOTOpoH o0ecneunBacT
NOJyYEHUE TPEICTABICHHUS O ULENIX, COACP)KaHWMM, OOWIEH cTpareruu
00y4YeHUs, BOCIIMTAHUS U PA3BUTHs O0YUAOIIMXCS CPEACTBAMH MPEAMETA,
M3y4acMOro B paMKaX KOHKPETHOrO poduis;

e OPraHM3aLMOHHO-ILUIAHUPYIOLIAs, KOTOpast npeyCcMaTpuBacT
ONPEACTICHUE. TPUHIUIOB CTPYKTYPUPOBAHHUS M MOCIEAOBATEIBHOCTH
U3yYCHUs Y4YeOHOTO MarepHasa, KOJIMYECTBEHHBIX M KAUYECTBEHHBIX €rO
XapaKTEPUCTHK, MOAXOA0B K (POPMUPOBAHUIO COJNEP)KATEIBHON OCHOBBI
KOHTPOJII M OLEHKM OOpa30BaTENIbHBIX JOCTHMKEHHI OOyYarommxcs B
paMKax WTOTOBOM arrectauuu B (OpPME E€OUHOTO TOCYAAPCTBEHHOTO
AK3aMEHA 10 XUMUH.

[Tporpamma i yrinyOnEHHOrO U3yUYECHUs XUMHUH:



e YCTAHABIIMBACT WHBAPMAHTHOE MPEAMETHOE COJEP)KAHUE, 00SA3aTEIBHOE
JUIS W3YYEHWS] B paMKax OTHCNBbHBIX MNPOQUICH, NpPeaycMaTpuBacT
pacrpeneneHue W CTPYKTYPUPOBAHHME €ro MO KjIaccaM, OCHOBHBIM
COJIEPKATENIBHBIM JIMHUSM/pa3aciiaM Kypca,

e JAET MPUMEPHOE PACHPEACIICHUE YUYEOHOrO BPEMEHH, PEKOMEHyEMOIO
JUTS U3YYCHHS OTACTbHBIX TEM;

e TMpemIaracT MNPUMEPHYI MOCJIEI0BATENBHOCTh W3YYCHUS Y4EOHOrO
Marepuana ¢ y4€TOM JIOTHKH MOCTPOEHMS KypCa, BHYTPUNPEAMETHBIX W
MEKITPEAMETHBIX CBA3EH

e JAET METOAMYECKYIO MHTEPIPETALMIO LENEH U 3a1a4 U3YUCHHS MTPEAMETA
Ha YIIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpenHero o0uiero 00pa3oBaHMs, COACPKATEIBHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJbTATOB OCBOCHUST OCHOBHOW 00pa30BaTENbHOM
POrpaMMBbI CPEIAHETO o0uero oOpazoBaHus (JINYHOCTHBIX,
METANPEAMETHBIX, MPEAMETHBIX), a4 TAKXKE C YYETOM OCHOBHBIX BHOB
y4eOHO-MTO3HABATENBHBIX ~ ACHCTBHI  0OydYaromerocs MO0  OCBOCHHUIO
COJIEPKaHUs TPEIMETA.

[To BceM Ha3BaHHBIM MO3WLMSAM B MPOTpaMMeE MO XUMHH MPEAyCMOTPEHA
NPEEMCTBEHHOCTh C OOYYEHMEM XWUMUM Ha YPOBHE OCHOBHOIO OOWLIETO
oOpa3zoBaHus. 3a MpeaenaMu YCTAaHOBJICHHOH MporpaMmMoil 1o  XUMHH
00s13aTeNbHON (MHBAPUAHTHOM) COCTaBIISIOIIEH COAEp)KaHUs YYeOHOro mpeamera
«XAMHS» OCTAéTCs BO3MOXKHOCTH BBIOOpPA €ro BapUATUBHON COCTABIISIOLICH,
KOTOpasi JOJKHA OMPENCHAThCS B COOTBETCTBHM C HAMPABICHHEM KOHKPETHOTO
npouns o0ydueHusl.

B coorBerctBHM ¢ KOHUENTyalbHbIMM MnonokeHusmu OI'OC COO o
HA3HAYCHUHA NOPEIMETOB 0a30BOr0 W yriayOJEHHOrO YPOBHEH B CHUCTEME
muphepeHIMpoBaHHOTO OOYUYCHUSI HA YPOBHE CPEAHEro o00Iero oOpa3oBaHUs
XUMHMS HA YPOBHE YIIIyONEHHONO W3YYCHHs HANPABICH HA Peau3alyro
OPEEMCTBEHHOCTH € MOCIECAYIOIIAM  3TAlOM  MOJIYYCHHS  XHUMHYECKOTO
oOpa3oBaHMs B paMKaxX W3YYEHHs CHCLHUATIBHBIX E€CTECTBCHHO-HAYYHBIX U
XUMHYECKHAX JUCUMIUIAH B By3aX W OPraHU3alMsaX CPEIHErO MPOPECCHOHATBHOIO
oOpazoBanus. B 3TOH CBs3M WM3y4YeHHE NpeaMeTa «XUMUS» OPHUECHTUPOBAHO
OPEUMYIICCTBEHHO HAa pacllMpeHue W YIIIyONeHWE TEOPETUYECKOW U
MPAKTUYECKON MOATOTOBKUA OOYYAIOIIMXCS, BEIOPABIINX OMPEACIEHHBIA MPOo(UIb
00y4YeHus1, B TOM YHUCIIE C IEPCIIEKTHBON MOCIEAYOUIETO TOMYYEHUS XUMAYECKOTO
oOpa3oBaHus B OpraHu3anusx npodeccuonanbHoro oopasopanus. Hapsay ¢ atum,
B cBete TpedoBanuit ®I'OC COO K mnnaHUpyeMbIM PE3yibTaraM OCBOCHUS
(dbenepanbHOil  00pa30BaTEILHON MPOTPaMMBbl  CPEAHEr0 00IIEero 00pa3oBaHUs
U3YUYCHUE TMpeAMETa «XUMUS» OPUEHTHPOBAHO TAKXKE HA PEUICHHE 3aaad



BOCIIUTAHHS W COLMAIBHOIO PA3BUTHs O0ydarommxcs, Ha (GOpMHPOBAHUE Yy HHMX
OOLICHHTEINIEKTYAIBHBIX YMEHUH, YMEHHNA palMOHATM3alMu y4eOHOro Tpyaa |
O00OOIIEHHBIX  CMOCOOOB  JAESATEIBHOCTH, WMEIOUIMX — MEKIUCUUTIITMHAPHBIM,
HAANPEIMETHBIN XapaKTep.

CocTaB/IOIMMMA TTPEAMETA « XUMHUS» HA YPOBHE YIrIyOJIEHHOTO M3y4YCHUs
ABIIAOTCA  YyOUIyONnEHHBIE Kypcbl — «OpraHmueckas xumus» W «OOmas u
HEOpraHuyeckas Xxumus». [Ipu onpeaeneHny noaxon0B K 0T00py U CTPYKTYPHOMA
OpPraHM3alliKA COACPKAHMUS STUX KYPCOB B MPOrpaMMme MO XHWMHU 32 OCHOBY
npuHAThl nonoxkeHuss ®I'OC COO o pazmuumsx 0a30BOro M yriayOJIEHHOTO
YPOBHEN U3YUECHUS NIPEIMETA.

OcHoBy coaepxkaHust KypcoB «Opranudeckas xumusy u «OOwmas u
HEOPraHWYECKass XUMUSD)» COCTABISET COBOKYNHOCTh NPEAMETHBIX 3HAHUN U
YMEHHHA, OTHOCAIMXCA K 0a30BOMY YPOBHIO M3YYCHHs MPEAMETA. ITa CHCTEMA
3HAHWHA TOJy4aeT OMPEACTEHHOE TEOPETHUECKOE JOMOTHEHHWE, MO3BOJISIOLICE
OCO3HAHHO OCBOMTH  CYIIECTBEHHO OOnblmiA  00BEM  (PAKTOJIOTHUYECKOTO
marepuana. Tak, Ha yriayOJnEHHOM YPOBHE W3YyYCHHs NpeaMmera o0ecrnedeHa
BO3MOKHOCTb 3HAQUMTEJIBHOTO YBEIMYEHUs O0BbEMA 3HAHUH O XUMHUYECKHX
AJIEMEHTAaX W CBOMCTBAX MX COCAMHECHHMI HA OCHOBE PACIIMPEHMS W YLIIyOJCHUs
NPEJICTABICHANA O CTPOEHUM BELIECTBA, XMMHYECKOH CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAHUST PEAKLIMIA, PACCMATPUBAEMBIX C TOUYKH 3PEHHSI XUMUYECCKOW KHUHETUKA
U TEPMOAMHAMUKHU. M3ydeHHe MNEepUOIMUYECKOro 3akoHa W [llepuoanyeckoi
CUCTEMBl  XHMHYECKMX  DJJIEMEHTOB  0a3upyercss  HA  COBPEMEHHBIX
KBAaHTOBOMEXAHWYECKUX MPEACTABICHUSAX O CTPOCHUM aTOMA. XUMHYECKas CBS3b
OOBSCHSIETCS ¢ TOUKHM 3PCHUSI SJHEPTETUUECKUX U3MEHEHUI Npu €€ 00pa3oBaHUK U
Pa3pYLICHUHU, A TAKXKE C TOUKW 3PCHHSI MEXAHU3MOB €€ oOpazoBanus. M3yueHue
TUNOB  pEeaKkuuid  JOMOJHsETCs  (POPMUPOBAHMEM  MpPEACTaBIeHW 00
ANEKTPOXUMUYECKUX MPOLECCAX U HJIEKTPOIN3E PACIUIABOB H PACTBOPOB BEIICCTB.
B kypce opraHmyeckoii XMMHM MPU PACCMOTPEHHH PEAKIHMOHHON CIIOCOOHOCTH
COCIMHEHM yaenseTcss 0co00e BHUMAHUE BOMpocaM 00 AJIEKTPOHHBIX 3 (PeKTax,
0 B3aIMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MAaX PEAKLIMIA.

Oco0oe 3HayeHWE UMMEET TO, YTO HA COACPXKAHME KypPCOB XWUMHUHU
yrayOJIEHHOTO YPOBHS M3YUYCHMS! JJISl KJIACCOB OMPEACAEHHOTO MPOodus (TTaBHBIM
oOpazoM Ha WX CTPYKTYpy MW XapakTep JONOJHCHHM K oOwEeld cucreme
NPEIMETHBIX 3HAHWI) OKA3bIBAKOT BIMSHUE CMEXHBIC PEAMETHL. TaK, HampuMep,
B COJICpKaHUM MPEAMETA JIJIsl KJIACCOB XUMUKO-(PU3nyeckoro npoduiis 00ab110€
3HaueHUe OyIyT MMETH 3JEMEHTHl YU4eOHOro Marepuaia no oduieid xumun. [Ipm
W3YYCHUU MPEAMETa B JAHHOM CIIy4yae akKLIEeHT OyJeT caenaH Ha OOUIHOCTh
METOJI0B MO3HAHUS, OOIIHOCTh 3AKOHOB U TEOPUl B XUMUU U B (DU3UKE. AaTOMHO-
MOJIEKYJISIPHAsE T€OpHs (MOJEKYJIIpHAas TEOpusi B (PM3HMKE), 3aKOHBI COXPAHCHUS



MAacCel M JHEPIUM, 3aKOHBI TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHUH BELLECTB U APYTOE.

B TO e BpeMs B COACp)KaHUM IpeaMera Ui KJIaCCOB  XHUMMKO-
ounonornueckoro npoduis OOMbIINKi yACTbHBIAH Bec OyIET MMETh OpraHuvecKas
xuMus. B 3TOM  ciiydae  TOpemoCTaBNsSETCSs  BO3MOXKHOCTH  Ajist  Oosiee
OOCTOATENBHOIO  PACCMOTPEHHS XMMHYECKOM  OpraHu3anuu  KJIETKH  Kak
OMOJIOTMYECKOH CUCTEMBI, B COCTaB KOTOPOM BXOAAT, K NPUMEPY, TaKHE
CTPYKTYPHBIC KOMIIOHEHTBI, KaK JIMOUABI, OCNKH, YIJIEBOMbI, HYKJICHHOBBIE
KUCJIOTEl ¥ apyrue. IIpy 5TOM 3HaHHS O COCTaBE M CBOWCTBAX MPEACTABUTENEN
OCHOBHBIX KJIACCOB OPraHWYECKUX BELIECTB CIIYKAT OCHOBOW JUId HM3YYEeHUs
CYLIHOCTH POLECCOB (POTOCHHTE3A, ABIXAHHUS, TUIICBAPEHUSI.

B mnmane QopMupoBaHMST OCHOB HAy4YHOIO MHPOBO33PEHHUS, OCBOCHHS
OOLICHAYYHBIX METOA0B MO3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHUS HAYYHBIX
3HAHWHA W3YYCHHE MpeAMeTa «XUMHs» Ha yrayOlnéHHOM YpPOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SX C YYCOHBIMM NPEAMETaMM, BXOAAIIMMU B COCTaB
npeaMeTHBIX oOnactell «ECTeCTBEHHO-HAYUHBIE TpEeaAMETh», «MaTteMmaruka wu
uH(popmaTuka» 1 «PycCKUil A3bIK U IMTEPATypPay.

[Ipn wu3yueHuM y4yeOHOro mnpeaMeTa «XuUMHUs» Ha YriyOJIIEHHOM YPOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOIO M CpeAHEro oOmiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3aJa4eii MEPBOCTENCHHON 3HAUMMOCTH SIBISIETCS (POPMHUPOBAHUE OCHOB
HAyKM XHMHM KaKk OOJacTh COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECCKON
NEATENIbHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpHL. Permenue
ATOW 3amaud Ha yrayOJnEHHOM YpPOBHE WM3YyYEHUS NPEIMETa NPEANoJaract
pean3annio TakuX LENEH, Kak:

o (opMHupoBaHHME TPEACTABICHUI: O MATEPUAILHOM €JWHCTBE MUpA,
3aKOHOMEPHOCTAX W NTO3HABAEMOCTHU SABJIEHUNA NIPUPOJBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HAyK W €€ BeAylled poim B 0O0ECHEUYCHUU
YCTOHYMBOTO  Pa3BUTHsS  YEJIOBEYECTBA. B  PEIICHMM  MpoOsieM
AKOJIOTHYECKOM, SHEPreTUUECKON M MUIIECBOM O€30NaCHOCTH, B PA3BUTHH
MEIULIUHBL, CO3JaHUN HOBBIX MAaTEPUAIIOB, HOBBIX HCTOYHUKOB SHEPIHUH, B
00ECNEUYECHNN PAMOHATIBHOTO TPUPOIONONB30BaHUS, B (POPMUPOBAHUU
MUPOBO33PEHUST M OOILIEH KyJIbTYpbl YEJIOBEKA, a4 TAKXKE SKOJIOTMYECKH
00OCHOBaHHOI0 OTHOLIEHUS K CBOEMY 3[0POBBIO U MPUPOJHON CPENE;

e OCBOCHHME CHCTEMBI 3HAaHHUM, JIEKAIUX B OCHOBE XHMHYECKON
COCTaBJISIFOLICH €CTECTBEHHO-HAYYHON KapTHHBI MUPA: (PYHIAMEHTATbHBIX
IIOHATUH, 3aKOHOB W TEOPHUA XWUMHUH, COBPEMEHHBIX MPEACTABICHHH O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHIAX — AarOMHOM, WOHHO-
MOJIEKYJIAPHOM,  HAaAMOJIEKYJIAPHOM, O  TEPMOAWHAMUYECKHUX U
KUHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XMUMWYECKMX peakUuid, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCMIEPCHBIX CUCTEMAaX, 00 00mmx
HayYHBIX MPUHLOHATAX XUMUYECKOTO MPOU3BOACTBA;

(hopMHUpPOBAHUE y 00y4arommxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMWYECKUX 3HAHWU 111 OOBICHCHUS
KJITIFOUEBBIX MACH W MPOOJIEM COBPEMEHHOH XWUMUM, ISl OOBSICHEHUS W
IIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPaMOTHOTO PELICHUsI MPOOJIEM, CBI3aHHBIX C XUMUEN, TPOTHO3UPOBAHHS,
aHaJIM3a U OLICHKHU C TIO3MLMHA 3KOJOTMYECKON O0€30MaCHOCTH MOCIEACTBAN
OBITOBOM M MPOWU3BOJICTBEHHOW ACATEILHOCTA YEJIOBEKA, CBI3aHHOH C
XUMHYECKAM  TPOU3BOJACTBOM, HCIOJB30BAHUEM W MEPEPadOTKOM
BEILIECTB;

yriayOJleHHe  OPEICTaBICHWA O  HAyYHbIX  METOJaX  MO3HAHMS,
HEOOXOMUMBIX Uil MPUOOPETCHUST YMEHUH OPUEHTUPOBATHCS B MUPE
BEUICCTB W OOBSCHEHUS XUMHUYECKHX SBJICHUIH, MMEIOLIIMX MECTO B
MPUPOJIE, B MPAKTHYECKON IEATEIIBHOCTH U MOBCEAHEBHON JKU3HU.

B mnnaHe peanu3anuu TMEPBOOYECPEAHBIX BOCIUTATENLHBIX M Pa3BUBAIOLINX
(GyHKIUI LEIOCTHOM CUCTEMBbI CPEAHEro 0o0IEero oOpa3oBaHUsl MPU U3YyUYEHUU
npeaMera  «XuMmus» Ha  yriayOJI€HHOM  YPOBHE OCOOYHO  aKTyalbHOCTb
NpUOOPETAIOT TAKKE LM U 3a]1a4H, KaK:

BOCIUTAaHUE YOESKIEHHOCTH B TMO3HABACMOCTU SIBJICHHA MPUPOJIBI,
YBAXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETUYECKUX U
NPUKJIAJAHBIX MCCICIOBaHUNA B XUMHUHU, (POPMUPOBAHUE MUPOBO33PEHMUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH,

pa3BUTHEC MOTHBAIMM K OOYYEHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO ¥ CAaMOBOCIIMTAHWKD  HA  OCHOBE  YCBOCHHUS
00LICUETOBEUECKUX IEHHOCTEHH;

Pa3BUTUE TTO3HABATEIILHBIX HHTEPECOB, HHTECIUICKTYAJIBHBIX U TBOPUYECKUX
cnocoOHocTel oOyvarouxcs, (OPMHUPOBAHUE Y HUX CO3HATEIBHOTO
OTHOUIEHUS K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBHIO YCHEMIHONW MPo(ecCHOHaTbHOM U 00IIECTBEHHON NESITEIbHOCTH,
OTBETCTBEHHOTO OTHOUIEHUSI K CBOEMY 3J0pPOBbI0 M MOTPEOHOCTH B
3I0POBOM 00Pa3e KU3HU,

(OpPMHUPOBAHUE YMEHWI M HABBIKOB PA3yMHOTO MPUPOAOIOJIB30BAHUS,
Pa3BUTHE SKOJIOTUYECKON KYJIBTYPbI, TPUOOPETCHHUE OMbITA OOIIECTBEHHO -
TOJIE3HOW HKOJIOTHYECKOMN IEATEIIBHOCTH.

OO01ee 4ncno 4acoB, MPEAYCMOTPEHHBIX IJIsl M3YUYEHUS! XUMUW HA YTIIyOJIeHHOM
YPOBHE cpeaHero oluiero oopasoBaHusi, cocrapisier 204 dacoB: B 10 knacce —
102 yaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HEENIO).



COAEPKAHUE OBYYEHUA
10 KUIIACC

OPI'AHUYECKAS XUMUS

Teoperuveckne 0OCHOBbI OPraHUYECKOii XUMHM.

[IpeaMeTr ¥©  3HAQUEHWE OPraHMYECKOH  XWMHM, TMPEACTABICHUE O
MHOT000Pa31K OPraHuYeCKNX COCTMHEHMIA.

ONEKTPOHHOE CTPOCHUE AaTOMa YIJepoAa: OCHOBHOE W BO30YKIEHHOE
COCTOsIHMSI. BaneHTHBIE BO3MOXKHOCTM aroMma yriaepoja. XUMHUYecKas CBs3b B
OPraHMYECKUX COCAMHEHMIX. Tumbl THOpMAM3ALMA ATOMHBIX —OpOHTaNEi
yraepojaa. Mexanu3mbl 00pa30BaHUsl KOBAICHTHOH CBsi3M (OOMEHHBIA U JOHOPHO-
aKUuenTopHbIA). THIbl TEpeKphIBaHWs ATOMHBIX OpOWMTaNEi, ©- W T-CBA3M.
OpuHapHasi, JBOWHAs W TpoHHas CBsi3b. COCOOBI pa3peiBa CBA3CH B MOJEKYyJIax
OpraHu4ecKux BelecTB. [loHATHE O CBOOOJHOM paaukaine, HyKIeopuiae Hu
aneKTpoduie.

