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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Imero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO oOpa3oBaTeabHOM IPOrpaMMmbl CpEIIHETO oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbI, U
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YIIIyOJIEHHOTO HW3YYEHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AU EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIBbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMNYCKHHKOB INKOJbI, HEOOXOOUMYIO s
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B nporpamme 1o XMMHM Ha3Hay€HUE MpeaMeTa «XUMHUS» MOJIydaeT
NOJpOOHYI0  MHTEPIPETAlMI0O B  COOTBETCTBUM C  OCHOBONOJArarolyuMu
nosnoxkeHusiMu ®I'OC COO o B3auMOOOYCIIOBICHHOCTH ILIEJIeH, CcolepkKaHus,
pe3ysbTaToB OOyYeHUS] M TPeOOBAaHUW K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHH:

o uH(pOPMALIMOHHO-METOUYECKAs, peaju3anusi KOTOpoil oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX aHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCIUTaHUS U Pa3BUTHUS 00y4arOUIMXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHS U TOCJIEAO0BATEIBLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4€CTBEHHBIX €0
XapaKTEPUCTHUK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHONM OCHOBBI
KOHTPOJII U OLEHKH O00pa30oBaTENIbHBIX JIOCTHKEHUN OOydarommxcs B
paMKax WTOTOBOM arrectand B (OpME EIUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriyOIEHHOTO U3YUSHUS XUMUU:



e YCTAaHaBIMBAET WHBApPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX mpoduiei, mnpeaycMaTpuBacT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUISL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOTO
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3aJa4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
IIPOrpamMMBl CPEIHETO oOuiero oOpa3oBaHMUs (JINYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  0O0ydYarolerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XHUMHH IPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YEeHHMEM XHMUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJICHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBIISIONIEH,
KOTOpas JOJDKHA OMNPENEIAThCS B COOTBETCTBUM C HAIPABICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
mudpepeHInpoBaHHOTO OOyYEHMsI Ha ypPOBHE CPEIHEr0 OOIIero oO0pa3oBaHUS
XUMHSIT Ha YpOBHE YIUIYOJEHHOrO U3Yy4YE€HHs HaNpaBlieH Ha peaju3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TaloM  TOJYYEHUS  XUMHYECKOTro
oOpa3oBaHHs B paMKaX M3yYEHUsS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOro
oOpa3zoBanus. B 93Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHEe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPeNeAEHHBIN MPoduib
oOy4eHHsl, B TOM YUCJIE C MEPCIEKTUBOMN MOCIEAYIOMIETr0 MOJIYYSHHUSI XUMUYECKOTO
oOpa3oBaHus B OpraHu3aIusax nmpodeccruoHanbHoro oopasoBanus. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa30BaTEIBPHOM MPOTPaMMBI CpPeAHEro oO0Iero ooOpa3oBaHMS
U3ydeHue ImnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha peuleHue 3aaad



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu nipemMeTa «XUMUs» Ha YPOBHE YIIIyOJIEHHOTO H3ydeHHs
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJAEpP>KaHUA JTUX KypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosiokeHust GI'OC COO o paznmuuuax 0a3oBOro M yriayOoJaEéHHOTO
YpOBHEW U3yueHUs MpeaMETa.

OcHoBy coaepxkanusi KypcoB «Opranmdeckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeaMmeTa. IJTa CHUCTeMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHYECKOE OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMUTHb CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3y4eHHs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YyBEJIMYEHUA OOBbEMA 3HAHUM O XUMHYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUMPEHUSA U YIIIyOJeHUs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUsSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHMHETHKHU
U TepMoaMHAamMuKH. WM3ydeHume mnepuoanyeckoro 3akoHa u Ilepumoanueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKXKe C TOYKHM 3PEHHs] MEXaHHU3MOB €€ oOpaszoBaHus. M3yueHue
TUMOB  peakuuil  JomnojHseTcs  (GOpMUpOBAHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKHX IMPOLIECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIHil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KYypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpPEAeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHHE CMEKHbBIE IIpeIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa i KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHUE OYIyT MMETh AJIEMEHTHhI y4eOHOTO MaTepuaiia mo obmiei xumuu. [lpu
U3y4YEeHUU IMpeiMeTa B JaHHOM Ccllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAsE Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MAacCbl W JHEPrUHU, 3aKOHbl TEPMOJMHAMHUKH, 3JIEKTPOJIM3a, MNPEACTABICHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B coAEepKaHWM TMpEIAMETa ISl KJIAacCOB XHMHUKO-
Ounonornyeckoro npoduist OONbIIUNA yAENIbHBIA BeC OyleT MMETh OpraHuyeckKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh it Oojiee
O0OCTOSITETPHOTO ~ PACCMOTPEHHUS  XUMHYECKOW  OpraHM3aui  KJIETKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K TMpPUMEPYy, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIUABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCIOTH U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIaCCOB OpPraHUYECKUX BEUIECTB CIy>)KaT OCHOBOM IJI1 HW3y4YEHUS
CYITHOCTH TPOIecCOB (POTOCUHTE3A, TBIXaHMUSI, TUIIEBAPEHUS.

B mnnane ¢opmupoBaHUsT OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAYyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAaHWM HM3y4eHHE NpeaMera «XUMHUsS» Ha YriyOJEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYCOHBIMM TIpeAMETaMU, BXOJSAIIMMH B COCTaB
npeaMeTHbix obnacteld «EcTecTBeHHO-HaydHbIE MOpeaMeThD», «MaTeMmartnka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun ydyeOHOro mnpenMera «XuMHUS» Ha YriayOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero ooluiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4yeii MEPBOCTENEHHON 3HAYUMOCTH SBISETCA (DOPMUPOBAHKHE OCHOB
HAyKM XUMHUHU Kak O0OJIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESTEIbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOW KyJbTYphl. Pemenue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHS TMIpeAMeTa TMperoiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMuUpOBaHUE MPEICTABICHUN: O MaTepUaIbHOM €IUHCTBE MU,
3aKOHOMEPHOCTAX M IMO3HABAEMOCTH SIBIICHUI MPUPOJIbI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK H €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  PEHICHHH  MPOOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3/JaHMU HOBBIX MAaTEPHUATIOB, HOBbIX UCTOYHUKOB YHEPTUH, B
o0ecrieYeHUN PAIMOHAIBHOTO MPUPOONOJIb30BaHMs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUS W OOIIEH KyJIbTYphl YEIOBEKAa, a TAKXKE JKOJOTUUECKH
000CHOBaHHOTO OTHONICHHS K CBOEMY 370POBBIO U IPUPOTHOM Ccpe/ie;

e OCBOCHHME CHCTEMbl 3HAHWM, JIEKAIMX B OCHOBE XHMHUUYECKOMN
COCTaBJISIOIICH €CTEeCTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUW XHWMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pPa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJIMOJICKYJSIDHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSA XUMUYECKHUX PEaKIUh, O



XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaxX, 00 0OLINX
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopMupoBanue y oOy4aromuxcs OCO3HaHHOTO NOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUHN Uisi OOBSICHEHUS
KIIFOUEBBIX MM U MPOOJEeM COBPEMEHHOW XUMHH, Il OOBSCHEHUS U
IPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX E€CTECTBEHHO-HAYYHYIO MPUPOLY;
IPAMOTHOTO penieHus MpoOJeM, CBSI3aHHbBIX C XMMHUEN, TPOrHO3UPOBAHMS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH MOCIECTBUN
OBITOBOM M TMPOU3BOJCTBEHHON NESITEILHOCTH YEJOBEKA, CBI3aHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  NEepepadOTKOM
BEILECTB;

yrayOjJeHue  TPEeACTABICHMM O  HAy4HbIX  METOJax  IO3HaHuS,
HEOOXOJUMBIX JUIsl TPUOOPETEHUS] YMEHUW OPUEHTHUPOBATHCS B MUPE
BEIIECTB M OOBSICHEHUS XUMUYECKHUX SBJICHUN, HMEIOIIMX MECTO B
NPUPOAE, B MPAKTUUECKON IEATETbHOCTH U MOBCETHEBHOM KU3HU.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LENOCTHOM CHCTEMBl CPEIHEro oOmiero oOpa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TaKUe LU U 331a4H, KakK:

BOCIHUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUU MPUPOJBI,
YBOKEHHUS K TMpOLEeCcCY TBOpUECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XWUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOY4YEHHUIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYATbHBIX U TBOPUYECKUX
criocoOHocTe oOydaromuxcs, (GOpPMHUPOBAHHE Yy HHUX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHIENTHOM MPpo(heCCHOHATBHON U OOIECTBEHHOM JEeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HWU;

dbopMHupoOBaHUEe yYMEHUN W HABBIKOB Pa3yMHOTO MPHUPOJOTNOIL30BAHMS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero obpasoBanusi, cocrabiser 204 gacos: B 10 kimacce —
102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHU.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOMKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. Tumbl TUOpUIM3AIMM AaTOMHBIX opOuTanei
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINA). THUIBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3H.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM paaukane, HykiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE TIPE/ICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HaYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyIsipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Bunabl wn30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie APPEKTH B MOJIEKYIaX OPraHUYECKUX COCTMHEHUM (MHIyKTUBHBIN
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBinenne o kKinaccupuKaMK oOpraHuyeckux BeniecTB. IlloHatue o
bynkuuonaasHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUS
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHOoCTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKOW XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPTraHUYeCKHX BEIIECTB W MarepuajaMyd Ha HX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHMYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHWE U TOPEHHE), KOHCTPYUPOBAHHE MOJENeH MOJIEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii ps ankaHoB, o01mIast popMyIia, HOMEHKIATypa U
M30MepHsl. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTaned yriepojaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLNH,
JNErHIpUPOBaHMs, [IUKIU3ALNH, TUPOJIN3a, KpEKUHra, ropeHus. [Ipeacrasienue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmMmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTAaH, MKJIOTeKCaH) HUKIOAIKaHOB. COCOOBI MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DNEKTPOHHOE U  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alIKCHOB, Sp -
ruOpuan3aIys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH IMPUCOEAVHEHMS, 3aMEIIEHUS B O-IOJOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auud U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakuy Ha ABOWHYIO CBsI3b. CIOCOOBI MOMyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamnus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30MepUsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aius aTOMHBIX opOuTaneit yriepoaa. dusmdyeckrue CBOWCTBA aJKUHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHHUs, JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHUs. KHCIIOTHBIE CBOMCTBA AIKUHOB, UMEIOIIHUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHUHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoaoponabl (apeHsl). ['oMoIOorMueckuid psij apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWMCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa OEH301a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHs B OEH30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUJIbHBIX pPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposna. CriocoObl NOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslil yrojib 1 npoAyKTsl ero nepepadorku. CnocooOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHI), pU(GOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOJI0B. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOTPyNIy, [HAHOTPYIIILY,
aMmuHorpymnmy. JleiicTBue Ha TraJOoreHNpPOU3BOAHBIE BOJHOIO U CIHPTOBOTO
pactBopa WWIENOYHA. B3auMoaelcTBUE IUTAION€HATIKAHOB C MArHUEM M LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCJIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOIOB Pa3IMYHBIX KiIaccoB (oOeciBeuMBaHHE OPOMHON WM
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kajihs, B3aWMOJICUCTBUE AallETUJICEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEILECTBAX, MOJY4YEHUE HTUICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMjieHue ¢ Kouiekuusamu «Hedpts» u «Yromby, ¢
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U TAJIOTE€HIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOATOMHBIE CHUPTHl. CTpoeHUE MOJIEKYNl (Ha TpuMepe
METaHOJIa W JdTaHojda). ['oMonorumdeckuil psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u  kinaccudukamus. Dusmdyeckue CBOWCTBA  MpENETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: PEAKIUM 3aMEIICHUs, JerujapaTalid, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrnocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upsl, HOMEHKIaTypa U uzomepus. OcoOeHHOCTU HUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONbL W riaulepuH. dusnueckue u
XMMHUYECKUE CBOMCTBA: pEaKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCIOTaMU, KauyeCTBEHHAas peakluss Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHrne o MexaHHU3ME peakIui HYKJICO(WIBHOTO 3aMeleHUs.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONMyYeHHS W TNPUMEHEHHUE
MHOTOaTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BIUSHHUE TUIPOKCOTPYIIbI U
O0eH3oapHOTO sypa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06slI osryueHus: U mpuMeHeHue gperomna. GenonpopmanbAeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpymIibl. ['oMosiorudeckue psiabl ajlbJIeTHAOB M KETOHOB, 00IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. ~ XUMHUYECKHME CBOMCTBAa  QJIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albJIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHIbI.
CriocoObl OJTydYeHUs U IPUMEHEHUE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOcTBa
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BoIOpoAHbBIE CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuuss STepUPUKAMM, PEAKUUU C YYaCTUEM YIJIEBOJOPOIHOIO paJuKaa.
Oco0OeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPEEIbHBIX M apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAas, MNaJIbMHUTHHOBAs, OJIEMHOBAs, JIUHONEBAS,
JIUHONeH068as KUCIOThl. CrocoObl OTyYeHHUS! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmwas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1esiouHoi cpene. OCoOOEHHOCTH CBOMCTB JKMPOB, COAEPKAIUX OCTATKU
HEIpeaeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MpI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmas xapakrepucTuka yriaeBoaoB. Knaccudukaius yrieBogaoB (MOHO-, -
U rnonucaxapuiel). MoHocaxapuIpl: TJIIOKO3a, (pPYyKTO3a, Tajlakro3a, puodo3a,
ne3okcupr6o3a. dusnyeckrue CBOMCTBA U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynm, CIOUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIIOKO3bI, €&
3HAYEHUE B XKU3HEIEATEIbHOCTH OpraHu3Ma. Jlucaxapuasl: caxapo3a, MajJbTo3a U
JaKkTo3a. BoccTaHaBIMBaKIIMEe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ maponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumtoio3a. CTpoeHue MakpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNIo3bl.  DU3MUYECKHEe CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KAaYECTBEHHAs PEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIy4YeHHe >PHUpoB Leioia03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN HMIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPAILECHUIA:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHOW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHUpPTa AUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumMuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), Bzaummonerncreue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A3oTcoaepxaliye OpraHuvecKue coeJUHEeHUsI.

AMHHBI — OpraHMYecKue MPOU3BOAHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anudpaTUIecKue ¥ apoOMaTHUYECKHE; TEPBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30THUCTOM KHCJIOTOM.
Coun aJIKWIIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3auMHoe BIusSHUE rpyII aTOMOB B MOJeKyJe aHuauHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
MOJIyYeHUs] M NpUMeHeHue anudarnueckux amuHoB. [lonyueHue aHunMHA U3
HUTPOOEH30Ia.

AmuHOkucoTel. HoMeHknaTypa u nuzoMepus. OTaenbHble IPEICTaBUTENN O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3NYecKkue CBOWCTBA AMUHOKHCIIOT.
XHWMHUYECKME CBOMCTBA AaMHMHOKHMCJIOT Kak aM(OTEpHBIX OpPraHUuYeCKHX
COCIMHEHUW, peaKlMs MOJMKOHACHCAMH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTH/IOB.

benkn kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KAueCTBEHHbIC PEAKLIUU Ha OCJIKU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
pacTBOopeHHE O€NKOB B BOJE, JAeHATypalusi OENKOB NMPH HArpeBaHUM, I[BETHBIC
peakniuu Ha O€NKH, pelIeHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTconepxalme OpraHUYECKUe COECTMHEHUSD) U «Pacno3znaBanue
OpPTraHUYECKUX COCTUHEHUIN.

