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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETo oO0Imiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o011ero
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 MPOrpaMMbl, U
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kimaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O00IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHSM KU3HHU B COLIMYME, a TaKKe IS
MPOJIOJDKEHU O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XuMMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» IOIydaeT
HOJpOOHYI0  MHTEpPIpPETALHI0O B  COOTBETCTBUU C  OCHOBOIOJIArarOIIMMHU
nosnioxkeHusimu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, CcolepKaHus,
pe3ysbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMoOil o
XUMUHU (QYHKIIHH:

e uH(pOPMALMOHHO-METOUYECKas, peaau3anusi KOTOpoil oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpX aHUHU, OOIeH cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yJarOUIMXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEAOBATEIbHOCTH
U3y4YeHHUs y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyaromuxcs B
paMKax WTOTOBOM arrecTtaniud B (OpME E€IMHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMHUH.

[Iporpamma ajis yriyOI€HHOTO U3YUEHUS XUMUH:



e YCTaHABIMBAE€T HWHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduiei, mnpegycMaTpuBaeT
pacnpesneseHue M CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUS, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MpOTrpamMMBbl CpEeIHEro o01ero o0pa3oBaHUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), a TakXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  OO0ydYarolmerocs IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XUMHH IpPETyCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MpeameTa
«XUMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpa €ro BapHAaTHBHOM COCTaBIISIOLIEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yIrIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeIHero ooOiiero oOpa3oBaHUs
XUMHSL Ha YpOBHE YINIYOJEHHOrO W3Yy4YE€HHs HaNpaBlieH Ha peaju3aluio
NPEEMCTBEHHOCTH C  MOCJHEAYIOIIUMM  3TalloM  MOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUMIUIMH B By3aX U OpPraHU3alHUAX CPEIHEro MpoQecCHOHAIBHOIO
oOpa3zoBanus. B 9Toll CBs3M M3yueHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha  pacllUpeHue U  YIIyOJeHHe TEeOpeTUYecKOr U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduib
oOy4eHHsl, B TOM YUCJIE C IEPCIEKTUBOM MOCIEAYIONIET0 MOJIYYeHUS] XMMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBFHOM IPOTPaMMBI  CpeAHEro oOmero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3aluK y4eOHOro Tpyaa H
00OOMIEHHBIX  CIIOCOOOB  JEATEIHLHOCTH, HWMCIOIMIMX  MEXIUCIUTINHAPHBIN,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpP>KaHUS 3TUX KypcOB B MPOrpaMMme MO XUMHUU 32 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEU U3yueHUs MpeaMETa.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM [OJy4aeT ONpEAeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJI€HHOM YPOBHE H3yYEHHs MpeaMera oOecredeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX WX COEJAMHEHHUN HAa OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUsS PEAKLUH, paCCMATPUBAEMBIX C TOUKH 3PEHHS] XUMHUYECKOU KUHETUKU
U TepMoaMHamMuKu. HM3ydenme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKKe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (GOpMUpOBaHMEM  TPEACTaBICHUM 00
EKTPOXUMHUYECKHX IPOLECCax M JIEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMHUU TPHU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenserca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHii.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIJIsl KJIACCOB ONpPEeIEHHOTO mpoduis (TiIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOuel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIIMSHHE CMEKHbBIE TIpeIMeThl. Tak, Hanmpumep,
B COJCpP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3NYECKOro npoduiis 0oJbInoe
3HaueHHUe OyIyT MMETh AJIEMEHTHhI y4eOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeiMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHAsE Teopusi (MOJEKYJsipHasi Teopusi B (PU3MKE), 3aKOHBI COXpaHEHUs