Teopuss CTpOEHMsT OpraHMyeckux coeauHeHuii A.M. byrnepoBa w
COBPEMEHHBIC MPEACTABJICHUS O CTPYKTYPE MOJIEKYJ. 3HAYCHHUE TCOPHH CTPOCHUS
OPraHUYECKUX COEAMHCHUH. MOJIEKYISpPHBIE M CTPYKTYPHBIE  (POPMYJIBL
CTpykTypHble  (OpPMYJBI PA3JIMYHBIX BUAOB. PAa3BEPHyTas, COKpaIEHHAS,
ckenetHas. M3omepus. Buapl WM30MEPHHM: CTPYKTYpHAs, HPOCTPAHCTBECHHAS.
OnekTpoHHBIE 3(P(EKTHI B MOJICKYIaX OPraHUYECCKUX COCAUHEHHUH (MHAYKTHUBHBINA
¥ ME30MEPHBINA 3PPEKTHI).

[IpencraBneHre 0 Kiaccu(uKalMd OPraHWYECKUX BewlecTB. [loHATHE ©
(¢yHKIMOHANBHOH Tpymne. ['omonorus. ['omonornueckue psaasl. CucremMaTiaecKast
HOMEHKJIatypa oprannueckux coenuHeHuidi (IUPAC) m TpuBManbHbIE Ha3BaHWUs
OTHENBHBIX IIPEACTABUTEIIEN.

OcoOeHHOCTH W Kjaccu(UKanus OpraHuyecKux peakimii. OKUCIUTETBHO-
BOCCTAHOBUTEIIBHBIE PEAKIIMN B OPTAHUYECKON XUMUH.

OKCIIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIICCTB M WX MPEBPALLCHUM:
O3HAKOMJICHME C oOpa3luamMu OpPraHWYECKWX BEUICCTB M MATCpUAIAMH HA WX
OCHOBE, ONBITBI N0 MNPEBPALICHUID OPraHUYeCKUX BEIICCTB NPH HArpeBaHUU
(1aBeHue, OOYIJIMBAHUE W TOPEHME), KOHCTPYMPOBAHUE MOJENECH MOJIEKYI
OPraHAYECKUX BEILECTB.

Yriesoaopoasl.

Anxanbl. ['oMonoruyeckuii psa aakaHoB, o0wmas Gopmylia, HOMEHKIATypa U
W30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MONEKYJ aJIKaHOB, SP -
ruOpuan3anrs aTOMHBIX OpPOWTAICH Yyriepoaa, G-CBA3b. DU3NYECKUE CBOKCTBA
AJIKAHOB.



XAMUYECKUE CBOWCTBA QJIKAHOB. PEAKUMW 3aMEUICHMS, W30MEPHU3aLNH,
JAETUAPUPOBAHNUS, IMKIN3ALNKY, TUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBienue o
MEXAHU3ME PEAKIMH PAIMKATIBHOTO 3aMEIIEHUSI.

Haxoxnaenne B mpupoae. CriocoObl MOSTyYEHUsI U MPUMEHEHUE ATTKAHOB.

[uknoankanel. O0mas Gopmysa, HOMEHKIATypa U uzoMepus. OcoOCHHOCTH
CTPOCHMSI M XHMHYECKMX CBOMCTB MaJlbIX (LIMKJIONPONAH, LHMKIOOyTaH) W
OOBIYHBIX (LMKJIOMEHTAaH, [HUKIOIEKCaH) HUKIOAIKAHOB. CrocoObl MONyYCHUS W
NPUMEHEHHUE [IUKI0ATKAHOB.

AnkeHbl. ['oMoniorndeckuii psa ajakeHoB, oOmas (Gopmysia, HOMEHKIATypa.
DNeKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJl aIKeHOB, Sp -
ruOpuan3anms aTOMHBIX OpOWTaNci yriepona, o- W m-CBA3W. CTPYKTypHas U
reoMeTpudeckas (LHMC-TpaHc-) H30oMepus. DOU3NYECKHME CBOWCTBA AJIKEHOB.
XWAMUYECKUE CBOWCTBA: PEAKUMU TPHUCOCAWHCHUS, 3aMEUICHHUS B (-TIOJIOKCHHE
OpU JBOMHON CBS3M, NMOJUMEPH3ALMH W OKUCIcHHS. [IpaBmio MapkOBHMKOBA.
KauecTBeHHBIE PeakK Ha ABOHHYIO CBs3b. COCOOBI MOMYUYEHUS! U TPUMEHEHUE
AJIKCHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (COMPSHKEHHBIE, N30JIMPOBAHHBIE,
kymyauposaniieie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWCTB
CONMPsKEHHBIX  aueHoB, 1,2- w1 4-npucoenunenne.  [lonmmepusanus
COMPSKEHHBIX AUEHOB. CrOCOOBI MOTyUYEHUS U IPUMEHEHUE AlTKAaIMEHOB.

Anxunbl. ["'oMojornueckuii psig ankuHoB, o01as Gopmysia, HOMEHKIATypa U
U30MEPHS. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI aIKWHOB, Sp-
ruOpuan3anms aTOMHBIX opOuTaneil yriepoaa. MU3NYECKUE CBOICTBA AJIKMHOB.
XAMUYECKME  CBOKMCTBA:  PEAKUMM  NPUCOCAWHCHUS,  JUMEPU3ALMAKA U
TPUMEPHU3ALNH, OKUCICHHS. KUCIOTHBIE CBOWCTBA AIKWHOB, MMEKOIIAX KOHLEBYIO
TPOHHYIO CBsA3b. KaueCTBEHHBIE peakMy HA TPOMHYIO CBsI3b. CIOCOOBI MOJTyYCHUS
U PUMEHEHUE AJIKUHOB.

ApOoMaTuyeCcKue YraeBOAOPOAbl (apeHbl). ['OMOJIOrMYECKUid ps ApEHOB,
oOurast GopMyiia, HOMEHKIIATypa U U30MEPHUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHE MOJEKYJIbl OcH30Ma. DOU3NYECKUE CBONCTBA apeHOB. XHUMHYECKUE
CBOICTBA OEH30J1a M €r0 TOMOJIOTOB. PEAKIMU 3aMEIIEHHs B OCH30JIbHOM KOJIBbLIE U
YIIEBOJOPOAHOM PaJAMKAIE, PEAKIUM NPUCOCIUHEHUS, OKHCIICHUE TOMOJIOIOB
OcH3ona. IlpeacrapieHre 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENECH B
OCH30JJbHOM KOJIBLIE HA MPUMEPE AJIKWIIBHBIX PAIMKATIOB, KapOOKCUIIBHOM,
TMIPOKCHJIBHOM, aMWHO- W HUTPOTPYIIIBI, aTOMOB TaJOreHoB. OcoOEHHOCTH
XUMHYECKHAX CBOMCTB cTpona. [lomumepusanus crupona. CrocoObl NOMyYEHUS U
NPUMEHEHUE aPOMATHYECKHUX YIIIEBOAOPOIOB.

[Tpupoansiii ra3. IlonytHeie HePTaHBIE Ta3bl. HedTh 1 €€ mporcxXoKacHHUE.
KameHHbI yrosib 1 mpoayKThl €ro nepepaborku. CrnocoOsl nepepadboTku HePTH:



NEPETOHKA, KPEKUHT (TCPMUYECKHIA, KaTaTUTUYECCKH), pU(OPMUHT, MHPOJIU3.
[TpoaykTsl nepepabOTKU HEPTH, UX TPUMEHEHUE B MPOMBILUICHHOCTH U B OBITY.

['eHeTHUECKAS CBSA3b MEXKY PA3IMYHBIMA KJTACCAMH YTJIEBOAOPOIOB.

ONEKTPOHHOE CTPOCHUE TAIOTEHIPOM3BOIHBIX YIJIEBOJOPOIOB. Peakuuu
3aMCIICHUSl TalOT€HA HA THWAPOKCOrPYMNYy, HUTPOTPYIIY, LHAHOTPYMIY,
amMuHorpynmy. JleiicTBre Ha TrajloreHnpOM3BOAHBIE BOJHOTO W CHOUPTOBOIO
pacTBopa wénoun. B3auMOnEHCTBHE TUTAIOTCHAIKAHOB C MAarHUEM W LIAHKOM.
[Tonsitue 0 METAJITIOOPraHUYECKUX COCTUHEHMSIX. Hcnonb3oBanne
TATOTCHIPOU3BOJHBIX  YITIEBOJAOPOAOB B OBITY, TEXHUKE M TPH CUHTE3E
OPraHUYECKUX BEILECTB.

OKCIIEPUMEHTATIBHBIE METOABl M3YUYCHHsI BEIICCTB M WX MPEBPAILCHUN:
U3y4YeHUE (PU3MYECKUX CBOMCTB YyINEBOAOPOAOB (PACTBOPUMOCTBD), KAUECTBEHHBIX
PEAKIMiA YIIIEBOAOPOIOB PAa3IMUHBIX KJACCOB (0OECIBEUMBAHUE OPOMHOM WU
WOJIHOM BOJBI, pacTBOpa IMEpPMAHTaHaTa Kajius, B3aUMOJCHCTBUE allCTUIICHA C
aMMHUaYHbIM pacTBOpoM oOkcuaa cepedpa(l)), kadecTBeHHOE OOHaApYXKEHUE
yIIEpoAa M BOJOPOJA B OPraHMYECKMX BEIIECTBAX, MOJYYCHHE OSTWICHA W
U3YYECHUE €r0 CBOMCTB, O3HAKOMJICHUE C KoJUleKuusMu «HepTte» m «Yroney», C
oOpa3liaMM  TJIACTMAcC, KAaydyyKOB W PE3WHbI, MOJICIMPOBAHUE MOJIEKYJ
YIJIEBOIOPOAOB U TaJIOTEHIPOU3BOAHBIX YITIEBOJIOPOIOB.

Kucnaopoacoaep:xkamme opranndeckne coeANHEHUSL.

[IpeneneHble OAHOATOMHBIE COUPTHL. CTPOECHUE MOJIEKYJN (HA MPUMEPE
METaHONA W 3TaHoja). ['omosormueckuii psa, oOmas (opMmynia, H30MeEpus,
HOMEHKJIaTypa W  kjaccuukanus. Du3nueckue CBOMCTBA  MPEACTBHBIX
OJTHOATOMHBIX CIHUPTOB. BOJOPOIHBIE CBA3M MEXAY MOJEKYJIaMUA CHOUPTOB.
XWAMUYECKUE CBOMCTBA: PpEAaKUMW 3aMEUICHUS, JACTHApaTalliHd, OKHCIICHHUS,
B3aMMOJCHCTBME C  OPraHMYECKMMHW W HEOPraHMYECKUMH  KHCIIOTAMH.
KauecTBeHHas peakuust Ha OJHOATOMHBIE CIIUPTHI. J[€CTBHE 3TaHOIa U METAHOJIA
Ha opraHu3M uenoBeka. CrnocoObl MOMYYEHUS W MPUMEHEHHE OJHOATOMHBIX
CIHPTOB.

[Tpocteie 3(pupbl, HOMEHKIaTypa U u3oMmepust. OCOOEHHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOUCTB.

MHOroaroMHbI€ CIUAPTBI — J3THJICHIJIMKOIb M TIHICPUH. DHU3NYECCKHE U
XUMHYECKHAE CBOMCTBA: PEAKLMM 3aMEUICHHS, B3aUMOJICHCTBUE C OPraHMYECKAUMHA
U HEOPraHMYECKUMHM KHCJIOTAMH, KAYECTBEHHAs PEAKIMs HA MHOTOATOMHBIE
cnuptel. [IpencraBneHre 0 MEXaHU3ME PEAKLMA HYKICO(PHUIBHOTO 3aMEIIEHUS.
JlelicTBue Ha oOpraHu3Mm uejoBeka. CrnocoObl MOMYYEHHs] M IOPUMEHEHHWE
MHOTOQTOMHBIX CITUPTOB.

®ecnon. CTpOoCHUE MOJEKYIIbI, B3aUMHOE BJIMSHUE THUAPOKCOTPYNIBl M
OeH30bHOTO siapa. dusmveckre cBOHCTBA (PeHoma. OCOOCHHOCTH XMMHYECKUAX



cBoiictB (eHona. KauecTBeHHble peakimu Ha (eHon. TokcuyHOCTH (eHona.
CniocoOrI mosTyueHust U npuMeHeHne Genona. GeHondopmanbIeruaHas CMOa.

KapOoHunbHbIE COEMHEHUS — ABJETUIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM TPyMIbl. ['OMOJIOrMUECKUE Psibl albJACTUI0B U KETOHOB, oOIias
dopmyna, uzoMmepuss U HoMeHknarypa. dusznueckue CBONCTBA aabACTHAOB U
KETOHOB. ~ XMMHUYECKHME  CBOHCTBA  albJCTHAOB W  KETOHOB.  PEaKIUH
npucoequHeHus. OKUCICHUE aTbACTHIOB, KAYECTBEHHBIC PEAKIIUN HA aJIbJCTH/IbL.
CrniocoObl MOSyYEHUS U TPUMEHEHHE AJTbJCTUAOB U KETOHOB.

ONHOOCHOBHBIC MPEACbHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHHUSI
MOJIEKYJT KapOOHOBBIX KMCIIOT. M3oMepus 1 HOMeHKIaTypa. Dusnueckue cBOACTBa
OJTHOOCHOBHBIX TpEACTbHBIX KAapOOHOBBIX KUCJIOT. BOJOpPOIHBIE CBS3M MEXKIY
MOJIEKYJIaMi KapOOHOBBIX KHUCIOT. XUMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuuKalKi, PEaKIUU C YYaCTHEM YIJIEBOJOPOJHOIO paauKana.
OCOOCHHOCTHM CBOHCTB MYpaBbMHOW KHUCJIOTHL. [lOHATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CIOKHBIX 3(upax. MHorooOpasue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOWCTB HEMPEACIbHBIX UM apOMATUYECKUX KapOOHOBBIX KHCIIOT,
JIMKApOOHOBBIX KUCJIOT, THIPOKCUKAPOOHOBBIX KHUCTOT. [IpencTaBuTenu BhICIIMX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, MaJbMUTUHOBAS, OJICMHOBAS, JUHOJLEBAS,
JIuHONEeHo8dst KUCIOThL. CrocoObl MOJTyuYeHUs] U TPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnbie >¢gupsl. ['omonornueckuii psin, oOwmas (opmyna, u3oMepus
HOMEHKJIaTypa. DU3NYECKUE U XUMMUYECKHUE CBOWCTBA: THAPOJINU3 B KHUCIOW U
IIEJIOYHON CpeLe.

XKupsi. Ctpoenue, puznyeckrie 1 XMMUYECKHE CBOHCTBA KUPOB: THIPOJIU3 B
KHACTIONH M meNnovHoi cpene. OCOOEHHOCTH CBOMCTB KMPOB, COAEPKAIIMX OCTATKH
HEMPEACTBHBIX KUPHBIX KUCIOT. YKUPBI B IPUPOJE.

MBpbij1a KaK COJIA BBICHIMX KAPOOHOBBIX KUCIIOT, MX MOIOIIEE NEHCTBUE.

OO61ras xapakrepucTuka yrieBoaoB. Knaccudukanus yrieBoaoB (MOHO-, -
W nojucaxapuibl). MoHOcaxapuabl: TJHOKO3a, (PyKTO3a, TrajiakTo3a, pudo3a,
ne3okcuprdo3a. OU3MUECKUE CBOMCTBA M HaXoxkIeHHE B mpupojae. DoTocuHTes.
XUMUYECKUE CBONUCTBA INIFOKO3bI: PEAKIIMHU C yUYACTHEM CIMPTOBBIX U AJIbJCTUAHOM
IPYII, CHOMPTOBOE M MOJOYHOKUCIOE OposkeHue. [IpMMeHEHuE TIOKO3bl, €€
3HAYEHUE B JKU3HEICATENBHOCTH Oopranusma. Jlucaxapubl: caxapo3a, MajbTo3a U
nakTo3a. BoccTaHapnMBaroMUe U HEBOCCTAHABIMBAIOIIME aucaxapuibl. [ uaponus
avcaxapuaoB. HaxoxkneHue B mpupoje u npuMenenue. [lonucaxapuabl: kpaxman,
[JIMKOTEH M 1eUTo03a. CTpoeHHEe MakKpOMOJIEKYJT KpaxMmania, TJMKOreHa W
HesItosio3pl.  du3nueckre CBOMCTBA Kpaxmaia M UEJUT0JI03bl.  XUMUYECKHE
CBOMCTBA KpaxMalia. THUAPOJIA3, KAYCCTBEHHAS PEAKIUs C UOAOM. XHUMHUYECKUE
CBOMCTBA 1ICJUTIONIO3bL; THIPOJIN3, MOSyueHUe 3(PUpoB uetono3sl. [loHstue o0
WCKYCCTBEHHBIX BOJIOKHAX (BMCKO3a, alleTaTHBIH MIENK).



OKCNEPUMEHTAIIBHBIE METOAbl M3YYCHMsI BEIIECTB M WX NPEBPALLCHMIA:
PacTBOPUMOCTD Pa3IMYHBIX CIIMPTOB B BOJE, B3AUMOJCHCTBUE ITAHOJIA C HATPUEM,
OKHMCJICHHE STUJIOBOIO CIMPTA B ANBACTH/ HA PACKAIEHHON MEAHOW IPOBOJIOKE,
OKHMCJICHUE STHJIOBOTO CHHMPTA AUXPOMATOM Kajaus (BO3MOXKHO HMCHOIb30BAHUE
BUJICOMATEPHATIOB), KAUECTBEHHBIC PEAKUMU HA IbJACTHIBl (C THAPOKCHAOM
mmammuHcepeOpa(l) w  ruapokemaom  memu(ll)), peakums mMnepuHa €
ruapokcuaoMm meau(ll), xumuueckne CBOWCTBAa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBHE pacTBOpa TIOKO3bI ¢ ruapokcuaom meau(ll), BzammoneiicTeue
Kpaxmayia ¢ MOJOM, PELICHUE DKCIIEPUMEHTAIBHBIX 3a1a4 1Mo TeMaM «CHupTel U
(denonb, «KapOoHOBBIE KNCTOTHL. CIOKHBIE 3(PUPBD?.

A3oTcoaepxaiyue OpraHnyecKue CoeAnHEeHHsI.

AMUHBI — OpPraHAYECKUE MPOU3BOAHBIE ammuaka. Kiaccu(ukanys aMUHOB:
an(paTHUECKUE W APOMATHYECKUE, TEPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenne MoJiekys, odumias (Gopmysia, U30MepuUs, HOMEHKIIATypa U (PU3HUYECKUE
CBOMCTBA. XMMHMUYECKOE CBOWCTBA ali(PaTUUECKUX AMUHOB. OCHOBHBIE CBOMCTBA,
AJIKWINPOBAHUAE, B3aUMOACHCTBHE NEPBUYHBIX AMUHOB C A30THCTONM KHUCIIOTOM.
Conu aKuIIaMMOHUSL.

AHWIIMH — TPEACTABUTENIL AMHUHOB apoOMarnueckoro psga. CrpoeHue
aHWIMHA. B3auMHO€E BIUSHUE TPYIIT aTOMOB B MOJIEKYJIE aHWJIMHA. OCOOEHHOCTH
XUMHYECKAX CBOWCTB aHWIMHA. KadyecTBEHHbIE peakuuu Ha aHWwiMH. CrnocoObl
NOJyYEHUsT M MPUMEHEHHE anupaTHUYCCKUX aMHUHOB. [lonmyueHue aHWnuHa W3
HUTPOOEH3071a.

AMHHOKUCIIOTEL. HoMeHknaTypa u nzomepusi. OTaenbHbIe TIPEIACTABATENN (-
AMUHOKMCIIOT:  TJIMUMH, QMaHuH. OU3MYECKHe CBOHNCTBA  AMUHOKMCIIOT.
XWAMUYECKUE CBOWCTBA AMHUHOKMCIOT Kak aM(OTEPHBIX  OPraHu4YeCKuX
COCIMHEHMH, peakuuss MOJUKOHACHCAUMK, OOpa30BaHUE TMENTUIHOW CBSI3H.
buonornueckoe 3HaueHUE aMUHOKHACTIOT. CUHTE3 U TUAPOJIA3 NENTUIOB.

benku Kak nmpupoaHble MONMMEPBl. llepBHYHas, BTOpUYHAS W TPETUYHAS
CTPyKTypa O€nkoB. XUMHWYECKME CBOHCTBA OCEIKOB. THAPOJSM3, ACHATYpaLus,
KAUECTBEHHBIC PEAKIIMM HA OCITKH.