BricokoMoJIeKy/JIAPHBIE COeIMHEHHS .

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD IMOJMMEPU3ALINN, CPEIHAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJTUIPONUIICH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (Tedion, KEBJIap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W HMX NPEBpaICHUN:
O3HAKOMJIEHUE C 0o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE OSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

HaxoxaeHue MoJIeKyJIsipHOM (OpPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEMUHEHUs To0 Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJMYECTBY BelllecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHHUSI, OMpPENEICHUE AOJU BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXNpeIMETHBIX CBSA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHHE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0nue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
ODHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OO0OBEM, arperaTHoe COCTOSTHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IbIXaHWE, OEIKH, YIJIEBOABI, JXUPHI, HYKIECHHOBBICE KHCJIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kiaccudukanms XuMrU4ecKux 3J€MEHTOB (S-, p-,
d-, f-snmementsi). PacmpesneneHue dJIEKTPOHOB IO ATOMHBIM — OpOUTAJISIM.
DNeKTpOHHbIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyu HOHOB.
DIEeKTPOOTPULATETBHOCTD.

Ilepunonnueckuit 3akoH u Ileproanyeckas cucremMa XUMUUYECKUX 3JIEMEHTOB
J.N. Menneneera. CBA3b NEpUOAUYECKOTO 3aKOHA W lleproanyueckor CUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BENIECTB MO TpynnaMm ¢ IepuoiaM. 3JHay€HUe
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMH4UecKass CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJCHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa CBsA3U. 110 pHOCTD, HAITPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3W. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexMoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEeHUX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHAILMOHHON XMMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTtBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanusi. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHudecKou
XUMHUH. 3aKOH COXPAHEHHUSI MAacChl BEHIECTB; 3aKOH COXPAHEHUS W MPEBpaIICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOoCTh XUMUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTEeHHBbIE peakiuu. Katann3 u kaTanu3aTtopsl.

OOpatumMblie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOT0 paBHOBecHUs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass gucconuanusi. CuibHble UM claOble 3JIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHaf,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHA.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTEneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lIoKEHHUE TMEPOKCUIA BOJIOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHne
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIIMASHUS PA3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOM pEaKIMu | TMOJOKEHUE XUMHYECKOIO
paBHOBECHSL.

Heopranuueckast xumusl.

[Tonoxenne HemMeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre W XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMU M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonMBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B mpuUpoie, CIOCOOBbI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. I amoreHoBoAopobl. BaxHeuie KuCIopoacoIepKaiiue
COEIMHEHHUS TajoreHoB. JlabopaTopHbie W TPOMBIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[puymeHenune rajoreHoB U uX COCIMHEHNM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
Kkuciopoga. @u3nyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHUE KHUCIOpOoJa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(IV), okcun
cepbl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHOU KucaoTel. [IpuMenenne cepbl U €€ COeTMHEHN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
U €r0 COCAMHEHUN. A30THBIC YTOOpEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHOCOObl MONy4YeHUs, (PU3NUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [lpumenenune ¢ocopa u ero coenuHeHuil. Pochopubie
ya00peHus.

VYrinepon, HaxoXAeHWE B NOpUpoje. AJUIOTPONHBIE  MOJAU(PHUKALMU.
duznyeckue W XHMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kuciota u e€
COJIM. AKTUBUPOBAHHBIA Yyroiyib, aacopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCThIX BEUIECTB, OOPA30BAaHHBIX YIIEPOJOM, U €0
COCIVMHEHNH.

Kpemunii. Haxoxxnenue B mpupojse, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHCIIOTA, CUJIHKATHI.
[Ipumenenue kpeMHus U ero coeguHeHuil. CTEKII0, €ro nojay4yeHne, BUbl CTEKIA.

[Tonoxenne MetamioB B [leproanveckoil CUCTEME XUMUYECKUX JIEMEHTOB.
Oco0OEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoicTBa MeTamwioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHud  meTtawioB.  OOmuMe  CcrocoObl
NOJIy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnyueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuil: mnonydyeHue, (QU3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE POCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metaioB IIA-rpynmer [lepuomudeckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (u3nuecKkue u
XUMHUYECKHUE CBOMICTBA, INPUMEHEHHE NPOCTHIX BEIIECTB W HMX COEIWHEHUU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOICTBa OKCHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThuka MeTauioB To004HbIX mnoarpynn (b-rpymnm)
[leproanyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeEHEHHE Xpoma.

@u3nueckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMUYECKHE CBOWCTBA JK€le3a U €ro coequHeHnil. OKCupl,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHHe xKeme3a
Y €r0 CIUIaBOB.

Pu3nyeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHNM.

[MuHk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCUA MHKA, TUAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COEUHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOAE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJB30BaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCJIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKHE aHUOHBI, KATHOH BOJOPOJIa
YW KAaTHOHbl METAaJVIOB, B3aUMOJICMCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«["anorenb», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U MX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOArPYIID», «MeTamibl HOOOYHBIX MOATPYIID.

XuMus M KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS yeioBedecTBa. [lonsTue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHIUIIBI OpraHU3alMi XUMHUYECKOT0 TPOU3BOACTBA. [[poMbIIeHHbIE
CHOCOOBI MOMYYEHUsI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOTHI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOJIYYEHUs] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CPEeNbl U €ro IMOCIEICTBUS.
Pouib xumuu B 0OecrieyeHuH HEPreTHIeCcKoi 0€30MacHOCTH.

XuMHsi ® 340poBbe uenoBeka. JlekapcrBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



X¥UMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC J00aBKU. Poib XumMum B
oOecrieuyeHnH UIIeBO 0€301TaCHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. boitoBas xummus. [Ipasuma
0€30IacHOr0 HCIIOJIb30BaHUS MPENapaTtoB OBITOBOM XWMHU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEICTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XUMHUS B CEIBCKOM X03sicTBe. OpraHndecKkre 1 MUHEpaIbHbIe YI00pEHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKu, CTEKJIO, KE€paMHKa.
Marepuansl aJ1s 21eKTpOoHUKH. HaHOTeXHOIOT M.

Pacuérnrbie 3ana4n.

Pacuétpl: Maccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY
BEIIIECTBA, Macce WIM O0bEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIMHM, €CIU OJHO U3
BEILIECTB MMEET NpUMecH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUH, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE PACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIA W MOJAPHOU
KOHIICHTpPAIIMM BEIIECTBA B pPAacCTBOpE, JOJM BbIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXOpeAMETHBIX  CBsA3€d TMpU  H3yYeHUM oOImed u
HEOpraHuvecko XuMuM B 11 Kjacce OCyIIeCTBISIETCA Y€pe3 MCIIOJIb30BaHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeMeTax €CTEeCTBEHHO-HAYYHOTO IMKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJlU3, CUHTE3, Kiaccu(uKalius, nepuogudHOCTh, HAOIIOICHHE,
HM3MEpEHHE, FKCIIEPUMEHT, MO/I€J1b, MOJICJIMPOBAHHUE.