MAacCbl U JHEPrUH, 3aKOHbl TEPMOJMHAMHKH, IJIEKTPOJIM3a, MPEIACTABICHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B coAEepKaHWM TMpEIAMETa ISl KJIAacCOB XHMHUKO-
Ounonornyeckoro nmpoduiist OONbIIUNA yAETbHBIA Bec OyleT UMETh OpraHuyecKas
xumusi. B 3TOM cioydae mpeAoCTaBiseTCS  BO3MOXKHOCTh g Ooliee
OOCTOSITETPHOTO ~ PACCMOTPEHMSI XUMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOH BXOJAT, K NpUMEPYy, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIOUJAbI, OCJIKH, YTIIEBOAbI, HYKIECHHOBBIC
KUCJIOTHl U Apyrue. [Ipu 3TOM 3HaHHS O COCTaBE W CBOWCTBAX NpPEACTaBUTEIICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEHIECTB CIy>)KaT OCHOBOM I HW3y4YCHHS
CYITHOCTH TPOIecCOB (POTOCUHTE3A, TBIXaHMUsI, TUIIEBAPEHUS.

B muane ¢GopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PCHHS, OCBOCHHSI
OOIIIEHAYYHBIX METOJIOB TTO3HAHHUS U OIbITa MIPAKTUYECKOTO MPUMEHEHUS HAYIHBIX
3HAaHUM HM3y4eHHE NpeaMera «XHUMHUsD Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TMpPEAMETAMU, BXOISAIIMMH B COCTaB
npeaMeTHbiX obnacteld «EcTrecTBeHHO-HAaydHbIEe MOpeaMeThD», «MaTeMartnka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEPATYpA».

[Ipn u3ydenun ydyeOHOro mnpeaMera «XuUMUs» Ha YIIyOJIEHHOM YPOBHE
Tak)Xe, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero ooliiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4yeii MEPBOCTENEHHON 3HAYUMOCTH SBJSIETCS (DOPMUPOBAHHE OCHOB
HAayKHM XUMHUHM Kak oO0O0JIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JESTEIbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOW KyJIbTYphl. PemieHue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHS TMpeAMeTa TMperoiaraet
pean3alMIo TAKKUX LIEJIEH, KaK:

e (opMupOBaHUE TMPEICTABICHUN: O MaTEepUaIbLHOM E€IMHCTBE MU,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIEHUU MPUPO/IBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK H €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  PEHICHHH  MPOoOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTU, B Pa3BUTHH
MEIMIMHBI, CO3JJaHNM HOBBIX MATEPHAIOB, HOBbIX UCTOYHUKOB YHEPTUH, B
o0ecreYeHUN PAIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE JKOJOTUUYECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpeie;

e OCBOCHHME CHCTEMBbl 3HAHWM, JIEKAINMX B OCHOBE XUMHYECKOH
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOW KapTUHBI MUpaA: (PyHIaMEHTAIbHBIX
MOHATUH, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pPAa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJIMOJICKYJISIDHOM, O  TEPMOJMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHUX PEAKLHH, O



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

dbopMupoBanue y oOy4aromuxcs OCO3HaHHOTO NOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN JUIsi OOBIACHEHHS
KIIFOUEBBIX HJIEH W TPOOJEeM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
IPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX E€CTECTBEHHO-HAYYHYIO MPUPOLY;
IPAMOTHOTO penieHus MpoOJeM, CBSI3aHHbBIX C XMMHUEN, TPOrHO3UPOBAHMS,
aHaJIKM3a U OIIEHKU C MO3UIIMKI KOJIOTHYeCKON 0€30MacHOCTH MOCIEICTBHM
OBITOBOM M MPOU3BOJACTBEHHON JNEATEILHOCTH YEIOBEKA, CBSI3aHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  NEepepadOTKOM
BEILECTB;

yriayOleHne  TpeACTaBICHM O  HAyyHbIX  METoJax  IO3HaHWS,
HEOOXOJUMBIX JUIsl TPUOOPETEHUS! YMEHUN OpPUEHTHUPOBATHCS B MHpPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
NPUPOAE, B MPAKTUYECKON IEATETbHOCTH U MOBCETHEBHOM KU3HU.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GYyHKUMNA LETOCTHOM CHCTEMBI CPEIHEro oOHIero oO0pa3oBaHUs IMPU HU3YyYEHUU
npeqMera  «XuMUsS» Ha  YIUIyONEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKUe LIENU U 331a4H, KakK:

BOCIHUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIBI,
YBOXEHUS K TMPOLECCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
NPUKJIAJAHBIX HMCCIEIOBAHUNA B XUMHUU, (POPMUpOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOY4YEHHUIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJO W  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIIBLHBIX UHTEPECOB, HHTEJUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHUS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBUIO yCHENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOM JEeATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0 U TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpoOBaHWEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHUS XUMHUH Ha yTriyOJICHHOM
YpOBHE CpeaHero obmiero obpazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAeNt0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHHM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaleHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. Tumbl TUOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbIM). THUIBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3El B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe 0 cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUSA O CTPYKTYpE MOJIEKYJl. 3HAUEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOJeKyIsipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Bunabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe AH(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o KilaccU(pUKALMKM OpraHuyeckux BewiecTB. lloHsTHe o
dbynkuuonansHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHoCTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOYIJIMBAaHME M TOPEHHUE), KOHCTPYMPOBAHUE MOJCJICH MOJIEeKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj ankaHoB, o01mIas GopMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SP°-
ruOpuau3annsl aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLNH,
JErUIPUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEaKIUi PaUKAIBHOIO 3aMEILICHMUS.

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, IMKJIOTeKCaH) HUKIoaNKaHOB. CrocoObl MOMy4YeHUs U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN AlKEHOB, Sp*-
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepusa. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEILEHUS B O-IOJOKECHHE
IpU JBOMHOM CBSI3M, MOJUMepu3auuu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha BOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHWMHMYECKHE  CBOWCTBA:  PEaKUWH  NPHUCOCAUHEHUsS,  JIHMEpHU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psij apeHoB,
oOmast popMmyia, HOMEHKIIATYpa U U30MEPHSL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTJIEBOJAOPOJAHOM paguKalle, PEaKkUUH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUIbHBIX pPaJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lonmumepusamus ctupoia. CriocoObl MoyuyeHus u
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

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



MEPETOHKA, KPEKUHT (TEPMUYECKUHN, KATAIUTUYECKHI), pUDOPMUHT, THUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIleHUs] TalloTéHa Ha TUAPOKCOTPYNIYy, HUTPOTPYNIy, IHUAHOTPYMIY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TIPU CHUHTE3€
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
n3ydeHue (GU3NIECKUX CBOMCTB YTJIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa MEpMaHraHaTa KaJids, B3aWUMOJICWCTBUE AalETUIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBaX, MOJY4YEHUE HDTWICHA U
M3YYEHHUE €ro CBOMCTB, O3HaKOMiieHHE ¢ KoyuieKiusMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIACTMACC, KayuyyKOB M PE3UHBI, MOJEIMUPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB M FAJIOTE€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kanue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HAa MpUMEpe
METaHOJIa W J3TaHojda). ['oMonormdeckuit psua, oOmas ¢opmysia, H30Mepus,
HOMEHKJIaTypa u kiaccudpukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BOJIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCICHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKUMHU U  HEOPraHUYECKUMH  KHUCJIOTAMH.
KauecTBeHHast peakuysi Ha OJTHOATOMHBIE CIIUPTHI. [[€MCTBHE 3TaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrnocoObl MOMy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEAKIUM 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAs peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TOJMyYeHHS W TNPUMEHEHHUE
MHOTOaTOMHBIX CITHPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHE TUIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauecTBeHHble peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06b!I osryueHus: U npuMeHeHue gperomna. @eHonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKJIaTypa. Du3nueckue CBOWCTBA albJIETUAOB U
KETOHOB. ~ XUMHUYECKHME CBOMCTBAa  QJIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOcTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BogoponHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuuss STepUPHUKALUM, PEAKIUU C YYacTHEM YIJIEBOJAOPOJHOTO pajuKaia.
Oco0OeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAas, MNaJIbMUTHHOBAs, OJIEUHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CrlocoObl OTyYeHUsS! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMonoruueckuii psna, oOwmas Gopmyna, HU30MEpUs U
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCJIOU H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3NYeCKUe 1 XUMUYECKHE CBOICTBA KUPOB: THIPOJIN3 B
KHUCIION U 11eoyHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeNeNbHbIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MBpI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukanus yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA UM HaXOXAeHUE B mpuponae. POoTOCUHTES.
XUMHUUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
rpynn, CIOUPTOBOE M MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIoKO3bl, €&
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMa. J(ucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaOIMIME U HEBOCCTAHABIMBAOIINE AUcaxapuabl. [ 'napoaus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmal,
TJIMKOTEH W 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KaYECTBEHHAs pPEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJy4YeHHe >PHUpoB LeiToa03bl. [loHstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHOW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), KAaueCTBEHHbIE pPEaKIMU Ha albJeTujbl (C TUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumonerncrBue
KpaxMaJjia ¢ MOJIOM, PELICHUE SKCIEPUMEHTANBHBIX 3a/1a4 N0 TeMaMm «CHUpThI U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A3oTcoaepxaliye OpraHuvecKue coeJUHEeHUsI.