OKCIEPUMEHTAIBHBIE METOAbl M3YYCHMs BEIIECTB M WX NPEBPALLCHMUIA:
pacTBOpeHHE OENKOB B BOAE, ACHATypauus OEJIKOB MPH HArpPEBAHWH, I[BETHBIC
peakuuu Ha OCJNKM, PpEHICHWE OKCINEPUMEHTAIBHBIX 337a4 MO TEMam
«A3zoTCOIEpKAIIME ~ OpraHuvyecKkue  coeauHeHus» UM «PacrmoszHaBaHue
OPraHAYECKUX COCITUHEHUIY.

BbicokomouieKyIsipHbI€ COeIMHEHUSI.

OCHOBHBIE TOHATHAS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUNA: MOHOMED,
MOJIAMEP, CTPYKTYPHOE 3BEHO, CTEMEHD MOMUMEPHU3ALMHU, CPEAHSIS MOJICKYJIIpHAS



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISPHBIX COCIAMHEHUN —
NOJTUMEPH3ALINS A TOJTMKOHACHCALIUS.

[TonumepHble Marepuanbl.  [lnactMaccbl  (MOMMATWIEH, TMOJMIPOINKJIEH,
NOJUBUHUIXJIOPUA, TOJMUCTAPOJ, MOJIMMETUIMETAKPHIIAT, MOJMKAPOOHATHI,
NOJIMATUIIEHTEPEeTaNIaT). YTUIHU3aIMs U NepepadoTKa MIACTHUKA.

OnacToOMEPHI: HaTYpPaJIbHBI ~ Kay4ykK, CUHTETUYECKUE  KayudyKH
(OyTamMeHOBBIH, XJOPONPEHOBBIH, M30TPEHOBBIN ) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTtypasibHbIE (XJIONOK, IIEPCTh, MENK), HCKYCCTBEHHBIE (BHCKO3a,
alETaTHOE BOJIOKHO), CHHTETUUYECKUE (KAPOH U JIABCAH).

[Tonumepbl CHEIUATBHOTO HA3HAYCHUS (Teduion, KeBJap,
ANEKTPONPOBOASAIIMNE MOTUMEPHI, OHOpa3IaracMble OJTUMEPHI).

OKCMEPUMEHTATILHBIE METOABl M3YyUEHUS BEIIECTB M MX MPEBPAILCHUIA:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4yKOB, PEIICHUE OKCICPUMEHTAIBHBIX 3a1ad 1o Teme «Pacmo3naBanme
IUIACTMACC U BOJIOKOH.

Pacu€TtHbie 3anauu.

HaxoxnaeHne MOJEKyJIIpHOW (POPMYIBl OPraHUYECKOr0 COCIMHEHUS TI0
MAaCCOBBIM  JIOJIIM ~ 3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB, HAXOXKICHUE
MOJICKYJIApHON  (POPMYJIbI  OPraHW4YeCKOro COCAMHEHUS M0 Macce (00BEMY)
OPOAYKTOB CrOpPaHMs, MO KOJIMYECTBY BEIIECTBA (Macce, 00BEMY) MPOAYKTOB
peaKkiMu W/WIA MCXOIHBIX BELIECTB, YCTAHOBJICHUE CTPYKTYPHOH (PopmMyJibi
OPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHMYECKHUX CBOWCTB WJIH CIOCOOOB
NOJTyYEHUS, OMPEICIICHAE NOJIA BBIXOJA MPOAYKTA PEAKIMUA OT TEOPETUYECKH
BO3MOKHOTO.

MeKnpeIMeTHBIE CBA3H.

Peanuzaiius MeXNpeAMETHBIX CBA3EH MPU U3YUYEHUHU OPraHUUYECKOW XUMUK B
10 kiacce OCYLIECTBIISIETCS YEPE3 HKCIOJIB30BAHME Kak OOIIMX E€CTECTBEHHO-
HAYYHbIX TMOHATUH, TaK M TMOHSTHHA, OPUHATHIX B OTICTbHBIX MPEAMETAX
€CTECTBEHHO-HAYYHOIO UK.

OO111e eCTeCTBEHHO-HAYYHbIC TIOHSTHS: SBJICHUE, HAyUHbIH (PaKT, TUIIOTE3A,
TEOpHsI, 3aKOH, aHaJM3, CUHTE3, KIacCUu(puKanus, HaONIOACHUE, HU3MEPECHUE,
SKCIEPUMEHT, MOJIENb, MOJCTUPOBAHUE.

duzuka:. Marepusi, aroM, JJIEKTPOH, TMPOTOH, HEUTPOH, MOJEKYJIA,
SHEPreTUYECKHIA YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHHME
BEIIECTBA, (PU3MUECKUE BEIMYMUHBI, €AUHUIBI U3MEPEHUS, CKOPOCTb, SHEPTHS,
Macca.

buonorus: KkieTrka, opraHu3Mm, DJKocucTteMa, Ouochepa, MeTabOIU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA M reTepoTpOQHBIA THUN MHUTAHUS, OpPOKEHUE,



(hoTOCUHTE3, [AblXaHWe, 6enKkn, Yrnesofbl, >XWPbl, HYKNEWHOBble KUCNOTHI,
(hePMEHTHI.

Ceorpadma: nonesHble UCKoNaemble, TOMANBO.

TexHonorns: nuiiesble MPOAYKTbl, OCHOBbl pPauWOHAaNbHOr0 MNUTaHUA,
MOKOLLME CPeAcTBa, MaTepmanbl U3 MCKYCCTBEHHbIX U CUHTETUYECKUX BOJIOKOH.

11 K1ACC

ObWAA N HEOPITAHNYECKAA XNMIWNA

TeopeTUYECKNE OCHOBbI XUMUMN.

AToM. CocTaB aTOMHbIX figep. XUMUYECKUIA anemeHT. M3otonbl. CTpoeHue
3NEKTPOHHbIX 060/104YeK aTOMOB, KBAHTOBbIE 4MCNA. JHEPreTUYeckne YPOBHU U
noaypoBHU. ATOMHble opbuTanu. Knaccmumkauma XMMNUYECKUX 3N1eMeHTOB (S-, p-,
d-, f-anemeHTbl). PacnpegeneHve 3NeKTPOHOB MO aTOMHbIM  Op6UTaNAM.
ANEeKTPOHHbIE KOH(UTypauumnm aToMoOB 3/1EMEHTOB MEPBOro-4eTBEPTOro NepnuoaoB
B OCHOBHOM M BO30Y>XAEHHOM COCTOSIHUW, 3NEKTPOHHbIE KOHMUIypauunm MOHOB.
DNeKTPooTPULLATEeNbHOCTb.

Mepnoanyecknii 3aKoH n Mepuognyeckas cucteMa XMMUYECKUX 3NEMEHTOB
O.WN. MeHnpgeneeBa. CBfA3b NepuoAnYecKoro 3akoHa u epnognyveckon CUCTEMBI
XMMWUYECKNX  3/IEMEHTOB C COBPEMEHHOW TeOpuerh CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMMUYECKUX 3NEMEHTOB 1 06pa3yemMbIX UMW
MPOCTbIX W CNOXHbIX BEWEeCTB No rpynnam W nepuodam. 3HayeHue
nepuogmyeckoro 3akoHa A.1. MeHpaeneesa.

Xumunyeckad CBA3b. Buabl XMMMYECKOW CBSA3W: KOBaNleHTHasA, WOHHas,
meTannmyeckas. MexaHU3Mbl 06pa3oBaHMA KOBa/fIEeHTHOW CBSI3N: OOMEHHbLIA U
NIOHOPHO-aKLENTOPHbIN. IHeprus n annmHa cessn. MonspHOCTb, HaNnpPaBNEHHOCTb U
HacCbILLAEMOCTb KOBa/JIeHTHON CBA3W. KpaTHble CBA3W. BogopogHas CBS3b.
MeXMOeKyNapHbIE B3aUMO4ENCTBUS.

BaneHTHOCTb W BaneHTHble BO3MOXHOCTM aToMOB. CBSi3b 3NEKTPOHHOW
CTPYKTYPbl MOMIEKY/T C UX TEOMETPUYECKUM CTPOEHMEM (Ha NPUMepe COeANHEHWNI
3NEeMeHTOB BTOPOro nepunoaa).

MpeacTaB/ieHNe 0 KOMMIEKCHbIX coeAnHeHMAX. COoCTaB KOMM/IEKCHOIO MOHa:
KOMMaeKcoobpasoBaTenb, NuUraHAbl. 3HayeHMe KOMMEKCHbIX COEAVHEHWN.
[MoHATUE O KOOPAMHALMOHHON XUMUN.

BewlectBa MOMIEKYNIAPHOTO U HEMOJIEKYNIAPHOrO  CTPOEHMA.  Twunbl
KpUCTaNIMYeCKNX peléTok (CTPYKTYp) U CBOMCTBA BELLECTB.

MoHATHE O AMcCNepCHbIX cucTemax. VICTUHHbIe pacTBopbl. [peAcTaBneHne o
KONnonaHbiX pacTtBopax. Crnocobbl BbIpaXXeHUS KOHLIEHTpauuM pacTBOPOB:
mMaccoBas [0N15 BellecTBa B pacTBOpe, MOMsipHas KOHUeHTpauus. HacbllleHHble U
HEeHacblILLEHHbIe PacTBOpPbI, paCTBOPMMOCTb. Kpuctannorngpartsl.



Knaccuukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpHUBHATIBHBIC
HA3BaHUS OTAEIBHBIX MTPEACTABUTENCH HEOPraHUUECKUX BEILIECTB.

Knaccuukanms XuMUYECKUX PEaKlMii B HEOPraHMYECKOH W OPraHuYeCKOn
XUMUU. 3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAHEHHUS W NMPEBPALLECHUS
SHEPruM MPU XUMHUYECKUX peakuusx. TermnoBbie 3PPEKTh XUMHUUYECKAX PEAKIIHA.
TEePMOXUMUYECKHAE YPABHEHUSI.

CKOpOCTh XMMHUYECKOH PeaKlMu, €€ 3aBUCUMOCTb OT Pa3iM4YHbIX (PaKTOPOB.
['oMoreHHbBIe ¥ ETEPOTEHHBIE peakiuy. KaTain3 1 KaTaau3aTopsl.

OOpaTtuMble U HEOOPATUMBIC PEAKIMK. XUMUUYECKOE paBHOBecHe. KoHcTaHTa
XUMUYECKOTO paBHOBECUsA. (DAKTOPBI, BIMSAIOIIME HA TOJTOKEHUE XUMHUYECKOTO
PaBHOBECHUS: TEMIIEPATYPA, NABJIICHUE U KOHLEHTPALMH BEILECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunuun Jle [larense.

OnekrponuTAyeckas auccounanus. CuiibHble W ciaa0ble  3JIEKTPOJIUTHL
Crenenp puccommanmu. Cpena BOAHBIX PaCTBOPOB. KUCIIOTHAs, HEWTpasnbHas,
uienoyHas. Bomopoansiii mokazarens (pH) pactBopa. ['maponus coneil. Peaknum
MOHHOTO OOMEHA.

OKHCIIUTENBHO-BOCCTAHOBUATENIbHBIE  peakumu.  CTENEHb  OKUCIICHMS.
OxkuciuTens W BOCCTAHOBUTENb. [IpOmECCHl OKHMCIIEHHS M BOCCTAHOBIICHUSI.
BaxHelnme OKHCIUTENM W BOCCTAHOBUTENHM. METON 3IEKTPOHHOro OanaHca.
DJEKTPOJIA3 PaCTBOPOB M PACIIIABOB BELLIECTB.

OKCIEPUMEHTAIIBHBIE METOAbl M3YYCHHMsI BEIIECTB M WX NPEBPALLCHMUIA:
pasnoKeHue IMEePOKCHAa BOAOPOJA B NPUCYTCTBUM Karalu3aropa, MOIEIU
KPUCTAUIMYECKHUX PEIIETOK, MPOBEACHAE PEAKIMI HOHHOTO OOMEHA, ONPEAEIICHUE
Cpenbl PAacTBOPOB C TOMOLIBI) HMHIMKATOPOB, M3YUYCHHE BIIASHUS PA3NMYHBIX
(aKTOpPOB HAa CKOPOCTh XMMHMYECKOH pEaKUMd M TOJOKEHUE XUMUYECKOTO
PaBHOBECHSI.

Heoprannuyeckasi Xumusl.

[Tonoxxenue HemeTrauioB B [lepHOaMYECKO  CHUCTEME  XMMHUYECKHX
anemeHToB J[.M. MenaeneeBa 1 0COOCHHOCTH CTPOCHUs UX aroMoB. dusnueckue
CBOICTBA HEMETAIIOB. AJIJIOTPONHS HEMETAUIOB (HA MPUMEPE KUCIOPOAA, CEPHI,
(docdopa u yrieposa).

Bomopon. Tlonydyenue, (pU3MUYECKUE U XUMUYECKHE CBOMCTBA. PEAKIUU C
METaNIAMM M HEMETAJUIAMHW, BOCCTAHOBMTENIBHBIE  CBOMCTBA. [ MapuibL
TOIUIMBHBIE JJIEMEHTBHI.

["anorensl. Haxosknenue B mpupoje, crnocoObl MONyYEHUs, (PU3NUYECKUE U
XUMHAYECKHE CBOWCTBA. [ aloreHOBOAOPOABI. BakHeEl e KUCIOPOACOAEpIKaLLrE
COCIMHEHMSI TAJIOTEHOB. JIabOpaTOpHBIE W MPOMBILUICHHBIE CIOCOOBI MOTYUYEHUS
raJIoreHoB. [ [puMEHEHNE TAIOr€HOB U X COCIMHEHU.



Kucnopon, o30H. JlaGopaTtopHble M MPOMBIILJIEHHBIE CHOCOOBI MOJYYEHUS
kuciopoaa. duU3MUECKUe U XMMUYECKUE CBOMCTBA M MPUMEHEHUE KUCIOpOAa U
030Ha. OKCUIBI ¥ EPOKCUJIBL.

Cepa. HaxoxneHue B OpupoAe, CMOCOOBI MOJYYCHUS, (PU3HUECKUE W
xumudeckue cBoiictBa. CepoBogopond, cynbduasl. Oxcun cepoi(I1V), okcua
cepbl(VI). CepHucras ¥ cepHas KHCIOTBI U HX COJU. OCOOEHHOCTH CBOWCTB
CepHOM KUCITOTHL. [IpuMEHeHne cephl U €€ COCTUHEHUH.

Azor. Haxoknenue B MpupoAe, CHOCOObl MOMy4YEHUs, (PU3NYECKUE W
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUIBL. OKCUIBI a30Ta. A30TUCTas U a30THAS
KHACTOTBI U UX oM. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHL [IpuMeHeHrE a30Ta
U €70 COCAMHECHUN. A30THBIE YIOOPEHHSI.

docdop. HaxoxneHwe B Mmpupojie, CHOCOOBI MONY4YEHUS, (PUBUUYECKUE H
xumuyeckue cpoiictBa. Dochuasl u pochun. Oxcuasl pocdopa, pochopHas
kucyiota u €€ conu. [lpumenenue ¢ochopa v ero coeauHeHud. DochopHbIe
yA0OPEHHUS.

Yrinepoa, HaxoXACHWE B NOpupojae. AJUIOTPONHBIE  MOJU(UKAIIY.
duznueckue M XMMHUYECKME CBONCTBA TMPOCTHIX BELIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yrepona(ll), oxcun yranepona(IV), yronbHas kuciora u €€
conu. AKTUBUPOBAHHBIM yrojib, aacopOuus. Dysuiepensl, rpadeH, yriepoaHbie
HaHOTPYOKkH. [IpuMeHeHne MPOCTHIX BEUIECTB, 0OPA30BAHHBIX YITIEPOAOM, U €r0
COCIMHECHUM.

Kpemuuii. Haxoxxaenue B mpupoje, CHOCOObl MOJydeHHs, (PU3MUYECKUE U
xuMuyeckue cBoiictBa. Okcua kpemuusi(1V), kpemMHHeBas KHUCIO0Ta, CUJIMKATHI.
[TpuMeHeHE KPEMHHUS U €ro coeMHEeHui. CTEKIT0, €ro MOIyYE€HUE, BUbI CTEKIIA.

[Tonosxenune MetayiioB B [lepnoanueckoil cucteMe XMMHUUYECKUX 3JIEMEHTOB.
OcOOCHHOCTH CTPOCHUS DJIEKTPOHHBIX O000JI0OYEK aTOMOB MeTaioB. OO0ume
¢uznueckue cBoiicTBa MeTa/UIoB. [IpUMEHEHHE METAJIOB B OBITY M TEXHUKE.
CrinaBsl METAIIOB.

DJEKTPOXUMUYECKUA  psifl  HanpsbkeHuid  metaiyioB.  OOmme  cnocoObl

NOJTyYEHUSI METAJIJIOB: THIPOMETAILTY PrHs, NUPOMETAILTYPIHys,
anekTpoMeTatyprus. [loHsatne o koppo3um metauioB. CrnocoObl 3aIUTHL OT
KOPPO3UH.

OOwast xapaktepuctuka MeTanoB IA-rpynmsel [lepuonnueckoil cucTemsl
XUMHYECKAX BJIEMEHTOB. Harpuii uw kammii: mnonydyenume, (QuU3MUecKue W
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE MPOCTHIX BEIECTB U UX COEANHEHHM.

OOwas xapakreprctuka MetauioB I[A-rpynnel [lepuoandeckoil cucTemsl
XUMHYECKAX OJJIEMEHTOB. MarHuii W KalbUui: MOJNyYeHUE, (PU3HUECKUE U
XUMHAYECKUE CBOMCTBA, NPUMEHEHWE IMPOCTHIX BEIIECTB W KX COCHUHEHUH.
2KécTkocTh BOIBI M CIOCOOBI €€ YCTPAHEHUSI.



AJIOMUHUN: ONTy4YeHHE, PU3NUECKUE U XUMHYECKHE CBOWCTBA, MPUMEHEHHE
OPOCTOrO BEIIECTBA W €ro COCIMHEHW. AMQOTEpPHBIE CBOWCTBA OKCHIA M
TUAPOKCUIA AITFOMUHUS, THIPOKCOKOMIUIEKCHI AJTFOMUHUS.

OOwmwasi xapakTepucTHKa METAIOB N000YHbIX noarpynn (b-rpymm)
[TeproarUECKON CUCTEMBI XUMHYECKUX AIIEMEHTOB.

OU3NYECKHE U XMMUAYECKHE CBOMCTBA XpOMA U €ro COeAMHEHU. OKCUIBl U
ruapokcuabl xpoma(ll), xpoma(Ill) m xpoma(VI). Xpomarel U OUXpPOMATHI, MX
OKHUCJIUTEINIbHBIE CBOMCTBA. [[0JlyueHHE U IPUMEHEHHE XPOMA.

OU3NYECKUEe W XUMHUYECKHAE CBOMCTBA MapraHua W €ro COCIMHCHUM.
Baxneiinme coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) w
mapranua( VII). [lepmanranar kanwsi, €ro OKMCIMTENBHBIE CBOWCTBA.

OU3NYECKHE U XMMUYECKHAE CBOMCTBA JKENe3a U €ro COeAMHEHUA. OKCHIbI,
ruapokcupl U conu keneza(ll) u xenesa(lll). [TonyueHne u npuMeHEHHE Kee3a
M €r0 CIUIABOB.

OU3NYECKHE U XMMAYECKHE CBOMCTBA MEIU U €€ coequHeHuil. [Tonyuenue u
NPUMEHEHUE MEIU U €€ COCIUHEHUM.

[nHk: nonyyeHwe, (QU3NYECKUE M XHUMHUYECKHUE CBOHCTBA. AMQOTEpPHBIC
CBOICTBA OKCUJIA U TUAPOKCUIA IMHKA, TMAPOKCOKOMIUIEKCHI IMHKA. [ [puMeHeHne
UHKA U €r0 COCIUHCHUM.