®duszuKa: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBa, WACAIbHBIN Ta3,
(buznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TOTOK PHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHEepaibl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbI€, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi TPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIILICHHOCTD,
dbapmaiieBTHUECKAS MIPOMBIIICHHOCTb, MIPOU3BOACTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSTEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMU [IOBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJOTUUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH 11U U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTaThl OCBOCHUSA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOU JEATEILHOCTH
OOy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUA TMpeaMeTa «XHMHS»  OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTH
oOy4JaronmMxcs B MPoLecce peaan3alud 00pa3oBaTENbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCcKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS. O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YU€OHOU ACSITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECCTBEHHON XMMUM;

YBOXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHUSI XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKHM €CTh PE3yJlbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYa YYEHBIX U MTPAKTUKOB;



UHTEpeCa M I03HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUU M TMOCIEAYIOIIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX JTOCTIKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 300pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJItoicHUsT TpaBWJI 0e30MmacHOr0 OOpallleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIbHOCTH;

MOHMMAHUS LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHMS TOCIEACTBUNA M HENPUSATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NESATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yaCTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEepeca K MPAKTHUECKOMY M3YUYEHMIO MPOQPECCHl pa3aInyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yiabTaTaM TPyAOBOU €ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJbHOM TPacKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanns3ani COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) DKO0JIOTHYECKOr0 BOCIIMTAHMS

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3EMJIE;

MOHUMAHUS TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEeJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTIKEHUNW XUMHH  JUISI
pELICHUSI BOMPOCOB PAMOHAIIBHOTO IMPHUPOIOIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILATh HUX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBIILUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTbITa NEATETbHOCTH JKOJIOTUYECKOU HaIPABJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
dbopMUpPOBAaHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM 1EIOCTHOTO
MpECTaBICHUS] 00 OKPYXKAlollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBUJIM3AIUN: B €€ TYMAaHHCTHYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO3/JaHUM HOBOW 0a3pl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€301acCHOCTH, B Pa3BUTUU MEJUIIUHBI, 00ECIeYeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U AKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHATN3a U OOBSICHEHUS SBJICHHUM OKPY>KAIOIIETo MUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HayuyHbIX (AKTOB M HMECIOUIUXCA JaHHBIX C IEJIbI0 TOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIBbCKON JEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMU MMOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasiudHbIX chepax mpodeccrnoHambHOM
JIESITETLHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4arOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHbIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOI0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), o0ecreynBaroye dbopmupoBaHue (YyHKUIHOHATBHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUN 00YyYarouXxcs;
CHOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHKE.

MeranpegMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMHU M  PETYJISITUBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaeMcTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpENENATh 1eU JACATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATECILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHM 3HAHUU MPUEMBI JOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUS JJIsl OOBSICHEHHS OTJEIbHBIX (PAKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTCPUU I KIAacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHUECKUE PACCYXKJIeHHUS (MHIAYKTUBHbBIC, JI€NYKTHUBHBIE, IO
aQHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU



peakuuy — MpPU PEUIEHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKHUX 3ajad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIE0BATEIbCKHE NeliCTBUS:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKIHnii;

dbopMynTupoOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUJITAHUPOBAHUS M IPOBEACHHS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATH €ro pe3ysbTaT, (OpMYyIUpOBATH
0000IIEHMS U BBIBOABI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJad, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HMHPopManuu (HaAy4yHO-
HOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIPaBOYHBIE MOCOOus,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (opM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTH;

(GbOopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IpPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MpPUMEHATh MeXIpeAMeTHble ((usuyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMyIibl, aOOpEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0AC AxaJIora /uam
AUCKYCCHH, BBICKA3bIBATh UICH, Q)OpMYHHpOBaTL CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUYECKON PabOThI MO HCCIEIOBAHUIO CBOKCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CyX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUSA:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISITH CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTh, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX M HCCIIEJOBATEIbCKUX 3ajady, BbIOHMpaTh Haubosee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMHUH Ha YriyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeAHEro oOIero oOpa3oBaHUs BKJIIOUYAIOT CHEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOT'O 3HAHMSI M NMPUMEHEHUIO 3HAHMM B Pa3IMYHBIX Y4EOHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUuMuel. B
nporpaMme MO XHMHMHM TPEIMETHbIE pPe3yJbTaTbl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUs»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEYEHUU YCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUA HOBBIX MaTEpPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHun PalOHAJIBEHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUEC  CUCTEMOM  XHMMHUYECKHMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH 3JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alus AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00bEM, YTIIEPOAHBIN CKelleT, (yHKIIMOHAIbHAS
rpynmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTypHass M TNPOCTpPaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEeaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIUE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUil, TEPMOJWHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHWs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKUE CBEJACHHUS O CBOMCTBaX, COCTaBe, MOJYYEHUH U 0OE30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MMPUMEpPE MPOU3BOJICTBA METAHOIIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHABJIUBATh MX B3aUMOCBSI3b, MCIIOJb30BATH COOTBETCTBYIOUIME MOHATUS MPU
OIIMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

chOpMHUPOBAHHOCTH YMEHHUIA:

WCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYECKUX
BEILIECTB;

COCTaBJISAITh YPaBHEHHS] XUMHUYECKUX PEAKIMl U PACKpbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIHMil  TMOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca »dTUX peakIiMii, peaknmuii HMOHHOTO OOMEHa MyTEM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUH;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHUMN: yCTAaHABIHMBATH MPUHAJIC)KHOCTh M3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy MU CTPOEHUIO K OIpPEICIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA ITI0 CHUCTEMATUYECKOMN
HoMeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEJACTABUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TIUILEPUH,
ATWICHIJIMKOMb, (eHos, (QopManbIerujl, aueTajblerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWIMH, TUBUHWUI, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPEICTSATh BUJ XHMHUYECKONW CBSI3UM B
OpPraHMYECKUX COCJIMHEHMSX (KOBAJIEHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. BytiiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEpU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IHMYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKAJIMECHOB,
QJIKUHOB, apPOMAaTHYECKUX YTJIEBOJOPOJIOB, CIUPTOB, AQJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MMPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ TE€HETUYECKYID  CBSI3b  MEXKAY  HUMH  ypaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C MCIOJIB30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEPKJIATh HA KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Coipbsi (HEe(Thb, TPHUPOAHBIM Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPAKTUYECKOE TPUMEHEHUE TPOIYKTOB TIEPEePadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CIEJACTBEHHBIX CBA3EH — JJIS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMH U TIPEJCTABICHUSIMH IPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHWS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
MCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PacCu€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKM C MCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMHUYECKOU
dbopMyIibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHUYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOopaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O0€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepadoTKOM
BEILIECTB, UCMOJIb30BaTh MOJYYECHHbIE 3HAHUS JISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJIUTH
XUMHUYECKUU JKCIEPUMEHT (MOJy4eHHUE U HU3YYEHHE CBOWCTB OPraHUYECKHUX
BCILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpamieHusi ¢ BeHeCTBaMU H J1a0OpaTOpHBIM 00OpPYIOBaHUEM,
dbopmMynupoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHMUIA:

COOJIIOJIaTh MPaBHJIa KOJIOTHUYECKH I1e7IeCO00pa3HOTr0 MOBEACHUS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MIPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JEUCTBUS Ha JKUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH TToka3zaress [1JIK;

aHAIM3UPOBATh 11€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUM: OCYIIECTBJIATh IIEJICHANPABICHHBIA TTOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, HTEpHET U apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, mepepadbaTeiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHOI 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSDY OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSAX W MO3HABAEMOCTH SIBICHUW MNPHUPOABI, O MECTE W 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JJaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUYEHUH PAIMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
bopMHpOBaHUHM MHUPOBO33PEHHUSI W OOIIEeH KyJIbTypbl 4YEJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO W TMPHUPOTHOM

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHYCCKHHM OJJIIEMCHT, aToM, SJIpO aroMma,