AMUHBI — OpraHUYecKue Mpou3BOJHbIe amMmmHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¢ apoMAaTHYECKHE; IEPBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenue Moiekyn, obmas (opmyna, U30MepHsi, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKWIIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apoMathdeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHE anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH301a.

AmuHokucIoThl. HoMenknaTypa u uzomepusi. OTAenbHbIE MPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3NYecKkue CBOWCTBA AMUHOKHCIIOT.
XHWMHUYECKME CBOMCTBA AaMHMHOKHMCJIOT Kak aM(OTEpHBIX OpPraHUuYeCKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, O0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHue aMUHOKHACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHAs M TpPETUYHA
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KAueCTBEHHbIC PEaKLMU Ha OCJIKH.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BEIIECTB W HMX IPEBPAILCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OENKOB MPU HArpeBaHWH, IIBETHHIC
peakniuu Ha O€NKH, pelIeHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTconepxalme OpraHUYECKUe COECTMHEHUSD) U «Pacno3HaBanue
OpPTraHUYECKUX COCTUHEHUIN.

BricokoMoJIeKy/JIAPHBIE COeINHEHHS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD IMOJMMEPU3ALINN, CPEIHAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJUMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[TonumepHbie Martepuanbl. I[lmactmacchl (TOJUATUIICH, TOJUIPONUIICH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKapOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

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

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

[Tonumepsl CIEHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
O3HAKOMJICHUE C Oo0Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEpUMEHTAIbHBIX 3adady 1o Tteme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJieKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIUW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHHUSI, OMpPENECICHUE AOJIM BBIXOJA MPOAYKTA PEAKIHH OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HDHEPreTUYECKUM YpPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIusi,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEPOTPO(PHBIA THUIl NMUTAHUS, OpPOKECHHE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hple HCKOMAEMbIe, TOILTUBO.

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

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanms XuMrU4ecKiux 3JI€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpesneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATEIBHOCTD.

Ilepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMMHUYECKUX DJIEMEHTOB
JA.UN. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U llepuoanyueckord CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Meunneneesa.

XuMHUYECKasi CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrusl U AJIMHA CBs3U. [1osIpHOCTH, HANTPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmMoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MpUMEpPEe COCAUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUs.  THIBI
KPUCTALTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. [Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALlUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsI KOHIIEHTpauus. HacwileHHble u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTEINIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakinii B HEOPraHMUYECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMS MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAILICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XMMUYECKUX PEaKIU.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DAKTOPOB.
['oMoreHHbIE U reTepOreHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 He0OpaTUMBIE peaklni. XUMHUecKoe paBHoBecre. KoHncranTta
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHUCHTPAIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM claOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienouHasi. Bomopoansiii mokazarens (pH) pactBopa. I'uaponus coseit. Peakuuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIIAaBOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
pa3loKEHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTAJUIMUECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieTieHue
Cpeabl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, M3YYEHUE BIMSHUSA PaA3TUUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HeMeraiuioB B llepuoguueckon cucremMe XUMHUYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAIJIOB (Ha MpUMEpPE KUCIOPOa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢usndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonMBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoje, CHOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHenmume KUCIOPOACOACPIKAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIIUICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHble M MPOMBINIJIEHHBIE CHOCOOBI MONTYYCHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U TEPOKCUBI.