OKCIEPUMEHTAIIBHBIE METOAbl M3YYCHHMsI BEIIECTB M WX NPEBPALLCHMUIA:
U3y4eHUEe 0OpaslloB HEMETAJIJIOB, FOPEHHE cepbl, gocdopa, keine3a, MarHus B
KHCIIOPOAE, WM3YYECHHE KOJUIEKIMH «MeTauibl W CIUIaBbl», B3aUMOICHCTBUE
HICJTIOYHBIX U IIEJIO0YHO3EMENBHBIX METAJUIOB € BOJOH (BO3MOXKHO MCIOJB30BAHUE
BUJICOMATEPHATIOB), B3aUMOJCHCTBHAE LIMHKA W JKEJe3a ¢ PacTBOpaMU KHUCIOT U
LIEJIOYEH, KAYECTBEHHBIE PEAKIIMA HA HEOPTaHUYECKAE AHUOHBI, KATHOH BOJOPOJA
M KATHMOHbl METAJIOB, B3aUMOACHCTBUE THAPOKCUIAOB ATOMHUHHS M LMHKA C
pacTBOpPaMH KMCJIOT W WIECJIOYEH, PEIIEHUE SKCIEPUMEHTAIIBHBIX 3aa4 M0 TeMam
«[anorennly, «Cepa u €€ cCOeaMHEHHSD», «A30T U (Pochop M MX COCAMHCHHSD,
«MeTannel MIaBHBIX TOATPYNIY, «MeTamibl MOOOYHBIX MOATPYII.

XUMHS H KU3Hb.

Pone xumMum B 00€CTIEUEHNN YCTOWUYMBOTO Pa3BUTHS dyenoBedecTBa. [loHsTHE
O HAY4YHBIX METOJAX I[IO3HAHWS W METOAOJOTMMA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NPUHLKIIBI OPraHU3aliil XUMUYECKOTO MTPOU3BOACTBA. [ [POMBIIIIIEHHBIE
CHocoOBI MOMYYECHHS BAKHEHIIMX BEIICCTB (HA MPUMEPE MPOM3BOJICTBA aMMHAaKa,
CEPHOI KMCHOTHL, MeTaHoJa). [IpomMbIlieHHBIE CTIOCOOBI MOMYUYEHUST METAIIJIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAKOWIEH CPEAbl M €ro IMOCICACTBUS.
Ponb xumun B 00€CTICUEHUHN SHEPTETUYECKON OE30MACHOCTH.

XumMuss ¥ 3A0pOBbE 4elioBeKa. JlekapcTBeHHbIe cpenctBa. [Ipasuna
MCITOJIb30BAHUS JIEKAPCTBEHHBIX MPenapaToB. Pone XUMKUK B Pa3BUTUU MEIULUHEIL.



XWMUsl TUIIW. OCHOBHBIE KOMIIOHEHTHI, MUILIEBBIE 100aBKU. Ponbk xumun B
00eCneYeHNN NUILEBOH O€30MaCHOCTH.

Kocmernueckne w mapgromepHeie cpeactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 MCMONb30BAHUS TPENAparoB OBITOBOM XWMUM B MOBCEAHECBHOMN
JKU3HH.

XuMUsL B CTPOMTENIbCTBE. BAKHEHIINE CTPOUTENBHBIE MAaTepralibl (LIEMEHT,
OETOH).

XuMUs B CENBCKOM X03siicTBE. OPraHUYeCKUE U MUHEPAIIbHBIC YAOOPEHUS.

CoOBpEMEHHBIE KOHCTPYKIIMOHHBIE MATEPUAIbl, KPACKH, CTEKIIO, KEPAMHKA.
Marepuains! 11 S7IEKTPOHUKHA. HAaHOTEXHOIOTUH.

Pacu€TtHbie 3anauu.

Pacuétsl: Maccel BemecTBa Wil 00bEMA ra3oB MO U3BECTHOMY KOJHMYECTBY
BEUIECTBA, Macce WM O00BEMY OJHOIO W3 YYACTBYIOIIMX B PEAKLMM BEILECTB,
Macchl (00BEMA, KOMMYECTBA BEHIECTBA) MPOAYKTOB PEAKIMM, €CJIA OJHO W3
BEUICCTB MMEET MPUMECH, Macchl (00bEMA, KOMMYECTBA BEIICCTBA) MPOAYKTa
peakumu, €Clii OJHO M3 BEUIECTB JAaHO B BHUJAE pPacTBOpPA C ONPEACIIEHHON
MacCOBOM JOJEA PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHLICHTPAlMy BELIECTBA B PACTBOPE, AOJAM BBIXOJA MNPOAYKTA PEaKUUH OT
TEOPETHUYECKU BO3MOKHOTO.

MeKnpeaMeTHBIE CBA3H.

Peanuzanuss  MEXNPEIMETHBIX  CBS3€H MpW  HM3ydyeHUM OOWEed u
HEOPraHWYeCKONH XUMHUM B 11 Kjacce OCyHIECTBISIETCS YEPE3 MCIIOIB30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX MMOHATHI, TaK W MOHATHIA, TPUHSITHIX B OTACIBHBIX
MPEAMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO1mme ecTeCTBEHHO-HAYYHbIC IOHATUS: SIBJICHUE, HAYYHBIA (DaKT, TUIOTE3A,
TEOPHs, 3aKOH, aHAJIM3, CUHTE3, KJIacCU(UKalUs, NMEPUOAUYHOCTh, HAOIIOICHUE,
MU3MEPEHHUE, IKCIIEPUMEHT, MOJIEITb, MOJIECTTUPOBAHME.

du3uMka: Marepusi, MHUKPOMHUP, MAKPOMHUP, aroM, DOJIEKTPOH, NPOTOH,
HEHUTPOH, MOH, U30TOMBI, PAJAMOAKTUBHOCTb, MOJIEKYJIA, SHEPIeTUUYECKUI YPOBEHD,
BEUICCTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE BEIISCTBA, WACABHBIA ras,
(pU3NYECKUE BEIMUNHBI, €IMHULBI U3MEPEHUS, CKOPOCTh, SJHEPTHS, MaCCa.

buosnorus: kneTka, opraHu3Mm, sKkocucTeMa, ouocdepa, MeTadOIU3M, MaKpo-
Y MHKPOJJIEMEHTHBI, OCTIK!, KUPBI, YTTIEBOABI, HYKICHHOBBIE KHCIIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MOTOK 3HEPTUU B HIKOCUCTEMAX.

['eorpadus: MuHEpanbl, TOPHBIE MOPOABI, MOJIE3HBIE UCKOMAEMBIE, TOTIJIUBO,
PECYPCHI.

TeXHONMOrMsA: XMMHUYECKAsT TTPOMBILIUIEHHOCTb, METALUTYPrus, CTPOUTEIBHBIC
MaTepUallbl, CEIIbCKOXO3AWCTBEHHOE MPOU3BOACTBO, NMUIIEBAs TPOMBILUICHHOCTD,
(apMaLeBTHUECKAS MTPOMBILUIEHHOCTb, ITPOU3BOICTBO KOCMETHYECKUX



penaparoB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pPUHAIOB, JJIEKTPOHHAS
ITPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TPOI'PAMMBI 110 XUMHWHU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

B cooTBeTCTBHM € CHCTEMHO-AEITEILHOCTHBIM TOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMETa «XHMHs» HA YPOBHE CPEIAHETO
o0mero o0pa3oBaHMsl BBIICICHBI  CICAYIOMIME COCTABJISIFOIIME. OCO3HAHUE
OOy4YarOIIMMHUCS POCCUHCKON T'PaKIAHCKOW HMACHTHYHOCTH, TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOONPEACIICHUIO, HATMYME MOTUBALAN K
OOy4YEHUIO, TOTOBHOCTh M CIOCOOHOCTH OOYyYarOIIMXCSd PYKOBOJACTBOBATHCS
OPUHATBIMU B OOLIECTBE TNpaBUJIAMU M HOPMAaMH TIOBEICHUS, HAIMYME
PABOCO3HAHUS, SKOJIOTUYECKON KYJIBTYPBI, CTIOCOOHOCTh CTABUTH LIEJIA U CTPOUTH
YKU3HCHHBIC TJIaHBI.

JIMYHOCTHBIE ~ pE3yJIbTaThl OCBOCHMS MPEeAMETa «XHUMHS»  OTPaKaroT
Cc()OPMUPOBAHHOCTh OTBITA TO3HABATEILHOM W TNPAKTHYECKON JEATEIBHOCTH
o0yyaromuxcs B MPOLECce pealn3aniu 00pa3oBaTeabHON ACSITETbHOCTH.

JIMYHOCTHBIE  pE3yJIbTaThl OCBOCHMS MpEeAMETa «XHUMHS»  OTPaKaroT
Cc()OPMUPOBAHHOCTh OTBITA TO3HABATEILHOM W TNPAKTHYECKON JEATEIBHOCTH
o0y4Jaronmxcsi B MPOLECCe peanu3anud 00pa3oBaTeNIbHONW NEATEILHOCTH, B TOM
YHCJIE B YaACTH:

1) rpa:kIaHCKOr0 BOCIIMTAHUSL:

0CO3HaHUsl 00YYAOIMIMMHUCS CBOUX KOHCTUTYLIMOHHBIX MMPaB U 00sI3aHHOCTEH,
YBKCHHS K 3aKOHY ¥ MPABONOPSAIKY;

OPEICTABICHUAS O COLMAJBHBIX HOPMAax W MpaBUIaX MEXKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;

TFOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATENBHOCTH NPH CO3AAHHAU
Y4EOHBIX MPOEKTOB, PEIICHWM YUYEOHBIX W TO3HABATENILHBIX 3a7a4, BBIMOTHCHUU
XUMHYECKUAX SKCTIEPUMEHTOB;

CHOCOOHOCTH MOHWUMaTh W TMPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHTHI IPYTUX NP aHAIHU3€E PA3JIMYHbIX BUIOB YUEOHOH NEATEIBHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHHUS

LIEHHOCTHOTO OTHOWIEHWUST K WCTOPUYECKOMY MW HAYYHOMY HACJIEIUIO
OTEUYECTBCHHON XUMUH,

YBOKCHHs K MPOLIECCY TBOPUYECTBA B OOJACTH TEOPUM W TMPAKTUUYECKOTO
NPUJIOKEHUST XWUMHH, OCO3HAHMS TOrO, 4YTO JAaHHBIE HAYKH €CTh PE3yJIbTar
JUIATENBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  SKCIECPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTUKOB,



WMHTEPECA M TO3HABATCIBHBIX MOTHUBOB B TIOJYYEHHMM M MOCICAYIOLIEM
aHaJM3e MHQMOpPMALMKA O MEPEAOBBIX JTOCTHKEHUSX COBPEMEHHOW OTEYECTBEHHOM
XUMWH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHHS,

CHOCOOHOCTH OLICHMBATh CUTYALMH, CBI3aHHBIE C XUMUUYECKUMU SBIICHUSMH,
Y IPUHHAMATH OCO3HAHHBIE PEUICHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBbI W IEHHOCTH,

TFOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE W TMOCTYNKH CBOMX TOBAPHILECH C
NO3ULMII HPABCTBEHHBIX M MPABOBBIX HOPM M € YYETOM OCO3HAHUS MOCIICICTBUI
NOCTYIKOB,

4) popmMupoBaHHSA KYJIbTYPbI 310POBbSI:

NOHMMAHWS LEHHOCTECH 310poBOro M 0Oe3omacHOro obpasa >KHU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOLICHUS K COOCTBEHHOMY (PM3MUYECKOMY W
NCUXUYECKOMY 3[I0POBBIO;

coOroficHUs TpaBuil O€30MacHOro oOpalieHusi C BEUIECTBAMU B OBITY,
ITIOBCEHEBHOM KU3HU, B TPYIOBOW JNEATEIILHOCTH,

NOHMMAHWS LEHHOCTH NPAaBWI WHAMBUAYAIBHOTO M  KOJUIEKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYalMIX, YIPOKAOMIMX 3A0POBBIO U JKU3HH JIFOACH;

OCO3HAHUS TIOCTEACTBANA W HEMPUATUS BPEIHBIX NMPUBBIYCK (yHNOTPeOIEHUS
AJIKOTOJ15, HAPKOTHKOB, KYPEHMS ),

S) Tpy10BOIro BOCIMTAHUSL:

KOMMYHUKAaTUBHOW  KOMIETEHTHOCTH B Y4eOHO-MCCIEA0BATEIBCKOM
JESATEIbHOCTH, OOIIECTBEHHO TIOJE3HOM, TBOPUYECKOM W  APYyrHX BUAAX
JESATEIbHOCTH,

YCTAHOBKM HAa AaKTUBHOE YYacTHE€ B PCIICHUM NPAKTHYECKHAX 33]a4
COLIMAJTBHON HAMPABJICHHOCTH (B paMKax CBOETO KJlacca, MIKOJIbI),

MHTEPECA K MPAKTHUECKOMY M3YUYEHHIO MPOQECCHl pa3IMvyHOrO poaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHMSI MPEAMETHBIX 3HAHUN IO XUMUH,

YBOKEHHS K TPY Ly, JIFOAAM TPYyJa U pe3yJIbTaraM TPYAOBO# AEATENBHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY MHAMBHIYAJbHOH TpPacKTOpHUU
oOpazoBanus, Oyaymied mpodeccuu W peanusanud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMUM, HHTEPECOB U
noTpeOHOCTEH 001IECTBA,;

6) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJAE KAK HMCTOYHHKY
CYILLECTBOBAHMS KM3HU HA 3EMJIE;

NOHMMAHUS TJIO0AJBPHOTO XapakTepa SKOJIOTMYECKMX MNPOONIEM, BIMSHUS
SKOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE TPUPOIHOM M COLIMATTBHON CPEIbI,



OCO3HAHMS HEOOXOJUMOCTH UCIOJIb30BAHUS JOCTMKEHUH XUMHH IS
PELIECHNS BOIIPOCOB PALHOHAIBHOTO IIPUPOIOIIOIBE30BAHNS,

AKTUBHOTO HENPUATHS AECWCTBUH, TMPUHOCIAIIMX BpPEN  OKPYKAKOLIEH
NPUPOAHON Cpeae, YMEHHsS MPOTHO3UPOBATH HEOJArONMPHUSATHBIE SKOJIOTHYECKHUE
MOCJIEACTBUS HPEANPUHAMAEMBIX IEUCTBUI U IPEAOTBPALIATE WX,

HATINYHUS PA3BUTOr0 YKOJIOTMYECKOTO MBILUIEHUS, SKOJOTHYECKON KYJIBTYPHI,
OTIBITa NEATENBHOCTH SKOJIOTHYECKON HaNPaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBATHCS MMH B MO3HABATEIIBHON, KOMMYHUKATUBHON W COLMAIBHOMN
MPAKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJCOJOTUU
xemopooun,

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOLWIETO COBPEMEHHOMY VPOBHIO Pa3BUTHS
HAyKW U OOIIECTBEHHON MPAKTUKH,

MOHUMAHUsl CHCHU(PUKA XWMHM KaK HAyKH, OCO3HaHWS €& pojiu B
(OpPMHUPOBAHUU PALMOHAIBHOTO HAYYHOI'O MBIIUICHUS, CO3JAHUM IEJTOCTHOTO
OPEICTaBICHUs 00 OKPYXaroLIeM MUPE Kak O €AMHCTBE MPUPOJBI M YEIOBEKA, B
MO3HAHWW TMPUPOJHBIX 3aKOHOMEPHOCTEM W pEmEHUU TMPOOJIEM COXPAHCHUS
MIPAPOTHOTO PAaBHOBECHS,

yOSXKAEHHOCTH B OCOOOH 3HAYUMOCTH XWMHH JJIi  COBPEMEHHOM
UUBAIM3AIAA. B €€ TYMAHUCTHYECKOW HAMPaBICHHOCTH W BAKHONW POJHA B
CO37aHMM HOBOW Oa3bl MAaTepUAJILHON KYJbTYPbl, B PEHIECHUH OOATBHBIX
npo0JeM yCTOMYMBOIO PA3BUTHSI YEJIOBEYECTBA — CHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M 3KOJIOTMYECKOM O€30MacHOCTH, B PA3BUTUHA MEIUIIMHBI, 00ECIECUEHUN
YCIIOBHI YCHEMIHOTO TPYAA U 3KOJOTUYECKH KOM(POPTHON >KA3HU KaXKIOTO 4YICHA
0011IeCTBA,

€CTECTBEHHO-HAYYHONU TI'PAMOTHOCTH. TIOHMMAHUS CYIIHOCTAH METOI0B
MO3HAHUSI, UCIOJIB3YEMBIX B €CTECTBCHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJIb30BATh
MOJTyYaeMbI€ 3HAHUS JIJIs aHAIN3a U OOBSCHEHUS SBJICHUH OKPY>KarOIIero Mupa u
MPOUCXOISIINAX B HEM U3MECHECHHIA, YMEHUS JIeJIlaTh 000CHOBAHHBIE 3aKTFHOYCHUS HA
OCHOBE Hay4yHbIX (DAKTOB W HMMEIONMXCS JAHHBIX C LEIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB,

CHOCOOHOCTH CAMOCTOSITENIBHO HKCIOJIB30BATh XUMHUYECKHE 3HAHUS IS
pelIeHUs MPOOJIEM B PEAIBHBIX KM3HEHHBIX CUTYaIUsIX;

MHTEPECA K ITO3HAHUIO, UCCIIEN0BATEIIBLCKOMN AEATEIILHOCTH,

FOTOBHOCTH W CIOCOOHOCTH K  HEOPEPhIBHOMY  OOpa3oBaHUID W
caMm000pa30BaHUI0, K AaKTUBHOMY TOJYYCHHUIO HOBBIX 3HAHUH [0 XWUMUU B
COOTBETCTBHUHM C KU3HECHHBIMU MOTPEOHOCTIAMH,

MHTEPECa K OCOOCHHOCTSM TPyJa B Pa3IMUHbIX cepax mpodhecCHoHaTbHON
JNEATENBHOCTH.



METAIPEIAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE Pe3yJIbTaThl OCBOEHUSI MPOrPaMMBI MO XMMHW HA YPOBHE
cpenHero oo1ero o0pa3oBaHus BKIOYAKOT:

3HaUUMble g (OPMHUPOBAHHMS ~ MHUPOBO33PEHHS  OOy4YarOIIUXCS
MEXIACUUIUITMHAPHBIEC (MEKIPEAMETHbIC) OOUICHAYYHBIE TIOHATHUS, OTPaXKArOIIUE
LEJIOCTHOCTh HAYYHOHW KapTUHBI MUpa W CHEHU(PUKY METOAOB MMO3HAHWUS,
UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, SHEPIHsl, SBJICHUE,
IPOLECC, CHCTEMA, HAYUHBIA (PAKT, MPUHIMI, TMIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TEOpUsl, HCCIEAOBAHUE, HAOTIOACHHUE, U3MEPEHHE, SKCIIEPUMEHT U APYTHE),

YHHUBEPCATIbHBIC YUY€OHBIC NEHCTBUS (IO3HABATENIbHBIE, KOMMYHUKATUBHBIE,

PETYJIATUBHBIC), o0ecneYnBaroOIIne (opmupoBaHue (YHKIMOHATBHOM
IPaMOTHOCTH M COLIMAITEHOM KOMIIETEHIINN O0YYarOMIMXCS,
CHOCOOHOCTB oOyJaromuxcst M CIOJIb30BATh OCBOCHHBIC

MEXIACUMIUIMHAPHBIC, MAPOBO33PCHUYECKUE 3HAHUSI U YHUBEPCAJbHBIC YUYCOHBIC
JEUCTBHS B ITIO3HABATEIILHON W COL[MATIBHON ITPAKTHKE.

MeranpeaMeTHBIE PE3YAbTATBl  OTPAKAOT OBJIAJICHUE YHUBEPCAIBHBIMHU
y4€OHBIMA  TO3HABATCIbHBIMM, KOMMYHUKATHBHBIMU W PErYJISTUBHBIMA
JEUCTBUASIMH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCTBUSI

1) 6a3oBbIe JTOTHYCCKHE NCIHCTBUA:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M AKTyaIM3UPOBaTh  MpoOJEMy,
paccMmarpuBaTh €€ BCECTOPOHHE,

ONPEACTATh LENH JACATETBHOCTH, 3aJaBas MApaMETPbl W KPUTEPHM HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTaThl ACITETBHOCTH C MOCTABICHHBIMU LICIISIMU,

UCIOJb30BaTh MPHA OCBOCHWM 3HAHWNA TPHUEMBI JIOTHYECKOTO MBILILICHUS:
BBIICTISATh XapAKTCPHBIC MPU3HAKM MOHITHNA M yCTAHABIMBATH WX B3aUMOCBSI3b,
MCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS U1 OOBSICHEHHS OTACIBHBIX (PAKTOB U
SIBJICHU

BbIOMpATh OCHOBAHWS M KPUTCPUM [JIs  KJIAaCCH(PUKANMU BEIICCTB W
XAMUYECKUX PEAKLINI,

YCTAHABIMBATh MPUYMHHO-CIECACTBEHHBIE CBS3M MEXIY HM3y4YacMbIMH
SIBIICHUSIMM,

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHAYKTHBHBIE, ACIAYKTUBHBIC, IIO
AQHAJIOTHMN), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccCMaTpUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATH BBIBOBI M 3AKITFOUEHUS,

OPUMEHATH B MPOLIECCE MO3HAHUS HMCIOJIB3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEH, MPEOOPA3OBBIBATH MOJCTBHBIC TPEACTABICHHS — XUMHYECKUAN
3HAK (CMMBOJI) DJIEMEHTA, XUMHUYeCKas (HOpPMysia, YpPABHEHUE XUMWUYECCKON



PEAKIMM — MPH PEIICHUM YYE€OHBIX MO3HABATEIBHBIX W MPAKTHYECKUX 33]a4,
NPUMEHATHh HA3BAHHBIE MOJACIBHBIC MPEACTABICHUS ISl BBISIBJICHUS XapPAKTEPHBIX
NPU3HAKOB M3YYaEMBbIX BEHICCTB U XMMHUYECKAX PEAKLIUAN.