M30TOIIbI, 3JIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTAU, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alus aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMHUYECKasi CBsi3b (KOBAJICHTHAs, WOHHAs, MeETaUIMYecKasi, BOJOPOJHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JIUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkuu, CKOPOCTh XUMUYECKON pEeaklni, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHYECKOM TUCCOLUALMNM, NEPUOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKk0H COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JEKallueé B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOEHUU BEIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMUYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JHUCIEPCHBIX CHCTEMAX;
(haKTOJOTUYECKHUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIYYEHUU U 0€30MaCHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAy4YHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aMMOCBS3b, UCMIOJb30BATh COOTBETCTBYIOUIME MOHATUS MPU
OTMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MpPEBpaIlCHUM;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKILUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3HM (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHUH:  KJIacCUPUIUPOBATH:  HEOPTraHUYECKUE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKITUU 10 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrolldx BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEM OKHUCJICHUSI DJIEMEHTOB, OOpAaTHUMOCTH, YYacTHUIO KaTajiu3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUS U KPUTEPUU JI KiIacCU(DUKALIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh »JJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHYECKHX 3JJIEMEHTOB IEPBOrO—YETBEPTOrO IEPUOJIOB
[Tepuognueckont  cucremsr .M.  MengeneeBa,  UCNOJNB3Yys  TOHSATHS
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTaNM», «OCHOBHOE M BO30YKIEHHOE HIHEPreTUYECKUE COCTOSHHS aToOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucrembr J[. U
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKJY HEOPTraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIUH; peaKIuil MOHHOTO OOMeHa MyTEM COCTaBIIEHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIW3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITMHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW PpEAKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOlue Hay4yHble TMPUHIMIBI XUMHUYECKUX TPOU3BOJICTB; LEIECOO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHWA O METOJaX HAyIHOTO
MO3HAHUS SIBJICHUW MPUPOABl — HAOMIOACHUE, WU3MEpPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U sl OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JeATEILHOCTH YeJIOBEKa U B TTIOBCETHEBHOM JKU3HU,

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBJISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00Jiee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS TMPOBOJAUTH pPACUETHl: C HCIOJIb30BAHUEM
MOHSTUI «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTpALUs;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
win 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro s dexra
peaKiuy; 3HA4YEHUS BOJAOPOAHOTO MOKAa3aTessl pacTBOPOB KHCIOT M IIEJIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMH, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BUJIE PacTBOpa C
OmpeIeIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WIIM JIAHO B M30BITKE
(uMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKInH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA  JKCMEPUMEHT  (MpOBEJACHHME  peakuMid  HOHHOrOo  OOMeEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPTraHUYECKHUX BEIIECTB, OMPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHJIWKATOPOB, W3YyUYCHHUE BIIUSHHUSI
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
DKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Mertawely u  «Hemeramis»y) ¢
COOJTI0O/IEHEM TIpaBUil O€30MacHOTO OOpaIIeHHs C BEIIECTBAMH H JIA0OPATOPHBIM
o0opynoBanueMm, (HOpMyIupoBaTh IIeldb HMCCJIECNOBAaHUS, TMPEIACTABIATH B
paznu4HON (GopMe pe3yibTaThl dKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyol u jabopatopHbIM 00OpyJZOBaHUEM, OOpaIieHUs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeapl W JOCTWKEHUS €€ YCTOMYMBOIO Pa3BUTHSA, OCO3HABaTh OIACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOUYHHUKAX (Hay4yHas U yueOHO-Hay4yHas
JaUTepaTypa, CpelcTBa MaccoBoil uHbopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHaJM3UPOBATh XUMUUYECKYIO0 MHGOpMAIMIO, TIepepadaThiBaTh €€ U UCTOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON y4eOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBO 4acoB 3ﬂeKTp0HHBIe
Ne HaumeHoBaHue pa3iesioB U TeM KouTtpoabHbie (uudposBbie)
IpakTuyeckue
n/m NporpamMmbl Bcero padoThl/ o0pa3oBaTe/ibHbIE
padoThI
IIpoBepounbie pecypchl
padoThI

Pa3zgea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM

[Ipenmer oprannyeckoit xumuu. Teopus

1.1 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
byrneposa
Htoro no pazneny 8

Pa3nea 2. Yriesogopoabl

)1 [IpenenbHbIe YIiIeBOIOPOJIbI — aJKaHBI, 5
IIUKJIOATKAHBI

9 HenpenenbHble yriaeBogOpOIbl: aIKEHBI, 14 1
aJIKaINEHBI, aJTKUHBI

2.3 ApomaTHiecKue yriaeBoaopo/abl (apeHbl) 8

s4 [TpupoHbIE HCTOYHHUKH YTIEBOAOPOAOB M UX 4
nepepadoTka

2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOIOB 4 1

Hroro no pazneny 35

Pasznen 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust

3.1 Crnuptsl. Oenon 11 1

KapOonunbHbIE COeAMHEHUS: aTbICTHIBI 1

3.2 21 1

keToHbl. KapOoHOoBBIE KUCTOTHL. CIOKHBIE




a¢upsl. XKupbl
33 VYrieBojibt

9

Hroro no pazgeny 41
Pasnen 4. A3oTcoaepikaiye opranudeckue coeMHeHUus

4.1 ‘ AMUHBL. AMUHOKHCIOTEIL. beikn 12
Hroro no pazneny 12
Pa3zaea S. BeicokoMoieKyIsIpHbIE COeINHEHUS

5.1 ‘ BricokoMouneKysipHble COSMHEHMS 6
Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHnoBanue pa3ieaoB U TeM KoHTpoabHbIe (undpossbie)
Ne ni/m IIpakTHYeckue
nporpaMmMsbl Bcero padoTnl/ 6 o0pa3oBaTe/ibHbIE
IIpoBepounbie PavOTHI pecypchl
padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuonnueckas cucremMa XMMU4YECKUX 9
anemeHToB /1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 |
) BEIIECTB
1.3 XUMUYECKHE peakliuu 19 1 3
Hroro no paszneny 39
Pa3nen 2. Heoprannueckasi Xumust
2.1 Hewmerannsl 31 1 3
2.2 Merabl 23 1 2
Hroro no paszneny 54
Pazgea 3. Xumus u :Ku3Hb
31 Mertoibl NO3HaHUS B XUMUU. XUMUS U 9
' KHU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

Hpez[MeT 1 3HA4YCHUC
OpFaHI/I‘{eCKOﬁ XHUMHH,
MMpCACTaBJICHHUC O MHOFOO6paSI/II/I
OPraHu4YCCKux COG,I[I/IHGHI/Iﬁ

DJIEKTPOHHOE CTPOEHUE aTOMa
yriaepojaa (OCHOBHOE U
BO30YXJIEHHOE COCTOSTHHS).
BanenTHbIe BO3MOXKHOCTH aToMa
yriaepojaa

XuMuueckas CBs3b B
OPraHUYECKUX COCIUHECHUSX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspbiBa CBS3EH

Teopus cTpoeHHs OpraHMYECKUX
coenquHenuil A. M. byrneposa

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padorbl/
IIpoBepounbie
padoTbI

IIpakTuyeckue
padoThI

[darTa usyyenus

ITo
IUIaHYy
(neness)

ITo

dakry
(nara)

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Buael nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAsA. DIEKTPOHHBIE
3 PeKTH B MOJIEKYJIaxX
OPraHUYECKUX COCTUHEHUN

IIpencraBienue o




KJ1acCupUKaLUU U
CHUCTEMaTHUYeCcKasi HOMEHKJIaTypa
(IUPAC) oprannyeckux BeIIECTB

Knaccudukanms peakiuii B
OpraHUYECKON XUMUU

Cucremarusanus U 00001eHue
3HAHUH 110 TEME

AJIKaHBI: TOMOJIOTUYECKHH PSI,
obmras popmyia, HOMEHKIATypa U
HU30MEPHSI, JIICKTPOHHOE U
POCTPAaHCTBEHHOE CTPOCHUE
MOJICKYJI