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

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHeHune azoTa
Y €r0 COeTMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MONMy4deHUs, (U3HYCCKUE H
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kuciaora u e€ conu. [Ipumenenune ¢ocpopa u ero coeauHeHuil. docopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOJIU(UKAIUH.
duznyeckue W XHUMHYECKHME CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimota u e€
COJM. AKTHBUPOBAaHHBIA yroisb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (PU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuHusi(IV), KpemMHHEBas KHUCIIOTa, CHUIMKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHnil. CTEKI10, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproanveckoil cucTeEMe XUMUYECKUX JIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoicTBa MeTawioB. IlpuMeHeHne MeTamsioB B OBITY M TEXHUKE.
CrmuiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHWil  metawioB.  OOmuMe  crocoObl
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CnocoObl 3allIUTHI OT
KOPPO3UHU.

Oo6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX OdyeMeHToB. Hatpuii u xkanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHNE POCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer Ilepuogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W KalbLUWi: TMOJIydeHue, (u3nuecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUHU.
XKéctkocTh BOJBI U CITOCOOBI €€ YCTpaHEHUS!.



AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIECTBA W €ro CcoenuHeHuil. AMQOTepHbIE CBOICTBAa OKCHAA U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0o4HbIX moarpynn (b-rpymnm)
[leproanyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyueHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHEHUM.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuidl. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Ou3nYeCKne 1 XUMHYECKHE CBOMCTBA MeIIU U €€ coenuHeHuil. [lomydyenne u
IPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCUA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

DKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUIL:
u3yueHue oOpaslloB HEMETAJUIOB, rOpeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYECHHE KOJUIeKIMM «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCICTBUE LIMHKA M KEJe€3a C PacTBOPAMH KHCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAaJIOB, B3aUMOJICMCTBUE THIIPOKCUIOB AIIOMUHUSA MU LHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«["anorenn», «Cepa u e€ coeguHeHUsD», «A30T U (Hochop U UX COCAUHEHUSD,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl HOOOYHBIX MOATPYII.

XuMHuS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedectsa. [lonstue
O HAyyHbIX METOJax II0O3HAHHWS W METOAOJOTHH HAyYHOTO HCCIEIOBaHUS.
HayuHble puHUIKNBI OpraHU3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbllIeHHbIE
CIOCOOBI MOMYYEHUsI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHON KHUCIOThI, MeTaHoJia). [IpoMbliliieHHbIE CITOCOOBI MOYYEHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOWIEH Cpelbl U €ro MOCIEACTBUS.
Poib xumuu B 006ecriedeHIH SHEPreTHIeCKON Oe301MacHOCTH.

XuMHsi ® 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
MCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



XuMHS AWM OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC M00aBku. Pons xuMuu B
o0ecrieuyeHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

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

XuMHs B CEIbCKOM X03siicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuainel g 3JeKTpOoHUKU. HaHOTEXHONIOTMN.

PacuérHble 3anaumn.

Pacuéter: Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJHMUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO U3
BEILIECTB HMMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKlIHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE PACTBOpPA C OMNPEACIEHHON
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKUUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHU4eCcKoM XMMHM B 11 Kilacce oCylIeCTBISIETCS YEpE3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
peaMETax €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJUu3, CUHTE3, KJaccu(UKaIus, MepUOJUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICITMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIEeCTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onochepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, JKUPHI, YTIAEBOAbI, HYKJICHHOBBIC KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB M MOTOK YPHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAS MPOMBIILICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.