2) 0a30BbIC HCCJICIOBATEILCKHE ICHCTBHS:

BJIQJICTh OCHOBAMM METOJOB HAYYHOI'O TMO3HAHWS BEMIECTB M XUMHYECKHX
peaKuii;

(opMyUPOBATh LENH U 33]1a49H1 UCCIIEI0BAHUS, HCIONIB30BATh MMOCTABICHHBIE
U CaMOCTOATENBHO C(OPMYTUPOBAHHBIE BOMPOCHI B KAueCTBE HWHCTPYMEHTA
NO3HAHWS W OCHOBBI Uil (POPMHUPOBAHMS TUMOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKIACHHUIA,

BIQJICTh HABBIKAMH CAMOCTOSITEJIbHOTO IJIAHUPOBAHUST W MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOMIOIaTh 32 XOJA0M
IPOLECCa, CAMOCTOSATENIBHO MPOrHO3MPOBATh €ro pe3ysbTar, (OpMyIupOBaATH
0000UIEHHS W BBIBOJBI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIbTATOB HCCIIEA0BAHUS,
COCTaBMATH OOOCHOBAHHBINA OTUET O MPOJAEIaHHOM paboTe;

npuoOpeTaTh ONBIT YYEHWYECKOW HWCCIIENOBATENIbCKOW W MPOEKTHOM
JESATEIILHOCTHA, TPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
NOWCKY METOJOB PELICHUS NPAKTHYECKUX 3a7a4, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MO3HAHUS.

3) paborta ¢ undopmanueii:

OPUEHTHPOBATBCS B PA3JMYHBIX HCTOYHWMKAX WH(pOpManmm (HAYy4HO-
NOMYJISIpHAsE JUTEpaTypa XUMHUYECKOTO COJCP)KAHHWS, CIOPABOYHBIC IMOCOOUS,
pecypcbl MIHTEpHETA), aHANM3UPOBaTh WHPOPMALMIO Pa3IMYHBIX BUJIOB U (POpM
PECTABICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTH U
HENPOTUBOPEUYHBOCTB,

(opMyUpoBaTh 3a0POChl U MPUMEHATh PA3TUYHBIE METOJbI MPH MOUCKE W
orOope wHpoOpManuu, HEOOXOAUMOW [UIsl BBIMOJHEHHS YYEOHBIX 3amady
ONpeACICHHOTO TUIIA,

npuoOpETaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHIA U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIGHO ~ BBIOMPATh  ONTUMANBbHYKO  (OPMY  MPEACTABIICHUS
uH(popManuu (Cxembl, TpadpuKh, AUarpaMmbl, TAOIHIIBI, PUCYHKH U IPYTHE),

WCIOJb30BaTh HAYYHBIA S3BIK B KayeCTBE CpeACTBA mnpu padoTe ¢
XUMHYECKOH MHQPOPMAUMEN: TNPUMEHATh MEXKNPEAMETHbIE ((PU3MUYECKUE W
MAaTEMATHYECKHAEC) 3HAKA U CUMBOJIBL, (POPMYJIIbI, a0OPEBHATY PbI, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAITIAAHOCTH.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIe IeHCTBHS:



3a/1aBaTh BOMPOCHI MO CYIECTBY 00CY>KAaeMOit TEMBI B X0O/€ AUAjIora W/wuin
JMCKYCCHH, BBICKA3bIBaTh UJIeH, (JOPMYTUPOBATH CBOM MPEATOKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUS MPEUIOKCHHOM 33124,

BBICTYIIaTh C TPE3CHTAIMEH Pe3yJbTaTOB MO3HABATEIBHON JEATEIBHOCTH,
MOJTYYEHHBIX CAMOCTOSTENILHO MJTH COBMECTHO CO CBEPCTHUKAMM MTPH BBITTOJIHEHUHT
XUMHYECKOTO SKCIEPUMEHTA, MPAKTHYECKONH paldOTHI MO MCCACIOBAHUIO CBOMCTB
M3ydaeMbIX BEIIECTB, peajn3aliui y4eOHOro mpoekTa, U GopMyaupoBaTh BHIBOIBI
1Mo pe3yjibTaraM MPOBEACHHBIX MCCIEAOBAHUN MyTEM COTJIacOBaHUs TO3MIWN B
X0J1¢ 00CYKACHUS 1 OOMEHA MHEHUSIMHU.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIC JCHCTBHS:

CaMOCTOSITENIBHO TIJIAHUPOBATHE W OCYIIECTBIIATH CBOK TO3HABATEJIBHYIO
NESATENBHOCTD, ONpENeNsas €€ LENM W 3a1a4d, KOHTPOJIMPOBATE M N0 MEpe
HEOOXOMMOCTH KOPPEKTUPOBATh MpeaaracMblii  aJlrOpUT™M  JOEHCTBUIA mpH
BBITIOJTHCHMHA YYE€OHBIX M MCCICAOBATEIbCKUX 3a7a4y, BbIOMparh HauboJiee
3¢ }eKkTHBHBIA C€MOCOO WX pEHICHHS C YYETOM [MOJIYYCHHS HOBBIX 3HAHHWNA O
BEUICCTBAX U XUMUUYECCKUX PEAKIUSX;

OCYILLIECTBIIATH CAMOKOHTPOJIb JIEATEIbHOCTH HA OCHOBE CaMOaHaIM3a |
CaMOOLIEHKH.

INPEJIMETHBIE PE3YJBTATHBI

[TpeaMeTHBIE Pe3yabTaThl OCBOCHHS MTPOrPaMMBbI TI0O XUMHUHW Ha YIyOa&EHHOM
YPOBHE Ha YPOBHE CPEIHEr0 oOHIEro oOpa3oBaHMs BKIKOYAKOT CHCHU(UUYECKUE
JUTs y9eOHOTO MpeaMeTa « XUMHUs»y HaydHbIC 3HaHUS, YMEHUS U CTIOCOOBI IEHCTBUM
M0 OCBOCHHUIO, MHTEPIPETAIIMN W MPeoOpa3oBaHKMIO 3HAHWM, BUABI JEATEIHLHOCTH
MO TMOJYYCHUIO HOBOTO 3HAHMS M MPUMEHEHWIO 3HAHWW B PA3IMYHBIX YUCOHBIX
CUTYaIUAX, a TAK)KE B PeaTbHBIX JKM3HEHHBIX CUTYAIUAX, CBI3aHHBIX C XUMHEH. B
nporpaMMe M0 XUMHUU TPEAMETHBIE PE3yJbTaThl MPEACTABICHBI MO ToAaM
U3yYCHUS.

10 KUIIACC

[IpenMeTHBIC pE3YJIBTATBI  OCBOCHUS Kypca «OpraHuyeckas XUMHS)
OTPAXKaroT:

c(hOPMUPOBAHHOCThL MPEJACTABICHUI: O MECT€ WM 3HAYCHUHM OPraHUYeCKOM
XUMUU B CUCTEME €CTECTBCHHBIX HAYK M €€ PO B 00ECHEUYEHUH YCTOWYMBOTO
Pa3BUTHSI YEJOBEYECTBA B PEIICHUM MPOOJIEM 3KOJOTHYECKON, SHEPreTUUECKON 1



NUIICBOH O€30MaCHOCTH, B PA3BUTHHA MEAWLMHBI, CO3JaHUH HOBBIX MATEPHAJIOB,
HOBBIX WUCTOYHUKOB SHEPIUH, B obecneyeHnn PALMOHATBHOTO
OPUPOJIONOIB30BAHUS, B (POPMUPOBAHUM MUPOBO33PEHUS M OOWIECH KyJIBTYpPbI
YeJIOBEKA, A TAaKXKE SKOJOTMYECKM OOOCHOBAHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOIHOM cpene;

BJIAJICHUE  CHUCTEMON  XMMHUYECKHMX  3HAHWA, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAOIINE TOHIATHS — XUMUYECKUI 3JIEMEHT, aTOM, PO U SJCKTPOHHAS
oboynouka aroma, s-, p-, d-aTOMHbIE OpOWTAIA, OCHOBHOEC W BO30YXKIEHHOE
COCTOSIHMS aToma, TruOpuAu3anus AaTOMHBIX OpOWTanei, WOH, MOJIEKYya,
BaJICHTHOCTb, 3JIEKTPOOTPULATENIBHOCTD, CTENEHb OKUCIICHUS, XUMHYECKasl CBS3b,
MOJIb, MOJIIPHAs: Macca, MOJISIPHBINA 00BEM, YIJIEPOJHBINA CKENET, PyHKIMOHAIbHAS
Ipynna, paaukaid, CTPYKTYpHbIE (QOpMynbl (Pa3BEPHYTHIE, COKpAIIEHHBIC,
CKEJIETHBIE), M30MEPHUS CTPYKTYpHas M MPOCTPAHCTBEHHAS (T€OMETPUYECKAs,
ONTUYECKAs), H30OMEPBI, TOMOJIOTHUECKUWA PsiA, TOMOJIOTH, YIJIEBOJAOPOMBI,
KHACTIOPOZI- M a30TCOACPKAIIME OPraHWYECKUE COCIUHEHHSI, MOHOMED, TOJMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCAMHCHUS, TEOPUM, 3aKOHBI
(mepuommuecknii 3akoH J[. M. MenneneeBa, T€Opus CTPOCHUSI OPraHMYECKUAX
BeniecTB A. M. ByTnepoBa, 3aKOH COXPAHEHHUSI MaCChl BEIIECTB, 3aKOH COXPAHEHUS
W TPEBPALICHUS DSHEPrUM NPH XWMUYECKUMX PEaKLUMSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XUMHWHM, MHUPOBO33PEHUCCKHE 3HAHMSI, JICKAIIME B OCHOBE
NOHAMAHWS TPUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX SIBICHUI, MPEACTABICHUS
0 MEXaHU3MAX XUMHYECKHX PEaKUWi, TEPMOAMHAMHYECKAX W KHHETHYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHMsI, O B3AUMHOM BIIUSIHUM aTOMOB M CPYII aTOMOB
B MOJIEKYJIaX (MHIYKTUBHBIA U Me30MepHbINA 3 dekThl, opueHTanThl 1 1 1 pona);
(haKTOJIOTUYECKUE CBEACHHS O CBOMCTBAaX, COCTaBE, MOJYYEHWHM M OE30MACHOM
WCIOJb30BAHNN BAKHEHIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOHN
JECATEIbHOCTA ~ YENIOBEKA, OOIIMX  HAyYHbIX  NPUHLOMIAX  XUMHYECKOIO
NPOU3BOJCTBA (HA MPUMEPE MPOM3BOICTBA METAHOJIA, MEPEPAOOTKH HEPTH);

Cc()OPMUPOBAHHOCTh YMEHMI: BBISBIATH XAPAKTCPHBIC NMPHU3HAKK TOHSTHH,
YCTAHABIIMBATh MUX B3aMMOCBS3b, WCIOJb30BATh COOTBETCTBYIOIIME MOHATUS TPU
OIMCAHUH COCTaBA, CTPOCHUS U CBOMCTB OPraHNYECKUX COCTUHEHUI,

c()OPMUPOBAHHOCTH YMEHUIA:

MCIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJIsi COCTABIICHUSI MOJICKYJISIPDHBIX W
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKENIETHBIX) (POPMYI OPraHUYECKUAX
BELICCTB,

COCTaBJISITh YPABHCHUSI XUMHYECKAX PEAKIMA M PACKPBIBATH MX CYLIHOCTb!
OKHCITUTEIBHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMA  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOIO OajlaHca »dSTUX peakuuil, peakuuii HOHHOrO OOMEHa NyTéEM
COCTaBJIEHUS MX TIOJHBIX U COKPAIEHHBIX MOHHBIX YPABHECHUH;



W3rOTaBIMBATh MOJIEIH MOJIEKYJl OPraHUYECKUX BEIIECTB JUIS WILTHOCTPALIK
WX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMS;

c()OPMUPOBAHHOCTh YMCHHUM. YCTAHABIMBATh MPHHAIC)KHOCTh M3YYEHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTAaBY M CTPOCHHIO K ONPEACIEHHOMY
KJIACCy/Tpynne COCIMHEHWH, JaBaTb MM HA3BaHUS 10 CUCTEMATHYECKOMN
HoMmeHkatype (IUPAC) u npuBOuMTh TPUBMAIBHBIC Ha3BaHUS AJI OTIACIbHBIX
NPEICTABUTENICH OPraHNYECKUX BEIICCTB (ITWIIEH, AllCTHJIEH, TOMYOJI, TIHIICPUH,
ATWICHIJIMKONb, (EHON, (OpMaNbACTUA, AUETAIBACTH, AUETOH, MYpPaBbHHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAsA, OJIEMHOBAs, MAaIbMUTHHOBAs KACIIOTHI,
[JIMIUH, aJJaHWH, MaibTo3a, (PPYKTO3a, aHWIWH, AWBHHWJ, M3O0MPEH, XJIOPOMPEH,
CTHPOJI U APYTHE),

c()OPMUPOBAHHOCThL YMEHHUS ONPEACIAATh BHJ XUMHYECKOW CBSI3U B
OPraHUYECKUX COCAVMHECHMSIX (KOBAICHTHAS W WOHHAs CBS3b, O- W T-CBS3b,
BOJIOPOJIHAS CBSI3b),

c(hOPMUPOBAHHOCThL YMEHUS MPUMEHATH TMOJOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemectB A. M. BytnepoBa anst 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB
BEUIECTB OT MX COCTABA U CTPOCHHSI,

C()OPMUPOBAHHOCTh ~ YMEHHW  XapakTEpPHU30BaThb  COCTaB, CTPOCHUE,
(U3MYECKUE U XUMHUYECKHE CBOHCTBA TUMWUYHBIX MPEICTABUTEICH Pa3IMUHbIX
KJJACCOB OPraHUYECKUX BEIICCTB. AIKAHOB, LUKIOAIKAHOB, aJIKEHOB, AJKAIUCHOB,
JIKWHOB, apOMAaTHYECKHX YIJIEBOJOPOJAOB, CIHUPTOB, IBJICTHAOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX U CJIOXHBIX 3(DUPOB, JKUPOB, HUTPOCOEAUHEHUIN 1
AMUHOB, AMHUHOKHMCIIOT, O€NKOB, YITIEBOAOB (MOHO-, JHW- M MOJMCAXapuaoB),
WUTFOCTPUPOBATh ~ IEHETUYECKYID  CBS3b  MEXAY  HHMM  YPaBHEHUSIMHU
COOTBETCTBYIOIIUX XHMHWYECKUX PEAKIUNA € HMCHOJb30BAHUEM CTPYKTYPHBIX
hopmyu;

c(hOPMUPOBAHHOCTHL YMEHHUS MOATBEPXKIATh HAa KOHKPETHBIX MPUMEpPAX
XapakTep 3aBUCUMOCTH PEAKIMOHHON CIOCOOHOCTH OPraHU4eCKUX COCTMHEHUH OT
KPaTHOCTH M THUIA KOBAJICHTHOM CBSI3U (G- U M-CBSI3H ), B3AUMHOIO BJIMSIHUS aTOMOB
Y TPYIIIT aTOMOB B MOJIEKYJIAX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJIOPOAHOTO
Chipbst  (HE(Th, TPUPOJHBIA Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKU U
MPAKTUYECKOE MPUMEHEHUE POAYKTOB NEPEPabOTKH;

c(hOPMUPOBAHHOCTH BJIAJICHUS CUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METOJAX MO3HAHMS — HAONFOJCHUHU, U3MEPEHUH, MOJACIMPOBAHUM, IKCIEPUMEHTE
(peabHOM M MBICJIEHHOM ) U YMEHUS MPUMEHSTH 3TH 3HAHUS,

c(hOPMUPOBAHHOCTL ~ YMEHHUS  IPUMEHSTh OCHOBHBIE onepanuu
MBICJIUTEJILHON ACATENIBHOCTA — aHajiu3 W CHUHTE3, CpaBHEHHME, 0000LIEHUE,



CUCTEMATU3ALMIO, BBISIBICHUE NMPUYMHHO-CIICICTBEHHBIX CBSA3€H — I M3YUYEHUS
CBOMCTB BEILECTB U XUMUYECKUX PEAKIUNA;

c()OPMUPOBAHHOCTh YMEHMIA: BBISBIIATH B3AMMOCBSA3b XUMUUYECKUX 3HAHHNA C
MOHATUSAMU W TPEICTABICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB s
0onee OCO3HAHHOIO MOHWUMAHHs CYUIHOCTH MAaTePUAIBHOIO E€OMHCTBA MUPA,
UCIOJb30BaTh CUCTEMHBIC 3HAHMSI TIO OPraHUYECKOW XUMHUHU Ui OOBSICHECHUS W
MTPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO ITPUPOY;

C()OPMUPOBAHHOCTh YMCHHW. MPOBOJWTH PACU€Thl MO XUMHUYECKUM
(dopMysiaM M YpaBHEHUSIM XHUMHUYECKUX PEAKLIMN C UCHOIB30BAHUEM (DU3MUYECKUX
BEIMYMH (Macca, OOBEM Ta30B, KOJHMYECTBO BEIIECTBA), XaPAKTEPU3YIOLIMX
BEIIECTBA C KOJMMYECTBEHHOW CTOPOHBI. PACUETHI MO HAXOMKACHUK) XUMUYECKON
(OpMyJIbl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JOJSIM XHUMHUYECKHAX BJIEMEHTOB,
OPOAYKTAM CrOpPaHMs, MJIOTHOCTH ra3000Pa3HBIX BEIIECTB,

c()OPMUPOBAHHOCTh YMEHMIA: MPOTHO3UPOBATh, AHATTU3UPOBATH U OLIECHUBATh
C TMO3MUMHA  DKOJIOTMYECKOH  OE30MACHOCTH  MOCJIEACTBUS  OBITOBOH W
MPOU3BOACTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBI3aHHOM ¢ mepepaboTKoi
BEILECTB, UCMOIb30BATh NOJIYYCHHBIC 3HAHUS IS IPUHATHS TPAMOTHBIX PELICHUI
npoOJiEM B CUTYalMsIX, CBSI3AHHBIX C XUMUEI;

c()OPMUPOBAHHOCTh YMEHMI: CAMOCTOSITENILHO IJIAHUPOBATh M MPOBOJIUTH
XUMHYECKAA 3KCIEPUMEHT (MOJIYYEHHE M M3YUYECHUE CBOHCTB OPraHM4eCKHX
BEIIECTB, KAYECTBEHHBIC PEAKUMM VYIJIEBOAOPOAOB PA3UYHBIX KJIACCOB M
KHCJIOPOACOAEPKAIIAX OPraHMYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIBHBIX
3aa4 N0 PACMO3HABAHWIO OPraHMYECKUX BEIIECTB) C COOMIOJCHUEM MPABUII
Oe3omacHOro oOpallleHusT ¢ BEIIECTBAMU W Ja0OPATOPHBIM 000pPYAOBAHUEM,
(opMynupoBaTh LENb MCCICIOBAHMS, MPEACTABIATE B PANIMUHONA  Qopme
PE3YJIBTATHI SKCIIEPUMEHTA, AHATM3UPOBATH ¥ OLICHUBATH UX TOCTOBEPHOCTE,

c()OPMUPOBAHHOCTH YMEHUIA:

coOJII01aTh MPaBWIa SKOJIOTMYECKHU E€CO00Pa3HOr0 MOBEACHHS B OBITY W
TPYJOBON JEATEIIBHOCTH B LENSAX COXPAHEHUS CBOETO 3J0POBBbS, OKPYXKAKOLIEH
MPUPOAHON CPEABI U AOCTHXKEHUS €€ YCTOWYMBOTO Pa3BUTHS,

OCO3HABAThb OMNACHOCTb TOKCHMYECKOTO JEHCTBUS HA S>KUMBBIC OPraHU3MBI
ONPEACIEHHBIX OPraHUYECKUX BELIECTB, MOHUMAs CMbICH nokasarens [1JIK;

aHAJIM3APOBATh LENECOO0OPA3HOCTh MPUMEHEHUS OPraHWYECKUX BEIIECTB B
OPOMBILICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLIEHUS PUCK-TTOJIB3A,

c(hOPMUPOBAHHOCTh YMEHUWH: OCYIIECCTBIIATh IEJICHANPABICHHBI MOUCK
XUMHYECKOH MH(OPMALMU B PA3IMYHBIX UCTOYHUKAX (HAy4HAas U y4eOHO-HAYYHAS
JUTEpPaTypa, CPEICTBA MacCOBOM MH(popManun, MHTEPHET U APYTUE), KPUTHYECKA
AHAJIM3UPOBATh XMMUYECKYI0 MH(POPMALUIO, IEpepadaThiBaTh €€ W UCHOJb30BaTh
B COOTBETCTBUU C MOCTABJICHHON YUeOHOU 3a1a4eid.