10

11

12

13

q)I/I?;I/I‘ICCKI/Ie U XUMHUYCCKHC
CBOMCTBA aJIKAaHOB

HaxoxeHue aakaHoB B IPUPOJIE.
CriocoObI nostyueHust u
NpUMEHEHHE aJIKaHOB

[uxnoankansl: o6mas Gopmyna,
HOMEHKJIaTypa U H30Mepus,
0COOEHHOCTH CTPOEHUS U
XHUMHYECKUX CBOHCTB, CIIOCOOBI
NOJTY4eHHS U IPUMEHECHHUE

Pemenue pacu€THbIx 3a/1a4 Ha
OmpeieJICHuE MOJIEKYISIPHOM
(bopMyITBI OPraHUIECKOTO
BEIIIECTBA [0 MACCOBEIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOJISIINX B
ero coctas. CucremMaTuzanus u
000011IeHrEe 3HAHU I10 TEME




14

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
oOmras popmyna, HOMEHKIIATYpA,
AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MoJiekys. CTpyKTypHast ¥ Luc-
TpaHC-U30MEPHsI ATTKEHOB

15

16

17

duznyeckue 1 XUMUYECKHUE
CBOMCTBa ankeHoB. [IpaBuio
MapkoBHHMKOBa

CriocoObl nostyyeHust u
HIPUMEHEHHE AJIKEHOB
[IpakTuueckast padora Ne 1 mo

teMe "llonydyenue 3TuneHa u
M3y4YEeHUE ero CBOMUCTB"

18

Pemenue pacuéTHbix 3a/1a4 Ha
OIIpEJIETICHUE MOJIEKYJIIPHON
(bopMyIIBI OPraHUYECKOTO
BEILIECTBA

19

AJKaUeHbI: CONMPSHKEHHBIE,
M30JIMPOBaHHBIE,
KyMyJnupoBaHHble. OcOOEHHOCTH
3JIEKTPOHHOT'O CTPOEHUS

20

21

XHUMHYECKHE CBOMCTBA
COIPSKEHHBIX UECHOB

CriocoObI nostyueHust u
NpUMEHEHHE alTKaIMeHOB

22

AJIKUHBI: TOMOJIOTUYECKUH PSJI,
obmas popmyiia, HOMEHKIATYpA,




23

JJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3MYECKHE CBOHCTBA

XUMHUYECKHE CBOMCTBA aJIKUHOB

24

25

26

KauectBeHHble peakuyu Ha
TPOMHYIO CBS3b
CriocoObl nostyyeHust u

IMPUMCHCHHUC AJIKWHOB

Pemrenne 3anay: pacd€Tel o
YPaBHEHUIO XUMUYECKON PeaKuu

27

28

Cucremarusanus U 00001eHue
3HAaHUH 110 TEME

ApEHBbI: TOMOJIOTHYECKUH Psif,
oOmras popmyna, HOMEHKIATypa.
DIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE
MoOJIEKYJ O€H30J1a ¥ TOIYyoJIa, UX
¢du3nYecKue CBOCTBa

10

29

30

31

XUMHYECKUE CBOWCTBA apEHOB:
pEAKIINH 3aMEeICHUS
XUMHUYECKUE CBOWCTBA apEHOB:
peaKuuu NPUCOCTUHEHUS,
OKHCJICHHE TOMOJIOIOB OCH30J1a
OCo0EHHOCTH XUMHYESCKUX
CBOMCTB CTHUpPOJIA

10

10

11

32

Pemenue pacu€THbIx 3a/1a4 Ha
onpeaeeHue MOJIEKYJIIPHOU
(bOopMyJIIBI OPraHUYECKOTO

11




33

BE€IICCTBA

CriocoObI nostyueHust u
IpUMEHEHHE apCHOB

11

34

35

36

37

I'enernueckas CBA3b MEXKIY
Pa3IMYHBIMU KJIaccaMu
YIJIEBOAOPOJOB

Pacuérel o ypaBHeHUAM
XAMHYECKUX PEAKIHUM.
Cucremaru3zanus 1 00001IeHne
3HAHUH 110 TEME

[Ipupoanstii ra3. [lonyTHbie
HEe(TSHbIE ra3bl

KameHnHbI#1 yroip 1 IPOLyKTHI €70
nepepadoTKu

12

12

12

13

38

39

40

41

Hedtb 1 ciocobs! e€
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TiepepaboTKu HePTH

I'eneTnueckas cBA3b MCKIY
Pa3INIHbIMHU KJIaCCaMU
YrJi€BOAOPOaA0B

T"anor CHOITPONU3BOJHLIC
YIJIICBOAOPOAOB: 3JICKTPOHHOC
CTPOCHUC, pCAKIIUU 3aMCIICHUSA
rajJorcHa

JlelicTBue mieno4el Ha
rajoreHIpou3BOAHbIE.
BzaumoneiictBue
JHUTAIOTCHAIKAHOB C MarHUEM U

13

13

14

14




42

LIUHKOM

Cucremaruzanusg U 00001eHne
3HAHUU 10 pa3eiy
"YraeBogopoer"

14

43

44

TemaTudeckas poBepOYHas
paborta no teme "Yriaesonopoas"

[IpenenbHbIE OAHOATOMHBIE
CIHPTHI: TOMOJIOTHYECKUH PsijI,
obmras popmyna, CTpoeHUE
MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa, Kiaccuuxanms,
¢du3nveckre CBOMCTBa

15

15

45

46

47

48

XUMHYECKHE CBOUCTBA
MPEACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

CriocoObI nostyyeHust u
NpUMEHEHHE OJJHOATOMHBIX
CIIUPTOB

ITpocteie 3¢upbl: HOMEHKIATYpa
U U30MepHUs, 0COOEHHOCTH
(GU3NUECKUX U XUMUYECKUX
CBONCTB

MHOroaTroMHbIE CIIUPTHI:
STUJICHTIIUKOIb U TIIUUEPUH, UX
¢du3nveckre 1 XUMHUYECKHE
CBOMCTBA

15

16

16

16

49

CriocoOsI oTydeHus 1
PUMEHEHHE MHOTOaTOMHBIX

17




50

CIIUPTOB

DeHOII: CTPOCHUE MOJIEKYJIBI,
(u3uyeckue cBONCTBA.
TokcnuHocTs (heHona

17

51

52

53

XuMu4eckue cBoiicTBa (heHoa

CniocoOblI noy4eHus u
npuMeHeHue eHosa

[IpakTrueckas padora Ne 2.
Pemrenne skcniepruMeHTATBHBIX
3a7a4 no teme "CrnupThl U
dbeHonsr"

17

18

18

54

Cucremarusanus U 00001eHue
3HaHUH 110 TEME

18

55

AJbJIerupl ¥ KETOHBI:
DIIEKTPOHHOE CTPOCHHE
KapOOHUJIBHOMN TPYIIIIbI;
TOMOJIOTHYECKHUE PSIBI, 00IIast
dbopmyra, u3omMepus u
HOMEHKJIaTypa

19

56

57

58

ANBIIETH/IBI U KETOHBI:
¢duznyeckue CBOMCTBA; peakuu
IPUCOCTUHECHUS

Peakiuu okucneHus u

Ka4eCTBEHHbBIE PEAKIIHUH
aIbIETHUIOB U KETOHOB

CnocoObl MMOJIy4CHHA AJIbACTUIOB
N KCTOHOB

19

19

20

59

OIHOOCHOBHBIE TIPEICITLHBIE

20




60

61

KapOOHOBBIE KUCIIOTHI,
O0COOEHHOCTH CTPOEHHUS UX
MOJIEKYJI

W3omepust 1 HOMEHKIATypa
KapOOHOBBIX KUCIIOT, UX
¢buznyeckue cBoiicTa

XUMHYECKHE CBOUCTBA

MpCACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX KHCJIOT

20

21

62

Oco0eHHOCTH CBOICTB
MYpPaBbUHOH KHCJIOTBI.
MHoroo6pa3ue kapOOHOBBIX
KUCJIOT

21

63

OcobeHHOCTH CBOUCTB:
HEeNpeeNbHbIX U apOMaTHYECKUX
KapOOHOBBIX, TMKAPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencraBuTenn BbICIINX
KapOOHOBBIX KUCIIOT

21

64

[ToHATHE O IPOU3BOAHBIX
KapOOHOBBIX KUCIIOT

22

65

66

CriocoObI nostyueHust u
IPUMEHEHNE KapOOHOBBIX KUCIIOT

CrnoxHuble 3¢upsl:
TOMOJIOTHUECKHUH psif, oO1mas
bopmyna, uzomepus u
HOMEHKJIAaTypa

22

22

67

dusznyeckre U XUMHUUECKIE

23




68

69

cBoMcTBa A3(HUPOB

Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKON
peaxiuu, Ha onpezesieHue
MOJIEKYJISIPHOM (OpPMYJIBI
OpPraHMYECKOTO BEIIEeCTBA
[IpakTrueckas padora Ne 3.
Pemienue skciepuMeHTalIbHBIX
3a1a4 1o teme "KapOoHoBbIe
KucnoThl. CroxHbIe dPUphr”

23

23

70

XKupsr: crpoenue, puznveckue u
XUMUYECKHE CBOUCTBA (TUAPOITU3)

24

71

72

Oco0eHHOCTH CBOICTB JKHUPOB,
COJIEpXKAIINX OCTATKU
HEMpPEACIIbHBIX JKUPHBIX KUCIIOT.
JKups! B ipupoae

Mpbuta Kak COJM BBICILIAX
KapOOHOBBIX KHUCIIOT, UX MOTOIIEE
nevicteue. [loasarue o
CHHTETUYECKUX MOFOIIIX
cpenctax (CMC)

24

24

73

74

I'enetnyeckas cBs3b
YTJIEBOJOPOAOB H
KHMCIIOPOJICOAECPKAIINX
OpPraHWYECKHUX BEIECTB
Pacuérsl o ypaBHEHUsIM
XAMHYECKUX PEaKU

25

25

75

Cucremarusanus 1 00001eHne

25




76

3HAHWUH 10 TEME

OO0mast xapakTepuCTHKa
YIIICBOIOB U Kiaccu(uKarus
YIIIEBOIOB (MOHO-, TU- U
HOJIMCAXaPUIbI)

26

77

Monocaxapuabl: GU3NIECKUE
CBOMCTBA U HAaXO0XKJICHUEC B
npupojae

26

78

79

80

81

[IpuMeHeHue rioKo3sl, €€
3HAUYCHUC B X KU3HCACATCIbHOCTH
Opranmsma

Jucaxapuapl: caxaposa, MajabTo3a
u 1akTo3a. Haxoxaenue B
MIpUPOJIE U TPUMEHEHUE
JMcaxapuioB

[Tonucaxapuasl: cTpoeHUE
MaKpOMOJIEKYT, PU3NYECKUe U
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

[Tousitue 06 HCKYCCTBCHHBIX
BOJIOKHax

26

27

27

27

82

Pemenune pacueTHbIx 3a/1a4 Ha
omnpeAeseHue JOJIM BbIX0/1a
MPOAYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOKHOTO

28

83

Cucremarusanus 1 00001eHne
3HAHUU MO pa3aeny

28

84

Temartuueckas IMpOBCpOYHAd 1Mo

28




85

86

teme "Kucnopoacoaepxaniye
OpraHuYecKHue coequHeHus"
AMWHBIL: KTaccupUKaIms,
CTPOCHHE MOJIEKYII, 001IIast
dbopmyia, u3omepusl,
HOMEHKJIaTypa U (pu3nueckue
CBOMCTBaA

XHUMHUYECKHEe CBOMCTBA
aJ'II/Iq)aTI/I‘-IeCKI/IX AMHUHOB

29

29

87

AHUIMH: CTPOEHNE aHWIINHA,
0COOEHHOCTH XUMHUYECKUX
CBOMCTB aHWJIMHA

29

88

&9

90

91

CriocoObI mosTyueHust 1
NpUMEHEHHE aTU(PaTHICCKIX
AMHHOB

AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
nzomepus, (pu3nuecKrue CBOMCTBA.
OTtnenbHBIC IPEACTABUTEH Ol
aMHHOKHCIIOT

XUMHYEeCKHE CBOMCTBA
aMHHOKHUCIIOT, UX OMOJIOTHYECKOE
3HaueHHEe aMHUHOKHUCIOT. CUHTE3 U
TUIPOJIN3 TIENTUIO0B

Bbenku xak npupoaHbie
MOJIMMEPBI; CTPYKTYPbI OEJIKOB

30

30

30

31

92

93

XUMHUYECKHUE CBOUCTBA OEIIKOB

A3zoTcoaepikaiue
TCTCPONUKITNICCKHUEC COCIUHCHUA.

31

31




94

95

HYKJ'ICI/IHOBBIC KHCJIOTBI: COCTaB,
CTPOCHUC U Ouosoruueckas POJib

[TpakTrueckas padota Ne 4.
Pemenue sxcriepruMeHTaTbHBIX
3a/1a4 1o Teme "A30TcoaepKalimne
OpPraHUYEeCKHE COCTUHEHUS"

[IpakTrueckas padora Ne 5.
Pemienne skcniepruMeHTAIBHBIX
3a1a4 o teme ""Pacrno3naBanue
OpPraHMYeCKUX COCTUHEHUM"

32

32

96

TemaTnyeckas NpoBepoOYHas 110
TeMe "A3oTcoaepKaiine
OpPraHUYeCKHUE COCTUHEHUS"

32

97

OCHOBHBIE TTOHATHS XUMHU
BBICOKOMOJIEKYJISIPHBIX
COETMHEHUN U METOJBI UX
CHUHTE3a —IIOJIMMEpU3alus 1
MOJIUKOHICHC AL

33

98

99

100

ITmacTmaccel. YTummzamnus u
nepepadoTKa MIacTUKa

DnacToMepsl: HaTypalbHbIN
CUHTETHUYECKHE KaydyKu. Pe3nHa

BousiokHa: HatypanbHbIE,
HCKYCCTBEHHbIE, CHHTETUYECKHE.
[Toaumepsl cnenuaabHOTO
Ha3HA4YEeHUS

33

33

34

101

[TpakTrueckas padota Ne 6.
Penrenue sxcrepuMeHTaIbHBIX

34




3azad4 mo treMe "Pacro3HaBanue
IUIACTMAacC U BOJIOKOH"

O00011eHrEe U cCUCTEMAaTU3 AL
M3YYEHHOTO MaTepHasa 1o TemMe
"BricokOMONIEKYApHbIE
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