11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHudeckas
XUMUSY OTPAKAKOT:

c(hOPMHUPOBAHHOCTh MPEJACTABJICHUNA: O MaTepUaJbHOM €IUHCTBE MUpa,
3aKOHOMEPHOCTSAX WM TIO3HABACMOCTH SIBJICHHA MPUPOJBI, O MECTE W 3HAYCHUH
XUMUU B CUCTEME €CTECTBCHHBIX HAYK M €€ PO B 00ECHMEUYEHUH YCTOWYMBOTO
Pa3BUTHS, B PEIICHUM NPOOJIEM 3KOJOTMYECKON, SHEPreTMUYECKOW M MUILECBOMN
0€30MacHOCTHA, B Pa3BUTUU MEAUIIMHBI, CO3JAaHMM HOBBIX MaTEPHAJIOB, HOBBIX
WCTOYHUKOB SHEPrvM, B OOECHEUYEHUH PAlMOHAIIBHOTO MPHUPOJOINONB30BaHUS, B
(OpPMHUPOBAHUM MHPOBO33PECHUS M OOWIEH KYJIbTYypbl YEJIOBEKA, a TaKKe
AKOJIOTUYECKA OOOCHOBAHHOIO OTHOIICHHWS K CBOEMY 3J0POBBIO M MPUPOJAHOM
cpenc,

BJIAJCHAE  CHUCTEMOW  XMMHUYECKHUX  3HAHWIN, KOTOpass  BKIIFOYAET:
OCHOBOTIOJIATAKOMINE TOHATUS — XUMWYECKUH OJJIEMEHT, aroM, SApO aroMma,
W30TOMBL, ANEKTPOHHAS 000JI0YKa aroMa, s-, p-, d-aToMHbIe OpOUTaIU, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alvs aTOMHBIX OpOWTANCH, HWOH,
MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPHUIIATENBHOCTh, CTCIEHb  OKUCJICHUS,
XUMUYECKass CBs3b (KOBAJICHTHAsl, WOHHAs, METAUIMYECKas, BOJOPOIHA),
KPUCTAUTMYECKAS PCIIETKA, XAMMWYECKAs PEaKus, PACTBOP, JJICKTPOJIUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIMTUYECKAS JUCCOLMALNS, CTENCHb JIUCCOLMAIUY,
BOJOPOJHBIA MOKA3aTellb, OKHCIUTENb, BOCCTAHOBUTENb, TEMIOBOW 3((peKT
XUMHAYECKON PEaKuU, CKOPOCTh XUMUYECKON PEAKIIMH, XUMUYECKOE PABHOBECHUE,
TEOPUM WU 3aKOHBI (TCOPHS DJICKTPOIMTUYECCKOW IUCCONUAIN, TEPHOTAYECKUNA
3akoH J[.M. MeHnaeneeBa, 3aKOH COXPaHEHUs MACChl BELIECTB, 3AKOH COXPAHECHUS U
MPEBPAIIEHUS SHEPTUU MPU XUMHYECKUX PEAKIHUIX, 3aKOH MOCTOSHCTBA COCTAaBa
BEIIECTB, 3aKOH JCUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK
XUMHAH, MHPOBO33PEHUYECKUE 3HAHWS, JIEKANME B  OCHOBE TOHWMAHUS
MPUYUHHOCTA W CHCTEMHOCTM  XUMHYCCKUX  SIBJICHHA, COBPEMCHHBIC
MPEACTABIICHAS O CTPOCHHWM BENIECTBA HA ATOMHOM, WOHHO-MOJICKYJISPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX, TPEIACTABIICHHST O MEXAHU3MAX XWUMHYECKUX
peaKknuii, TECPMOJUHAMHYCCKUX M  KHUHETUYECKMX 3aKOHOMEPHOCTSAX KX
MPOTEKAHKS, 0 XAMUYECKOM PABHOBECHM, PACTBOPAX M JUCIECPCHBIX CHCTEMAX,
(haKTOJIOTMYECKHUE CBEICHHUS O CBOWMCTBAX, COCTABE, MOJIYYCHUM W OE€30MaCHOM
UCIOJIb30BAHUU BAKHEHIINX HEOPraHMYECKUX BEIICCTB B OBITY W MPAKTUYECKOMH
JEATENBHOCTA  4YEJIOBEKA, OOUIMX  HAyYHbIX MPUHIOUANAX  XUMHYECKOTO
MTPOU3BOJICTBA,

c(hOPMHUPOBAHHOCTh YMEHUIL. BBISBJISATH XapPAKTEPHBIE MPU3HAKW TOHSTHIMA,
YCTAHABJIMBATh WX B3aUMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOUIUE MOHSATUS TPU
OMUCAHWUY HEOPTraHWYECKUX BEMICCTB U UX MPEBPALICHUM,



c()OPMUPOBAHHOCTh YMEHHMS HKCIOJIB30BATh XMUMHUYECKYH) CHMBOJIMKY IS
cocrtapneHuss (OpPMYJT BEHIECTB M YPaBHEHUH  XMMWYECKMX  PEaKLUH,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIBHBIX
BEILIECTB;

c()OPMUPOBAHHOCTh YMEHHS OMPEACIIATh BAJICHTHOCTD U CTEMECHb OKUCIICHUS
XUMHYECKHAX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMUYECKON CBs3HM (KOBAJICHTHAS,
WOHHAsA, METAJUIMYECKas, BOAOPOAHAs), THUN KPUCTAUIMYECKOH  PEIIETKA
KOHKPETHOTO BEILECTBA,

Cc()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJA XUMHWYECKOW CBS3M W THIMA KPUCTALIMYECKOH PpEmIETKH, OOMEHHBIA W
JOHOPHO-AKLCNITOPHBINA MEXaHNU3MbI 00OPa30BAHUS KOBAJICHTHOH CBSI3H,

C()OPMUPOBAHHOCTh ~ YMEHW:  KJIAacCH(PUUMPOBATh.  HEOPraHUYECKUE
BEUIECTBA 110 UX COCTABY, XUMUUYECKUE PEAKIIMH 110 PA3TAYHBIM TPA3HAKAM (YHACTY
¥ COCTAaBY PEarvpyrolIMX BELIECTB, TEIUIOBOMY 3(PQPEKTY PEaKLUH, U3MEHEHUIO
CTCIICHEH OKHCIEHUS DBJIEMEHTOB, OOpaTMMOCTH, Y4YaCTHIO Katajim3aropa |
APYTUE); CaMOCTOATENBHO BEIOMPATh OCHOBAHUS W KPUTEPUH [UT KiTacCU(UKauu
MU3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKLUi;

c()OPMUPOBAHHOCTh YMEHHMSI PACKPBIBATH CMBICT MEPHUOIUUYECKOTO 3aKOHa /JI.
H. Menaeneesa 1 JEMOHCTPUPOBATH €r0 CUCTEMATU3HPYIONIYIO, OOBICHUTEIIBHYIO
Y IPOTHOCTHYECKYIO (YHKIUY;

Cc()OPMUPOBAHHOCTh YMEHWH: XapaKTEPH30BaTh 3JIEKTPOHHOE CTPOCHUE
arTOMOB M HMOHOB XHUMWYECKUX JJIEMEHTOB IE€PBOrO—YETBEPTOrO MEPUOIOB
[lepuoanyeckoit  cucremsr K. MenaeneeBa,  UCHONB3YyS  IOHITUSA
«IHEPrETUYECKUE YPOBHUY, «IHEPrETUYECKUE MOAYPOBHM», «S-, p-, d-aTOMHBIE
opOUTaIN», «OCHOBHOE M BO30YXIEHHOE SHEPrETUYECCKHE COCTOSHUS aroMay,
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHUYECKHX JJIEMEHTOB W WX
coeauHeHni 1o mnepuogaMm u rpynnam Ilepuommueckoin cucremsl [ WM.
MeHnaeneeBa, BaJI€HTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX 3JIEKTPOHHBIX 000JI0YEK;

Cc()OPMUPOBAHHOCTh YMEHHWIA: XapakTepHU30BaTh (OMUCHIBATH)  OOIIME
XUMHAYECKHE  CBOMCTBA  BEILUECTB  PA3MYHBIX  KJIACCOB,  IMOATBEP)KIATH
CYILLIECTBOBAHUE T€HETHYECKON CBA3M MEXAY HEOPraHMYECKUMHU BELIECTBAMH C
ITIOMOLIBIO YPABHEHUI COOTBETCTBYOIIMX XUMUYECKUX PEAKLINNA;

C()OPMUPOBAHHOCTh YMEHUS PACKPBIBATH CYLIHOCTb.  OKWCJIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMNA MOCPEICTBOM COCTABICHMS JJIEKTPOHHOTO OayiaHca
ATUX PEaKUWid;, peakuuii MOHHOrO OOMEHA MyTEM COCTABJICHUS WX TOJHBIX U
COKpPAII€HHBIX  HMOHHBIX  YPaBHEHWW,  peakUuid  THAPOJIM3a;,  PEaKiui
KOMIUIEKCO00pa30BaHusl (Ha TPUMEPE THAPOKCOKOMIUIEKCOB IMHKA W AJTFOMHHHS ),



C()OPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH NPOTEKAHUS
XUMUYECKUX PEAKIMA C yU4ETOM MX SHEPreTUUYECKUX XapaKTEPUCTHK, XapakTep
U3MEHEHHUS CKOPOCTH XMMMYECKOW pEaKIMu B 3aBUCUMOCTU OT Pa3IUYHBIX
(haKTOpOB, a TAKKE XAPAKTEP CMEIIEHUS! XMMHUYECKOTO PABHOBECHSI MO BIUSHUEM
BHEITHUX Bo3AcicTuid (mpuHum Jle [larense);,

C()OPMUPOBAHHOCTh YMEHUS XAPAKTEPU30BATh XUMHUYECKUE PEaKIIUH,
JeKalMe B OCHOBE MPOMBIIIJIEHHOIO TMOMYYECHHUsS CEPHOM KHCIIOTHI, aMMHAKa,
o0llIMe HayuyHbI€ TMPUHIMIBI XUMHUYECKMX TMPOU3BOJCTB;, LEJIECOOOPA3HOCTh
OPUMEHEHUS] HEOPTraHMYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUsl COOTHOLIEHUS PUCK-TTOJIB3A,

c(hOPMHUPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAHWA O METOJAX HAYYHOIO
NO3HAHWS SIBJICHUWA MOPUPOABI — HAOIIOJCHUE, W3MEPECHUE, MOJCIUPOBAHHUE,
AKCHEPUMEHT (PEaTbHBIN U MBICJIEHHBIH ), UCTIOJB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHATh 3T 3HAHUS TP IKCIIEPUMEHTAIBHOM MCCIICIOBAHUU BELIECTB
U s OOBACHEHHS XUMHUUECKUX SIBJICHUHM, HMMEIOIIUX MECTO B TPUPOIE,
NPAKTUYECKON ACATEIBHOCTH YE€TOBEKA U B IOBCEAHEBHOM KU3HU,

Cc(OPMHUPOBAHHOCTb YMEHHMSI BBISBJISATH B3aMMOCBS3b XUMUUECKUX 3HAHUHA C
MNOHSATUSIMA U TPEACTABICHUSIMU JPYTMX €CTECTBEHHO-HAYUYHBIX MPEIAMETOB JUIsl
0oree 0CO3HAHHOTO MOHUMAHUSI MAaTEPUAIBHOTO €IMHCTBA MUPA,

C()OPMUPOBAHHOCTh YMEHUS MPOBOAUTH PACUYETHI. C HWCHOJb30BAHUEM
NOHSATHI «MaccoBas 0Jisl BELIECTBA B PACTBOPE» M «MOJIIPHAS KOHLEHTPALUS;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO W3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE
Wi 00BEMY OHOIO M3 YYACTBYIOIIMX B PEAKIMH BELIECCTB;, TEMIOBOro 3¢ (eKra
PEAKIMK;, 3HAYEHUS BOJOPOJHOIO MOKA3aTeNsl PACTBOPOB KUCIOT M IIEIOYEH €
W3BECTHOM CTENEHBIO JUCCOLMAIIMKM, MacChl (00BbEMaA, KOJIMYECTBA BEIIECTBA)
OPOAYKTA PEAKLMH, €CIH OJHO M3 MCXOJIHBIX BEIIECTB JAHO B BHJE PACTBOPA C
ONMPENECIEHHON MaCcCOBOM JTOJICH PacTBOPEHHOIO BEIIECTBA WJIM JIaHO B M30BITKE
(MMEeT MPUMECH), JO0JM BBIXOJA MPOAYKTa PEaKkUMh;, OOBEMHBIX OTHOLICHHIA
ra3os,;

Cc()OPMUPOBAHHOCTh YMEHHI: CAMOCTOSITENILHO IJIAHUPOBATh M MPOBOJIUTH
XUMHYECKAA  SKCIEPUMEHT  (MPOBEACHHWE  pPEaKkUMidi  MOHHOrO  OOMEHA,
NOJATBEPXKICHUE KQUECTBEHHOTO COCTABA HEOPraHMYECKUX BEIIECTB, ONPEICICHUE
Cpelpl PACTBOPOB BEUICCTB € MOMOINBID WHAWKATOPOB, W3YUYCHUE BIIHSHHS
pa3nuuHbBIX  (PAKTOPOB HA CKOPOCTh XMMHYECKOH  pPEaKklMH, PpELICHUE
DKCHOEPUMEHTAJIBHBIX 3a7ad mo Temam «Mertamuibly U «Hemeramis»y) ¢
coONroIcHAEM TIPaBWiT GE30MacHOro O0pallleHUsl ¢ BELIECTBAMH M J1a00PATOPHBIM
obopyaoBaHueMm, (HOpMyaupoBaTh I1E€db  HWCCICAOBAHUS, MPEICTABIATH B
Pa3NAYHON (opME PE3yAbTATHl SKCIEPHUMEHTA, AHATM3UPOBATh U OLICHUBATh WX
JOCTOBEPHOCTB;



c(OPMUPOBAHHOCTH YMEHUI: COOJIFOAATH TPaBUJIa MOJIb30BAHUS XUMHUYECKOH
nocyoil u nadoparopHbiM  00OpYJOBaHMEM, OOpalICHUs C BEIIECTBAMH B
COOTBETCTBUM € WHCTPYKIMSMHU MO BBIMOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH UEIECOOOPA3HOr0 TMOBEACHHUS B OBITY W TPYHOBOM
JEATENBHOCTHA B LEJSIX COXPAHEHUS CBOETO 3I0POBbs, OKPYKAKOWIEH NMPUPOAHON
CpeAabl W JOCTHXKEHWS €€ YCTOWYMBOrO PAa3BHUTHS, OCO3HABATH OMACHOCTh
TOKCUYECKOTO JICHCTBUS HA >KUBBIC OPTaHU3MbI ONMPEACIEHHBIX HEOPraHUYECCKUX
BELIECTB, MOHUMAas cMbICT nmokasarens [1K;

c(hOPMUPOBAHHOCThL YMEHUWH: OCYIIECCTBIIATh IEJICHANPABICHHBIA MOUCK
XUMUYECKOH MH(POpMAIINKN B PA3IMYHBIX UCTOYHHMKAX (Hay4YyHas U y4eOHO-Hay4YHas
JUTEpaTypa, CPEeACTBa MacCOBOM nHpopmanun, MHTEPHET U APYTUE), KPUTHUECKA
AHAJIM3UPOBATh XUMUYECKYI0 MH(pOPMAaLMIO, epepadarbiBaTh €€ U UCHOJb30BaTh
B COOTBETCTBUU C MOCTABJICHHON yU4eOHOU 3a1a4eid.



TEMATNYECKOE NMI1AHNPOBAHWE
10 KJTACC

KonwnyecTBO yacoB

Ne HavnmeHoBaHMe pasfenos U Tem
n/n nporpaMmel Bcero

Pasgen 1. TeopeTu4yeckune 0OCHOBbI OPraHNYecKom XUMUmn

MpeaMeT opraHMYecKoi Xxumun. Teopus

11 CTPOEHMSA OpraHNYecKnx coeguHeHnn A. M. 8
ByTneposa
WToro no pasgeny 8

Pasgen 2. ¥Yrnesogopoabl

MpefenbHble YrneBoAopoabl — a/lKaHbl,

2.1 5
LUMKNOa/IKaHbI

29 HenpegenbHble yrieBogopoabl: a/iKeHbl, 1
' aIKaNeHbl, aIKUHbI

2.3 ApomMaTunyecKkue yrnesofoposbl (apeHbl) 8

24 MpunpoaHbIe UCTOYHUKIN YTNIEBOAOPOLOB U NX 4
' nepepaboTKa

25 ["anoreHnponsBofHbIe Yrn1eBo40p0L0B 4
WToro no pasgeny 35
Pasgen 3. Kucnopogcogepxatiue opraHn4ecKmne coefuHeHuns

3.1 CnnpTbl. PeHonN 1

KOHTpO/bHbIE
paboThbl

MNpakTunyeckune
paboThbl

ONeKTPOHHbIe

(umdpoBble)
obpasoBaTe/ibHble

pecypchbl

Bubnunorteka LLOK
https://mvschool.edu.ru/

Bubnuoteka LIOK
https://mvschool.edu.ru/
Bubnuoteka LIOK
https://mvschool.edu.ru/
Bubnuoteka LIOK
https://mvschool.edu.ru/
Bubnunoteka LLOK
https://mvschool.edu.ru/

Bubnunoteka LLOK
https://mvschool.edu.ru/

BubnunoTteka LLOK
https://mvschool.edu.ru/


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Kap6oHW/bHbIE COeANHEHUS: anbaernbl 1
Bubnunoteka LLOK

3.2 . : 21 0 1
KeToHbl. Kap6oHoBble KUCMOTbl. CNOXHbIe Pttps://mvschool eduru/
agmpbl. XKnpbl
3.3 Yrnesofbl 9 1 0 Bubnunoteka LIOK
https://myschool.edu.ru/
WToro no pasgeny 41

Pasfen 4. AsoTcogepyKallme opraHUyeckune coeiMHeHUdA

Bubnuoteka LIOK

4.1 AMWHbI. AMUHOKNCNOTbI. Benkun 12 1 2
https://myschool.edu.ru/
WToro no pasgeny 12

Pasgen 5. BbICOKOMONEKYNAPHBbIe COeAVHEHNA

Bubnuoteka LIOK

51 BbICOKOMOIEKYNSIPHbIE COEANHEHUS 6 3 1
Y7 A https://myschool.edu.ru/

WToro no pasgeny 6

OBLLEEE KOJTMYECTBO YACOB T10 INMPOIrPAMME 102 6 6


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KNTACC

HavmMeHoBaHWe pasfenoB U Tem
nporpamMmmbl

Ne n/n

Pasgen 1. TeopeTuyeckne OCHOBbI XUMUU
CTpoeHue atoma. Meproanyeckmnii 3aKoH
11 n MNepuoanyeckas cucTemMa XMMUYECKUX
anemeHToB . . MeHpeneeBa

CTpoeHue BelecTBa. MHoroobpasve
BELLEeCTB

12

13 XMUYecKue peakuum

WToro no pasgeny

Pasgen 2. HeopraHunyeckasa xumMmunsa

2.1 HemeTtannbl

2.2 MeTannbl

WToro no pasgeny

Pazgen 3. XuMuna v >Xn3Hb

MeToAabl NO3HaHUA B XUMUN. XUMUA U
YXU3Hb

3.1

WToro no pasgeny

KonnyecTBo 4yacos

Bcero

1

19

39

31

23

54

KOHTpO/bHbIE
paboThbl

MNpakTnyeckne
paboThbl

O/IeKTPOHHbIE
(umdppoBble)
obpasoBaTenbHble

pecypcbl

Bubnmnoteka LIOK
https://mvschool.edu.ru/

Bubnnoteka LIOK
https://myschool.edu.ru/

Bubnmnoteka LIOK
https://myschool.edu.ru/

Bubnmnoteka LIOK
https://myschool.edu.ru/

Bubnunorteka LLOK
https://myschool.edu.ru/

Bubnmnoteka LIOK
https://myschool.edu.ru/


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







MOYPOUYHOE NM/JTAHNPOBAHWE

10 KJTACC
No T
i emMa ypoka

MpegMeT 1 3HaYeHMEe OPraHNYecKo
XMW, NPeACcTaBneHe 0 MHOroobpasunm
OpraHnYecKmx CoegnHeHN

DNeKTPOHHOEe CTPOEHME aToMa yriiepoaa
(ocHOBHOE N BO3OYXXAEHHOE COCTOSAHUA).
BaneHTHbIe BO3MOXHOCTK aToMa
yrnepoga

Xnmmnyeckas cBA3b B OpraHM4ecKmnx
coeAnHeHNsIX. MexaHn3Mbl 06pa3oBaHUs
KOBa/IEHTHOI CBSA3W, CNOCO6bI paspbiBa
CBS3eNn

Teopus CTPOEHUST OPraHUYecKnx
coeguHeHunii A. M. byTtneposa

Buabl nsomepun: CTpyKTypHas,
NPOCTPaHCTBEHHAA. DNEKTPOHHbIE
3(hheKTbI B MOJSIEKYaX OpraHU4ecKux
COeIMHEHWTA

MpeacTaBneHne o Knaccuukauum mn
cucTemMaTMyecKas HoOMeHKaTypa
(ITUPAC) opraHMyeckunx BeLLECTB

Knaccugpmkaumsa peakumii B

KonnyecTtBo yacoB

Bcero

KOHTpO/bHbIE
paboThbl

MpakTnyeckune
paboThbl

JaTa
N3y4yeHns

05.09.2023

06.09.2023

07.09.2023

12.09.2023

13.09.2023

14.09.2023

ONeKTPOHHbIe

unpoBbIe
obpasoBaTefibHble

pecypchbl

Buénuoteka LIOK
https://myschool.edu.ru/

BubnunoTteka LLOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Buénuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Buénuoteka LIOK


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

10

1

12

13

14

OpraHM4ecKom XMMnm

CucTtemMaTm3aumsi 1 0606LLLEHNE 3HAHWIA
no Teme

AnKaHbl: romMosiornyeckuii psa, oéuias
(hopMyna, HOMEHK/aTypa 1 M3oMepus,
3N1EKTPOHHOE U NMPOCTPaAHCTBEHHOE
CTPOEHWE MOSEKY

dur3MYECKME U XMMUYECKME CBOMCTBA
a/IKaHOB

HaxoxaeHne anKaHoB B Npupoge.
Cnocobbl MosfyyYeHUs 1 NpUMeHeHNe
a/IKaHoB

LinknoankaHbl: o6Liasa qopmyna,
HOMEHK/IaTypa 1 nsomepus,
0COBEHHOCTU CTPOEHUA U XUMUYECKUX
CBOWCTB, CNOCO6bI MOMyYeHUs 1
NPUMeHeHne

PelleHne pacyéTHbIX 3a4ay Ha
onpejenieHne MONEKYNSIPHON hopmy bl
OpraHnyYyecKoro BeLLecTBa Nno MaccoBbIM
[0NSIM aTOMOB 3/1EMEHTOB, BXOAALLMX B
ero coctas. Cucrtemarumsaumsa n
006006LLIEHNE 3HAHWUIA MO TeEMe

AJIKEHbI: TOMOJIOrMYECKNA psag, obLuas
(hopMynia, HOMEHK/1aTypa, 3/1eEKTPOHHOE
N NPOCTPaHCTBEHHOE CTPOEHME MOJIEKYIN.
CTpyKTypHasi 1 Luc-TpaHc-n3omepus
a/IKEHOB

19.09.2023

20.09.2023

21.09.2023

26.09.2023

27.09.2023

28.09.2023

03.10.2023

04.10.2023

https://mvschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

BubnunoTteka LLOK
https://myschool.edu.ru/

BubnnoTteka LLOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

BubnnoTteka LLOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/
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https://myschool.edu.ru/
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https://myschool.edu.ru/
https://myschool.edu.ru/
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15

16

17

18

19

20

21

22

23

24

25

26

dusmyeckre N XMMN4YecKne CBOMCTBA
ankeHos. [NpaBnno MapKoBHUKOBa

Cnocobbl NOMyYeHUst N NPUMEHEHNE
aJIKEHOB

MpakTnyeckasn pabota Ne 1 no Teme
""TonyyeHne aTuneHa N U3yyeHue ero
cBoiicTB"

PellieHWe pacyETHbLIX 3ajay Ha
onpegenieHne MONEKYNSIPHON hopmy bl
OpraHM4yecKoro BeLLecTBa
AJIKaneHbI: COnpsXeéHHbIe,
N30/IMPOBaHHbIE, KYMYNUPOBaHHbIE.
OC06eHHOCTM 3/IEKTPOHHOI0 CTPOEHUSA
XMMUYECKUNE CBOMCTBA CONPSIKEHHbIX
[OVEHOB

Cnocobbl Mosly4eHUs U NpUMeHeHKe
a/KagneHoB

AJTKWHbI: FOMOOTMYecKuiA psag, obulas
thopmMyna, HOMeHKNAaTypa, 3N1eKTPOHHOe
1N NPOCTPaHCTBEHHOE CTPOEHME MOMEKY,
(hr3nYecKme CBOMCTBA

XMMUYECKUNE CBOMCTBA a/IKMHOB

KauecTBeHHble peaKLUn Ha TPOIHYHO
CBsI3b

Cnocobbl NOMyYeHUsT N NPUMEHEHNE
IKUHOB

PelleHVe 3aa4: pacyéTbl N0 ypaBHEHWIO

05.10.2023

10.10.2023

11.10.2023

12.10.2023

17.10.2023

18.10.2023

19.10.2023

24.10.2023

25.10.2023

26.10.2023

07.11.2023

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnunoteka LLOK
https://myschool.edu.ru/

Buénuoteka LIOK
https://myschool.edu.ru/

BubnunoTteka LLOK
https://myschool.edu.ru/

Buénuoteka LIOK
https://myschool.edu.ru/

Bubnunoteka LLOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Buénuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Buénuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
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27

28

29

30

31

32

33

34

35

36

37

XUMUNYECKOIA peakuynn

CucTtemMaTm3aumsi 1 0606LLLEHNE 3HAHWIA
no Teme

ApeHbI: rOMO/IOrMYeCKNiA psg, obLuas
(hopmyna, HOMeHKaTypa. 31eKTPOHHOe
N NPOCTPaHCTBEHHOE CTPOEHME MOJIEKY/
6eH30/1a 1 TO/yoNa, Ux usanyveckue
CBOWCTBa

X1MUYeCcKne CBOMCTBA apeHoB: peakummn
3aMeLleHns

XUMMYeCKMe CBOMCTBA apeHOB: peakLmm
NPUCOeANHEHUS, OKUC/IEHME TOMOJIOr0OB
6eH30Na

OC06EHHOCTM XMMUYECKNX CBOICTB
cTmpona

PellieHWe pacyETHbLIX 3ajay Ha
onpegenieHne MONEKYNSIPHON hopmy bl
OpPraHnYyecKoro BeLllecTBa

Cnocob6bl MonyyvyeHNsa n NpUMeHeHMe
apeHoB

"eHeTUYecKas CBA3b MeXay
pasIMYHbIMK KnaccaMu yrnieBoLopoLoB
PacuéTbl N0 ypaBHEHMAM XUMUYECKUX
peakuuii. CuctemaTunsaumsa n o6o6LyeHme
3HaHuWI No Teme

MpupoaHbIl ras. MonyTHble HePTSAHbIE
rasbl

KameHHbIl yronb v NpoayKTbl ero

08.11.2023

09.11.2023

14.11.2023

15.11.2023

16.11.2023

21.11.2023

22.11.2023

23.11.2023

28.11.2023

29.11.2023

30.11.2023

https://myschool.edu.ru/

Buénuoteka LIOK
https://myschool.edu.ru/

BubnunoTteka LLOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

BubnunoTteka LLOK
https://myschool.edu.ru/

Buénuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnunoteka LLOK
https://myschool.edu.ru/

Buénuoteka LIOK
https://myschool.edu.ru/

Buénuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
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38

39

40

41

42

43

44

45

46

47

nepepaboTKu

HedTb 1 crnocobbl eé nepepaboTKu.
MpumeHeHWe NPOLYKTOB nepepaboTKm
HelpTH

MeHeTUYecKas CBSA3b MeXLy
pasIMYHbIMU K/laccamu YreBo40po40B

"asI0reHoNpPoun3BOAHbIE YT /1EBOJ0POLO0B:
3/1IEKTPOHHOE CTPOEHNE; peaKL
3aMeLLeHMs rasioreHa

[JencTeue wenoyei Ha
rasioreHnpon3BoHble. B3anMopaeicTeme
AUranoreHasIKaHoB ¢ MarHMeM U LIMHKOM

CuctemaTmsaumns n 0606LLeHNE 3HAHWN
no pasgeny "'Yrnesogopogbl'
KoHTponbHas paboTa rno teme
""Yrnesogopoab!"

MpegenbHble 0AHOATOMHbIE CNUPTBI:
rOMOI0rnYecKuii pag, oblas opmyna,
CTPOEHME MOJIEKY/, U30MepUs,
HOMeHKNaTypa, Knaccnpukaums,
(hr3nYecKme CBOMCTBA

Xnmunyeckume coricTea npeaenbHbIX
0HOATOMHbIX CNNPTOB

Cnocobbl MosyyYeHUs 1 NpUMeHeHNe
04HOaTOMHbIX CNUPTOB

MpocTbie 3¢mpbl: HOMEHKNATypa U
N30Mepusl, 0CO6EHHOCTU (IU3NYECKUX U
XMMMWYECKUX CBOICTB

05.12.2023

06.12.2023

07.12.2023

12.12.2023

13.12.2023

14.12.2023

19.12.2023

20.12.2023

21.12.2023

26.12.2023

27.12.2023

https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Buénuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/
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https://myschool.edu.ru/
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48

49

50

51

52

53

o4

55

56

o7

58

59

MHOroaToMHble CIMPTbI: 3TUIEHTINKO/Tb
N TNLEPVIH, UX (IU3NYECKME U
XMMUYECKNE CBOICTBA

Cnocobbl MoayyYeHUsa 1 NpUMeHeHMe
MHOroaTOMHbIX CNUPTOB

®deHos: CTPOEeHWE MOMEKY/IbI,
(hrnsmyeckme cBOMCTBa. TOKCUYHOCTb
(beHoNa

Xumunyeckume cBocTBa heHona

Cnocobbl Mosly4eHUs U NPUMeHeHKe
(beHoNa

MNpakTnyeckasn pabota Ne 2. PewueHune
3KCMNePUMeEHTa/IbHbIX 3aa4y no Teme
"CnvpTbl 1 heHoNbI™

CuctemaTmsaumns n 0606LLeHNE 3HAHWN
no Teme

Anbfernabl N KETOHbI: 31EKTPOHHOe
CTpOeHMe Kapb6oHUNBLHOW rpynnbl;
roOMOJIOrMyecKune psabl, obwias opmyna,
N30MepUsA N HOMeHK/IaTypa
Anbfernabl N KETOHbI: (h13nYecKue
CBOICTBA; peakuny NPUCoesUHeHUN
Peakuun OKMUCNEHNA N KayeCTBEHHbIe
peakLumn asibernioB N KeTOHOB
Cnoco6bl nonyyvyeHNa anbiernios v
KETOHOB

OfHOOCHOBHbIe NpejesbHble

28.12.2023

09.01.2024

10.01.2024

11.01.2024

16.01.2024

17.01.2024

18.01.2024

23.01.2024

24.01.2024

25.01.2024

30.01.2024

Bubnuoteka LIOK
https://myschool.edu.ru/

BubnnoTteka LLOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnunoteka LLOK
https://myschool.edu.ru/

Bubnunoteka LLOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Buénuoteka LIOK
https://myschool.edu.ru/

Buénuoteka LIOK
https://myschool.edu.ru/

Buénuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
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60

61

62

63

64

65

66

67

68

69

Kapb6oHOBbIe KUC/OTbI, 0CO6EHHOCTH
CTPOEHUSI X MOJIEKYN

V3omepusi 1 HOMeHKaTypa KapboHOBbIX
KMCMOT, NX Pr3nYECKUe CBOCTBA

XVMUnyeckue CBOCTBA NpefebHbIX
OAiHOOCHOBHbIX Kap6OHOBbIX KMC/OT

Oc06eHHOCTN CBOMCTB MypaBbUHOWA
Kucnotbl. MHoroobpasune KapboHOBbIX
KUCNOT

OC06EeHHOCTM CBOMCTB: HEMpeaesibHbIX U
apoMaTMYEeCKNX KapbOHOBbIX,
ANKap60HOBLIX, TMAPOKCUKAPOOHOBBLIX
KucnoT. MpeactaBuUTeNM BbICLUNX
Kap6oHOBbIX KUCNOT

MoHATME 0 NPOU3BOAHBLIX KapbOHOBbIX
KNCnoT

Cnocobbl NofyyYeHNsa U NpUMeHeHMe
KapboHOBbIX KUCNOT

CnoXHble 3(mpbl: TOMOMOTMYECKNIA PSS,
obuwas gopmyna, N3omMepusa n
HOMeHK/aTypa

dur3nyecKme N XMMMYeCKmne CBONCTBA
ampos

PellieHne pacyETHbIX 334a4: Mo
YPaBHEHMIO XMMNYECKOW peakumun, Ha
onpeaeneHne MosIeKyNnspHon opmysbi
OpraHnYyecKoro BelLlecTBa

MNpakTnyeckan pabota Ne 3. PewleHune

31.01.2024

01.02.2024

06.02.2024

07.02.2024

08.02.2024

13.02.2024

14.02.2024

15.02.2024

20.02.2024

21.02.2024

https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
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70

71

72

73

74

75

76

77

78

79

3KCrepMMeHTa/IbHbIX 3a4a4 Nno Teme
""Kap6oHoBble KMUCNOTbI. CNoXHbIe
aupbl™

Kupbl: cTpoeHue, msnyeckue un
XMMUYECKMe CBOMCTBA (rMapon3)
OC06eHHOCTM CBOWCTB XKMPOB,
coAepXalLmx ocTaTku HernpegenbHbIX
YXMPHbIX KUCNOT. XKnpbl B npupoje

Mblina Kak con BbICLUMX Kap6OHOBbIX
KMCNOT, UX MotoLee fecTeue. MoHATHe
0 CMHTETUYECKUX MOKOLLUX CPpeacTBax
(CMC)

MeHeTn4YecKas CBSA3b YIrNeBOLOPOLOB U
KUCNOPOACOAEPXKALLUX OPraHUYecKnX
BeLLleCTB

PacuéTbl N0 ypaBHEHMAM XUMUYECKUX
peakuuii

CuctemaTm3aumsi 1 0606LLLEHNE 3HAHUIA
no Teme

ObLan xapaKTepucTKa yriesofos 1
Knaccurkaums yrnesogos (MoHo-, au-
1 nosvcaxapuabl)

MoHocaxapuibl: (hr3NYecKme CBOCTBA
N HaxoXeHue B Npupose
MpuMmeHeHWe rOKo3bI, eé 3HaYeHVe B
YXU3HeLeATe/IbHOCTU OpraHu3Ma
[vcaxapubl: caxaposa, Ma/ibTo3a U1
NnakKTo3a. HaxoxgeHwe B npupoge n

22.02.2024

27.02.2024

28.02.2024

29.02.2024

05.03.2024

06.03.2024

07.03.2024

12.03.2024

13.03.2024

14.03.2024

19.03.2024

https://myschool.edu.ru/

Bubnnoteka LLOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

BubnunoTteka LLOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

BubnunoTteka LLOK
https://myschool.edu.ru/

Buénuoteka LIOK
https://myschool.edu.ru/

Buénuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

BubnunoTteka LLOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/
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80

81

82

83

84

85

86

87

88

89

NPUMEHEHNE AncaxapuaoB

Monucaxapugbl: CTpPoOeHMe
MaKpoMOosieKy, hrusnyeckme u
XMMUYECKME CBOMCTBA, NPUMEHEHNE

MoHATNE 06 UCKYCCTBEHHbIX BOJIOKHAX

PellieHne pacyeTHbIX 3a/ay Ha
onpejeneHne SOV BbIXOAa NMPOAyKTa
peaKkuun OT TEOPETUYECKN BO3MOXHOI0O
CuctemaTm3aumsi 1 0606LLLEHNE 3HAHWIA
no pasgeny

KoHTponbHas paboTa no teme
"Kncnopoacogepxatime opraHmuyeckme
coeAnHeHnsa""

AMWHBI: KnaccudmKkaumsi, CTpoeHme
MosieKyn, obuiasa opmyna, nomepus,
HOMeHK/aTypa 1 (pusmyeckme CBoCTBa
XUMMYECKNe CBOMCTBA aiMhaTUYECKMX
aMNHOB

AHWNWH: CTPOEHME aHUNHA,
0COBEHHOCTU XMMUYECKNX CBOICTB
aHUNMHa

Cnocobbl MONyYeHUsi N NPUMEHEHNE
anndaTNYecKnx aM1MHOB

AMWHOKUCNIOTbI: HOMEHKNAaTypa U1
n3oMepus, hU3nYecKmne CBOMCTBA.
OTgenbHble NpeACcTaBUTeNN a-
aMUHOKNUCIOT

20.03.2024

21.03.2024

02.04.2024

03.04.2024

04.04.2024

09.04.2024

10.04.2024

11.04.2024

16.04.2024

17.04.2024

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

BubnunoTteka LLOK
https://myschool.edu.ru/

Buénuoteka LIOK
https://myschool.edu.ru/
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90

91

92

93

94

95

96

97

98

99

XnMunyeckume cBoricTBa aMMHOKMUCOT, UX
61on0rnyecKoe sHa4yeHe aMmmHOKMCOT.
CwHTe3 1 rngponns nenTuioB

Benku kak npupogHble NoMMepbl;
CTPYKTYpbI 6e/1K0B

XumMnyeckue cBoiicTsBa 6e/1K0B

A30TcofepKalme reTepoUnKInyecKkue
coefMHeHUs. HyKenHoBble KNCNOTbI:
coCcTaB, CTPOeHME 1 6ruosornyeckas posb

MpakTnyeckasa padota Ne 4. PewleHune
3KCMNepPUMeEHTasIbHbIX 3aa4y Mo Teme
""A30TCoepyKaLlime opraHuyeckmne
coeanHeHnA""

MpakTunyeckasa padota Ne 5. PelueHune
3KCMNepUMeHTa/IbHbIX 3aa4y rno Teme
""Pacno3HaBaHne opraHUYecKmnx
coeanHeHnA""

KoHTponbHas paboTa no teme
"'A30TCoAepXKaLlive opraHuveckmne
coegnHeHnA""

OCHOBHbI€ NOHATUS XUMUN
BbICOKOMO/IEKY/IAPHbIX COEANHEHNI 1
MeTOAbl UX CUHTe3a — NonMmepusaLms u
NONMKOHAEHCcaLNS

lMnacTtmaccbl. YTunusauus v
nepepaboTKa nnacTuka

AnacToMepbl: HaTypaslbHbIii

18.04.2024

23.04.2024

24.04.2024

25.04.2024

30.04.2024

02.05.2024

07.05.2024

08.05.2024

14.05.2024

Bubnuoteka LIOK
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Bubnnoteka LLOK
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CYHTETUYECKME KayyyKW. PesnHa

BonokHa: HaTypa/ibHble,
100 WCKYCCTBEHHbIE, CUHTETUYECKNE.
Monnmepsbl cneymanbHOro HasHayeHUs

MpakTnyeckasn pabota Ne 6. PewueHune
101 3KCMNepMMeHTa/IbHbIX 3a4a4 Mno Teme
""PacnosHaBaHue nnacTtMacc M BOMIOKOH"

O606LeHMe 1 cnucTemaTusayms
102 M3y4YeHHOro Martepuana no Teme
"'BbICOKOMO/IEKY/IAAPHbIE cOeauHeHNA"
OBLLEE KOJTMYECTBO WACOB 10
MPOIrPAMME

102

15.05.2024

16.05.2024

21.05.2024

22.05.2024

https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

BubnnoTteka LLOK
https://myschool.edu.ru/

Bbubnuoteka LIOK
https://myschool.edu.ru/
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11 KNTACC