102

34




11 KJIACC

KoanuectBo yacoB JaTa usyuenust DJIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoxa Beero Konrpoubnsie IIpakrnyeckue Io ITo 06pAI0OBATEIBHELE
padoTsbI padoThl IIAHY paxry
(nenenst)  (mara) Pecypert
| AtoMm. CocTaB aTOMHBIX sJIEP. | |
Xumuyeckui aneMeHT. M30Tonsl
) CTpoeHue AIIeKTPOHHBIX 000I0YeK |
aTOMOB, KBAaHTOBBIC YHCIIa !
3 Knaccudukanusa XuMHuecKux | |
3JIEMEHTOB (s-, p-, d-, f-371eMeHThI)
4 Pacnpenenenue 351eKTpOHOB 110 | )
ATOMHBIM OpOUTAIAM
DeKTpOHHbIE KOHPUTYpaIH
5 aTOMOB 2JIEMEHTOB B OCHOBHOM U 1 2
BO30YXIEHHOM COCTOSTHUHT
6 DeKTpOHHbIE KOHPUTypaIH | 5
MOHOB. DJIEKTPOOTPHUIATEIBHOCTh
Ilepuoanueckuii 3aK0H U
Ilepnonnueckas cucrema
7 XUMHYEeCKUX deMeHToB Jl. U. 1 3
Menzeneesa, CBsi3b C COBPEMEHHOMN
TEOpHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
g CBOMCTB XUMHUYECKHUX AJIIEMEHTOB U ! 3

00pa3yeMbIX HMH MIPOCTHIX U
CJIOKHBIX BCHICCTB IO IrpyIrinam 1




eproaaM
Cucremaruzanusg U 00001eHne
3HAHUH 10 TEME

10

Bunasl xumMuueckoil cBsA3U.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBA3U. BogoponHas
CBsA3b. MeXMOJIEKYIISIpHBIE
B3aMMOJEICTBUSA

11

BaneHaTHOCTE M BaJICHTHBIC
BO3MOKHOCTH aToMOB. CBSI3b
AJIEKTPOHHOM CTPYKTYPBI MOJIEKYII
C UX TEOMETPUYECKUM CTPOCHUEM

12

13

14

15

IIpencraBienus 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U
HOMEHKJIaTypa

BemectBa MoieKyasipHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUsI. THIbl
KpI/ICTaJ'IJ'II/I‘-IGCKI/IX peHIeTOK 158
CBOMCTBA BEIIIECTB

[IoHATHE O IUCTIEPCHBIX CUCTEMAX.
IIpencrasienue 0 KOJJIOUIHBIX
pacTBOpax

HcTrHHBIE paCTBOPHI:
HACBIILICHHBIC U HEHACBILLICHHBIE,
pPacTBOPUMOCTb.
Kpucrannoruapatsl

16

CnocoObI BEIpaKCHUS
KOHIICHTPAIIUH PAaCTBOPOB




17

18

19

Penrenue 3a7a4 ¢ UCIOIBL30BaHUEM
IIOHSTHH ""MaccoBas HOIA
pacTBOpPEHHOTO BellecTna',
"MoJIsipHast KOHIEHTparus'"

Knaccudukanust 1 HOMEHKIIaTypa
HEOPraHUYECKUX BEIIECTB

Cucremarusanusg U 00001IeHne
3HAHUHU I10 TEME

20

21

22

23

Temarnueckasi npoBEpOYHAs 11O
temaM "CTpoeHue aToma.
[Iepnoanueckuil 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKUX 3eMeHTOB /1. 1.
Menneneesa", "Crpoenue
BenecTBa. MHOrooOpasue
BEIECTB"

Knaccudukamnms xumuaeckux

peaKkuuii B HEOPraHUYECKOU U
OpraHWYECKON XMMHUH. 3aKOH

COXPAHEHHUsI MACChl BELIECTB; 3aKOH 1
COXpaHEHHUs U MpPEeBpaIICHUs

SHEPTHH NMPU XUMHUIECKUX

peaKkuuax

TennoBble 3 (HeKThl XUMUYECKHX

peakuuii. Tepmoxummuueckue 1
ypaBHEHHS

Bbruncrenus no ypaBHeHUsIM

XAMHYECKHUX PEeaKUUi U 1
TEPMOXUMHUYECKUM YPaBHEHUSIM




24

25

26

CKOpOCTh XUMUUYECKOHN peakiinu, e
3aBHCUMOCTH OT Pa3IHYHBIX
dakropoB. Katanmus u
KaTaJIu3aTOophl

['oMoreHHbI€ U TeTEPOreHHbIC
peaxkuu

[IpakTuueckas padora Ne 1 mo teme

"BistHue pa3nuaHbIX GaKkToOpoB HA
CKOPOCTb XUMHYECKOU peakiuu"

27

28

29

30

31

OO6parumebie U HEOOpaTUMBIE
peakuuu. XuMHU4YECKOE pAaBHOBECUE

[TpakTiueckas paborta Ne 2 o reme
"BiusiHre pa3nTUYHbIX (GaKTOPOB Ha
M0JIO’)KEHNE XUMHYECKOTO
paBHOBecHs"

DNEKTPOTUTHYECKAs TUCCOLIUAITHS.
CunpHbI€ U ClIa0ble IEKTPOIIUTHI.
Cremnens QUCCOIMAIIAT

HNonHoe npou3BeieHNe BOIBI.
Cpena BOAHBIX pacTBOPOB.
Bonopoausriit nokazarens (pH)
pacTBopa

I'maponus coneit. Peakuu,
MPOTEKAIOIKE B PACTBOPAX
AIEKTPOIUTOB

10

10

10

11

32

[TpakTrueckas padota Ne 3 o reme
"XUMHUYECKUE peaKiuu B
pacTBOpax AIEKTPOIUTOB"

11




33

34

35

OKuCINTEIIBHO-
BOCCTAHOBUTEIbHBIC PEAKIIUH.
Baxnenme oKucInTeIn U
BOCCTaHOBUTEIN

MeTo 2JIeKTPOHHOTO (3JIEKTOHHO-
HOHHOTO0) OanaHca

DIIEKTPOIN3 PaCTBOPOB U
pacIuIaBoOB BEILECTB

11

12

12

36
37

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
» Xumusi, 11 xkmace/ IN'abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A., JIEBkuH

A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenne

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA
1. Xumust. 10 xiacc .YrinyOineHHbI YpOBEHb : METOJUYECKOE MTocooue /

O.C.I'abpuensu, N.I'.OctpoymoB.-M.: [Ipoda,2017.

2. Xumus . YriayOneHHslid ypoBenb. 11 k1. : MeToandeckoe nocooue /

O.C.I'abpuensu, I'.I".JIsicoBa .-M.: JIpoda,2019.

3. Xumus . YriiyOsieHHbIH ypoBeHb. 10 KII. :KOHTPOJIbHBIE pabOTHI /

O.C.I'abpuensn, C.A.Cnagko, A.M.bonapy.-M.: JIpoda,2016.

4. Xumus . YriayOneHHbld ypoBeHb. 11 Kil. : KOHTPOJIbHBIE U IPOBEPOYHbIE

pabotsl / O.C.I'abpuensn, JI.LU.Acanosa .-M.: [Ipoda,2015.



5. Xumus . YriyOneHHbIl ypoBeHb. 11 KII. : KOHTpOJIbHBIE PabOTHI /

O.C.I'abpuensn, JI.U.Acanosa .-M.: JIpoda,2016.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

https://www.yaklass.ru L{ludpoBoit oOpazoBaTenbHbIN pecypc I IIKOJT
http://www.chemnet.ru I'azeta « Xumusi» 1 CalT 1J1s yuuTess «5 iy Ha ypok
XUMUN

http://him.1september.ru Enunas komnexkuus LHOP: [IpeamerHas komiekuus
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE
skcriepuMenThl: xumus. Komnekuust Poccuiickoro o0uieo0pa3oBaTeabHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnuxbepoBoii

http://www alhimik.ru Becepoccuiickas onuMIinaia mKOJIbHUKOB 110 XUMUU
http://chem.rusolymp.ru Opranuyeckasi XuMusi: JICKTPOHHBIA YUCOHUK TSI
CpPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: dJIEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpbITBIN KOJUIEIK: XUMUS
http://www.chemistry.ru JIucTaHUMOHHAS OJIUMINAAA IO XUMHUHU:

TEJICKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBIA MPOCKT
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