KonnyecTBo yacos O/IeKTPOHHbIE

Ne Jarta unpoBble
Tema ypoka KoHTponbHble  [MpakTnyeckune
n/n Bcero n3yvyeHma  obpasoBaTesibHble
paboThbl paboThbl
pecypchbl

ATtom. CocTaB aTOMHbIX S/ep. 1 Bubnunoteka LLOK
XUMUYECKNIA 3neMeHT. 30TonbI https://myschool.edu.ru/
CTpoeHme 3NeKTPOHHbIX 060/104eK 1 Bubnunoteka LLOK
aToMOB, KBaHTOBbIe YmMcna https://myschool.edu.ru/
Knaccuunkaumsa XMMmNYecKnx 3fIeMeHToB 1 Bubnunoteka LLOK
(s-, p-, d-, f-anemeHTbI) https://myschool.edu.ru/
PacnpefeneHve 3/1eKTPOHOB M0 aTOMHbIM 1 Bubnunoteka LIOK
opbuTansam https://myschool.edu.ru/
DNEeKTPOHHbIe KOH(Urypaumm atomos

) Bubnunoteka LIOK
3/1EMEHTOB B OCHOBHOM W BO30Y>XXAEHHOM 1

https://myschool.edu.ru/

COCTOAHUN
ONeKTPOHHbIE KOH(Urypauum NoHoB. 1 Bubnunoteka LIOK
DNeKTPOOTPULATENTIbHOCTb https://myschool.edu.ru/
Mepuognyeckunii 3aKoH 1 Meprognyeckas
cucTemMa XMMmn4yeckmnx anemeHTos . U. 1 Bubnuoteka LIOK
MeHzeneeBa, CBSA3b C COBPEMEHHO https://myschool.edu.ru/
Teopuen CTPOEHNST aTOMOB
3aKOHOMEPHOCTU M3MEHEHUS CBONCTB
XUMUNYECKNX 3/IEMEHTOB U 06pasyemMblX 1 Bubnunoteka LLOK
UMW NPOCTbIX U C/TOXHbIX BELLECTB Mo https://myschool.edu.ru/
rpynnam v nepvogam
CuctemaTumsanms 1 0606LLLeHNE 3HAHWIA MO 1 Bubnunoteka LLOK
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10

1

12

13

14

15

16

17

18

19

TEME

Buabl xmuMmunyecKoli cBsian. MexaHn3Mbl
06pa3oBaHNsA KOBaJIEHTHOW CBSA3W.
BopopofHas cBA3b. MexXMOoseKynsapHble
B3aMMO/eNCTBUS

BaneHTHOCTb M BaJIEHTHbIE BO3MOXHOCTY
aTomoB. CB$I3b 3/1eKTPOHHOI CTPYKTYpb!
MOJIEKY/1 C UX FEOMETPUYECKUM
CTPOEHVEM

MpeacTaBneHNs 0 KOMMIEKCHbIX
COEAMHEHUSAX: COCTaB M HOMeHK/aTypa

BellecTBa MOMEKYNAPHOIoO U
HEeMOJIEKY/IAPHOI0 CTPOEHUA. Turbl
KPUCTa/ININYECKMX PELLETOK U CBOMCTBA
BELLIeCTB

MoOHATUE O AUCMEPCHBIX CUCTEMAX.
MpeacTaBieHne 0 KOMIONAHbIX pacTBopax

NICTNHHbIe pacTBOPbI: HACbILWEHHbIE Y
HeHacblLLeHHbIe, PacCTBOPUMOCTb.
KpucTtannorugpaTthbl

Cnoco6bl BbipaXKeHNSA KOHLEHTpaumun
pacTBopoB

PellieHue 3a4a4 C UCMONb30BaHMEM
NOHATWIA ""MaccoBasi 1015 PacTBOPEHHOIO
BeLLlecTBa'', "'MO/IAPHaN KoHLUeHTpaumsa'
Knaccugukauua n HomeHknaTypa
HeopraHM4ecKNX BeLLECTB

CuctemaTmsaumns n 0606L,eHNE 3HaHWI MO

https://myschool.edu.ru/

BubnnoTteka LLOK
https://myschool.edu.ru/

BubnnoTteka LLOK
https://myschool.edu.ru/

BubnnoTteka LLOK
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Bubnuoteka LIOK
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20

21

22

23

24

25

26

27

28

TEME

KoHTposnbHas paboTa rno temam
""CTpoeHue atoma. NMepnognyeckmnii 3aKoH
n Meprognyeckasa cuctema XMMmUYeCKNX
anemeHToB . . MeHpeneesa",
"CTpoeHue BewlecTBa. MHoroobpasue
BeLlecTs"

Knaccngpumkaums XmMm4yecKnx peakumnii B
HeopraHM4ecKom 1 OpraHNYecKo XMMNNn.
3aKOH CoXpaHeHNs MacCbl BELLIECTB; 3aKOH
COXpaHeHUs 1 NpeBpaLLeHns 3Heprn npu
XUMUYECKNX peakLmsaxX

Tennosble 3PPeKTbl XMMUYECKUX
peakumii. TepMOXMMUYECKME YpaBHEHUS
BbluncneHns no ypaBHeHUSM XUMUYECKUX
peakunin 1 TEPMOXMMUYECKUM
YPaBHEHUAM

CKOpOCTb XMMWYECKOI peakuum, eé
3aBUCUMOCTb OT Pas/InyHbIX (DAKTOPOB.
KaTtanns n kataamsaropbl

TOMOreHHble N reTeporeHHble peakLmm

MpakTnyeckan pabota Ne 1 no Teme
"BnnsaHve pasnnuHbIX PakTopoB Ha
CKOPOCTb XMMWUYECKOWN peakupum''
O6paTuMble 1 HeobpaTUMbIE PeaKkLUN.
XNUMMNYECKOe paBHOBeCKE

MpakTnyeckan pabota Ne 2 no Teme

https://myschool.edu.ru/

BubnunoTteka LLOK
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Bubnuoteka LIOK
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30

31

32

33

34

35

36

37

38

39

"BnnsaHve pasnnuHbIX PaKTopoB Ha
MoJsI0XKEHNEe XMMUYECKOro pasHoeecuns™

DneKTpoMTUYeCKas auccoumaums.
CwurbHble 1 cnabble 3/1IeEKTPONNTLI.
CTeneHb guccoumaymn

MoHHoe npounsseseHmne Bogbl. Cpega
BOJHbIX pacTBOpPOB. BofoOpOAHbIN
nokasaresbs (pH) pacTBopa

Mmaponuns coneii. Peakunn, NpoTeKaroLme
B pacTBopax 3/1eKTPO/INTOB

MpakTnyeckasa pabota Ne 3 no Teme
"XuMnyeckue peakumn B pacteopax
3/IEKTPONNTOB""
OKMCNNTENTbHO-BOCCTaHOBUTE/IbHbIE
peakuun. BaxxHenLne okUcAnTenu u
BOCCTAHOBUTENN

MeToj 3/1eKTPOHHOI 0 (3/1EKTOHHO-
WOHHOr0) 6anaHca

3NeKTpoIN3 pacTBOPOB U pacniaBoB
BELLECTB

PewleHve 3aga4 pas/iMyHbIX TUMNOB

PewieHne 3agay pPas3inyHbIX TUNOB

CuctemaTumsaums n 0606LeHNE 3HaAHWI MO
Teme ""XuMnyeckne peakumn'

KoHTponbHaa pabota no teme
"XumMmnyeckue peakummn''

https://myschool.edu.ru/

Bubnuoteka LIOK
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Bubnuoteka LIOK
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42

43

44

45

46

47

48

49

MonoXeHne HemeTa/10B B
MepnognyecKom cncTteme XMMNUYECKNX
anemeHToB . . MeHaeneeBa u
0COOGEHHOCTU CTPOEHUSA MX aTOMOB.
du3nyeckme CBOMNCTBA HEMETa/10B
ANNOTPONUa HemeTas1/10B (Ha NpumMepe
Kucnopoga, cepbl, pocgopa n yrieposa)
Bogopoga: nonyyeHue, msnyeckme u
XUMUYeCKMe CBoMCTBa. Mnapuabl
[CanoreHbl: HaxoXaeHWe B NPUPOLE,
cnocobbl MonyyYeHUs, YU3NYECKUE U
XMMUYECKME CBOMCTBA
ManoreHoBofopoAbl. BaxkHenwme
KUCNOPOACOLePXaLL e COeANHEHNS
rasioreHoB

NabopaTopHble N NPOMbILL/IEHHbIE
Cnocobbl MoyYeHMs rasioreHos.

MprYMeHeHWe rasloreHoB U UX COeMHEHWIA

MpakTnyeckasa padota Ne 4. PelleHune
3KCrepuMeHTa/IbHbIX 3aa4y no Teme
"'lraoreHbI™

Kucnopog: nabopatopHble 1
NPOMBbILL/IEHHbIE CMOCOObI MONy4YeHNS,
(hM3nYEeCKMe N XMMUYECKNe CBONCTBA.
O30H. NprMeHeHVEe KNCNOPO4a U 030HA

OKcmnabl 1 nepoKcugbl

PewieHne 3agay pPasinyHbIX TUNOB

BubnunoTteka LLOK
https://myschool.edu.ru/

BubnunoTteka LLOK
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BubnunoTteka LLOK
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Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Buénuoteka LIOK
https://myschool.edu.ru/

BubnunoTteka LLOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnunoteka LLOK
https://myschool.edu.ru/

Bubnuoteka LIOK


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

50

51

52

53

o4

55

56

57
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60

Cepa: HaxoXaeHne B Npupoe, crnocoobbl
nonyyeHns, PU3NYeCKne N XMMUYECKUE
CBOICTBA

Cepoogopos, cynbgunibl

Kuncnopoacogepatlye coegnHeHns cepbl.
OCc06eHHOCTN CBOMCTB CEPHOM KMUCNOTbI

MpakTnyeckan pabota Ne 5. PewleHune

3KCMNepuMeHTa/bHbIX 3a4a4 no teme "'Cepa
M eé coegnHeHnsa""

A30T: HaxoXzeHWe B NPUPoOLe, Crnocodbl
Nnosly4yeHus, Pu3nyecKe n XMMmM4eckme
cBoiicTBa. AMMUaK, HUTpUAbI
Kucnopogcogep>kalme coefiHeHUs asoTa.
Oc06eHHOCTN CBOMCTB a30THOWN KUC/OTbI
MpuMeHeHWe a3oTa 1 ero CoegUHEHUIA.
A30THbIe y106peHuns

dochop: HaxoXaeHMe B NPUPOSE,
Cnoco6bbl NoNy4YeHUs, PU3NYecKre 1
XMMUYecKume cBoicTBa. Poctuibl 1
thocumH

Okcungpbl hocopa, ochopcosepkaLive
K1cnoTbl. Conn hochopHOM KMUCNOTbI
MpuMeHeHWe hocdopa 1 ero COeANHEHWIA.
dochopHbIe yaobpeHns

MpakTnyeckasa padota Ne 6. PeleHune
3KCMnepMMeHTaNbHbIX 334a4 no teme "A30T
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Bubnunoteka LLOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Buénuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Buénuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

BubnnoTteka LLOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/

Bubnuoteka LIOK
https://myschool.edu.ru/


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

61

62

63

64

65

66

67

68

69

70

71

72

1 dhocop 1 UX coeguHeHna™"

Yrnepo: HaxoXaeHue B NpUpPoaE,
aNNoTPOMNHbIE MoANMKaLMK; PU3NYecKne
N XUMUYeCKMNe CBOMCTBa, NPUMEHEHNE
Okceng yrnepoga(l), okeng yrnepoga(l'y),
yrosibHas Kucsaorta u eé conu

PelwieHne 3agay PasInyHbIX TUNOB

KpeMHWiA: HaxoxeHne B NPUPOAE,
CNocobbl NoNy4YeHns, PU3NYECKME U
XMMUYECKME CBONCTBA

Okcng kpeMHUA(IY), KpeMHMeBas
KNCNOTa, CUINKATbI

MprYMeHeHNe KPeMHUS 1 ero coeiuHeHNIA.
CTeKJs10, €ro noslyyeHue, BUabI CTekna

PelleHne 3aa4 pas/IMdHbIX TUMOB

CuctemaTm3anmsi 1 06006LLLEHNE 3HAHWIA MO
Teme ""HemeTtaibl*

KoHTponbHas paboTta no teme
"Hemetannb!"

AHanms pe3ynbTaToB KOHTPO/IbHOM
paboTbl, KOPPEKUMA OLLMOOK

MonoxeHne meTannos B NeproanyecKoi
CUCTEME XUMNYECKNX 3/TIEMEHTOB.
OCO6EHHOCTUN CTPOEHUS 3NEKTPOHHbIX
060/104EK aTOMOB METa/1/10B

O6LKe hrnsmyeckme CBOICTBa METa/I/IOB.



73
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76

77

78

79

80

I‘IpmmeHeHme MeTau1/10B B 6bITy N TeEXHUNKe

CninaBbl MeTa10B. KOppo3nsa MeTasisioB

PewieHne 3agay pPasIinyHbIX TUNOB

ANeKTPOXMMUYECKUI PAL HANPSKEHWNT
MeTas10B. O6LLMe cNOoco6bl MNONy4YeHUS
MeTa/1/10B

O6Lwan xapakTepuctmka metasnos 1A-
rpynnbl Mepnognyeckon cucTembl

XUMWYECKNX 3MIEMEHTOB. HaTpuii n Kanwii:

nony4veHune, GU3NYECKME N XUMUYECKINE
CBOWCTBA, NPMMEHEHWNE NPOCTbIX BELLECTB
N UX COeLUHEHUI

O6Lasn xapakTepuctmka metannos HA-
rpynnbl Mepnognyeckon cucTembl
XUMUYECKUX 31EMEHTOB. MarHuin u
Ka/lbLUiA: NosydeHne, pusnyeckme mn
XUMUYECKME CBOMCTBA, NPUMEHEHNE
NPOCTbIX BELLECTB U UX COEANHEHWIA

YKECTKOCTb BOfbl U CNOCOOLI eé
yCTpaHeHUs

ANOMUHWIA: Nony4deHne, U3NYecKme 1
XVIMUYECKIME CBOWCTBA, NPUMEHeHMe

AMDOTEPHbIE CBOICTBA OKCcKaa U
rMAPOKCUAA a/IFOMUHMS,
rMAPOKCOKOMM/IEKCHI /TIOMUHUSE, UX
NpUMeHeHNe
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91

PeweHve 3aga4 pas/iMyHbIX TUMNOB

MpakTnyeckasa padota Ne 7. PeleHune
3KCMepMeHTa/IbHbIX 3aja4y Mo Teme
""MeTannbl rnaBHbIX noarpynn'

O6Las xapaKTepucTMKa MeTas/10B
no6oyHbIX nogrpynn (b-rpynn)
MepnognyecKomn cucTeMbl XUMUYECKNX
3/1eMEHTOB

dur3nYecKme N XMMNYECKNe CBONCTBA
XpOMa 1 ero CoeiHeHUN, NX NPUMeHeHne
BakHeliLLne coegnHEHNA MapraHua.
MNMepmaHraHat Kanus, ero OKUCIUTE/bHbIE
CBONCTBa

dur3nYecKme N XMMNYeCKmne CBONCTBA
)Kenesa u ero coefuMHeHnii. MonyveHne un
NpUMeHEHMe CNIaBOB >Kesle3a
dur3nYecKme N XMMNYECKMe CBONCTBA
MeAn 1 eé COeAUHEHNIA, X MPUMEHEHME

dur3nMYECKME U XMMUYECKME CBOMNCTBA

LMHKA 1 ero coefiuHeHWNi, nx NnpMMeHeHwme.

"MAPOKCOKOMM/IEKChI LIMHKA

MpakTnyeckasa pabota Ne 8. PelleHune
3KCMeprMeHTa/IbHbIX 3afa4y Mo Teme
""MeTauiibl NO60YHBIX nogrpynn'*

PellieHVe 3aa4 pa3nyHbIX TUMOB

O0606LLIEHNE 1 cucTeMaTU3aLMs
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M3YyYEHHOro mMartepuana no Teme
“"MeTannbl'"

KoHTponeHas paboTa rno teme ""MeTasibl*"

AHanns pesynbTaToB KOHTPO/IbHOM
paboTbl, KOPPEKLUUA OLLNOOK

Po/lb XMMWK B 06€CNeYEHNIN YCTONYMBOTO
pasBUTUSA YenoBeyecTBa. MOHSATME O
Hay4YHbIX MeToAax MUCC/ef0BaHNS BELLECTB

HayuHble NpUHLMNbI opraHusaLmm
XMMUYECKOro Npon3BOoACTBa.
MpoMbILLIEHHbIE CNOCO6bLI NONYYeHUs
Ba)KHEMLUNX BeLLECTB

XMMUYECKOoe 3arpsA3HeHne OKpyXXatoLLen
Cpefbl 1 ero nocreAcTBuUA

XNMuA 1 3L0p0OBbLE YefloBekKa.
JlekapcTBeHHble cpecTBa

XMmusa nuwm. Ponb XMMum B 06ecneyeHnm
NULLEBOIN 6e30MacHOCTM
KocmeTunyeckue n napromepHble
cpeactsa. bbiToBasg xumus

XuMns B CTPOMTENbCTBE. BaxkHenLume
CTPOUTENbHbIE N KOHCTPYKLNOHHbIE
MaTepuaibl

X1MUS B Ce/TIbCKOM XO03ANCTBE.
OpraHunyecKkune 1 MMHepasibHble
ynobpeHus

CuctemaTmsaumns n 0606L,eHNE 3HaHWI MO
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OBLLEE KOJIMYECTBO HACOB 10

102 4 8
MPOIrPAMME
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YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

» Xumus, 11 knacc/ I'abpuensa O.C., OctpoymoB U.I'., Cankos C.A., JIEBkuH

A.H., Akuroneproe oduiectBo «M3narensctBo «lIpocBenicHue»

METOIUYECKHUE MATEPUAJIBI UIA YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIbicoBa « Xumust Metoanueckoe mocodue —
yriyOseHHbIi ypoBeHby» - M.: JIpoga 2022 rox.

2. O.C.T'abpuensn, N.I".OctpoyMoB, «O0111ast XuMHUsl B TECTAX, 3aa4ax,
ynpaxHenusx. 11 kmace» — M.: JIpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.Ymakosa «Xumus 11 knacc:
KoHTponbHBIE ¥ MPOBEPOUHBIE paOOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, ['.I".JIsicoBa, A.I".BeeaeHckas «Xumus 11 knacc:
HacronbHas kaura s yuurens». Yacts 1 — M.: JIpoda, 2019 rox.

5. O.C.I'abpuensn, I'.I".JIeicora, A.I'.Brenenckas «Xumus 11 kiacc:
HacronbHas kaura s yuurens». Yacts 2 — M.: Jlpoda, 2022 rox.

6. O.C.I'abpuensy, [1.B.Peweros, U.I".OcTtpoymoBa «3ana4uu Mo XuMuM U
cnocoObl X pemeHus» - M.: «lpoday», 2021rogx.

7. B.I'. lenncoBa «Xumus 11 Ki1acc NOypOYHBIE TUIAHBI 110 YYEOHUKY
O.C.I'abpuensna, I'.I".JIeicoBoii» - Bonrorpamgy Yuutens 2018roa.

8. M.A Pa6osa, Y. IO Hesckas, P.B.JIunko «Tectel mo xumuu 11 kmaccey, - M.



Ok3ameH, 2019r.
9.9. O.CTI'abpuensn, U.I".ocTpoyMOB « XMMUUECKHIA SKCTIEPUMEHT B kouie 11

Kkiacey»; - M.: Jlpoda. — 2019 rox.

NUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

http://www.chemnet.ru ['azera « Xumusi» 1 caiiT 1yis yuutens «5 uay Ha ypok
XUMUI

http://him. 1september.ru Enunas komnexuus LIOP: [TpeameTHas KoeKius
«XUMHUSD)

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuUHbIE
skcrepuMeHThl: Xxumust. Komnekuus Poceriickoro o0meo0pa3oBareabsHOro
noprajia

http://experiment.edu.ru AJIXUMUK: caiit JL.IO. AnukGepoBoii

http://www alhimik.tu Bcepoccuiickas onumnuaa mKoJbHUKOB 110 XUMUT
http://chem.rusolymp.ru Opranvdeckast XuMusi: SJICKTPOHHBIN yUEOHUK IS
CPEHEN LIKOIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: 3NIEKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKPBITBIA KOJJIEK. XUMUS
http://www.chemistry.ru JIucTaHIITHOHHAS OJTUMITMA/IA IO XUMUU:

TEJICKOMMYHUKAMOHHBIHA 00Pa30BaTEIbHBIA TPOEKT


http://www.chemnet.ru
http://him.1september.ru
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