I[NIAHNPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XMUMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIILHOCTH U CaMOOTIPEICTICHUI0; HAJIMYKE MOTHUBAIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIHUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPBhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMHUPOBAHHOCTH OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
O0Oy4JaronIuxcs B MPOIECCE peau3aiy 00pa3oBaTeIbHON JESTEIHHOCTH.

JInyHOCTHBIE pE3ynbTaThl OCBOCHUSA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOyyJarommxcsi B MpOoIEcce pean3aiuu o0pa3oBaTeIbHON AeSTEIbHOCTU, B TOM
YHUCJIE B YaCTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEM,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMpPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHIMTOJTHEHUU
XUMHUYECKUX IKCTIEPUMEHTOBR;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YU€OHOU ACSITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAydYHOMY HaCJEIUI0
OTE€YECTBCHHON XUMHUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHUS XUMHHM, OCO3HAaHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJIbTaT



JUTMTENIHBIX ~ HAOMIOJMEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  MOWCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHHUU U TOCICIYIOIEM
aHanu3e UH(POpMaAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSI MOCIEACTBUN
MOCTYIIKOB;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOMMOCTA OTBETCTBEHHOI'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MYECKOMY M
MICUXUYECKOMY 3710POBbIO;

cOOIO/IeHUs TpaBui O€30MacHOro OOpallleHusi ¢ BeIIeCTBaMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN U HEMPUSATHS BPEAHBIX MPUBBIYEK (yIOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTeNbCKOM
JEATCIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
NEeSATEeTbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Y4YacTHE B PEHICHUH MPaKTUYECKUX 3ajad
COIMAILHOM HAIMPaBJICHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY U3Y4YEeHHUI0 Mpodeccuil pa3InyHOTO pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TPyAa U pe3yibTaTaM TPYJIOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I€JIECO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS KU3HHU HA 3EMIIE;



MOHUMAHUS TJIOOAIBHOTO XapakTepa HSKOJOTUYECKUX TPOOJIEeM, BIHSHHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATILHOM CpEIbl;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONIB30BAHUSA JOCTIKEHUNW XUMHH JJIS
pelIeHus BOIPOCOB PAllMOHATIBLHOTO IPUPOI0TIOIb30BAHNUS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BpEI  OKpYKarolleh
MPUPOTHONU Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPENPUHUMAEMBIX ICHUCTBUM U MPEIOTBPAIATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTHUUECKOTO MBIILICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OTIbITa JESITEIbHOCTH AKOJIOTUYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJCTBOBAThCSI UMM B MO3HABATEJIbHOM, KOMMYHUKATUBHON M COIMAJIBHOU
MPaKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO TMPOTUBOCTOSATH HACOJOTHUU
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMUpPOBAaHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJIECHUS, CO3JaHUM 1EJIOCTHOTO
MpeCTaBlIeHusT 00 OKpPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJTHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAUMMOCTH XHMHH JJII  COBPEMEHHOH
UMBWIN3ALMK: B €€ TyMaHUCTHYECKOM HANpPaBICHHOCTH W Ba)XHOM pOJHM B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PELIEHWU TJIO0OATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUU
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTMYECKU KOMGMOPTHOM JKU3HU KaXJA0To 4YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IMOHUMAaHUs CYHIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUSA JJIsl aHAJIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MHUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JieiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
peteHus mpo0JIeM B pealibHbIX )KU3HEHHBIX CUTYaIUsIX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOMN NeSITEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHM C )KM3HCHHBIMH OTPEOHOCTAMU;



WHTEpeca K 0OCOOCHHOCTAM TpyAa B pasnudHbIX chepax mpodeccrnoHambHOM
NEeSATeTLHOCTH.

METANIPEJMETHBIE PE3YJIBTATBI

MeramnpeamMeTHbIe pe3ysbTaThl OCBOSHHUS MPOTPaMMbI IO XMMHH Ha YpOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4aroumxcs
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOLICHAYYHBIE TOHATHUS, OTPaKaoIIne
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeUUu(PHUKYy METOI0B TO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
npoliecc, CUCTeMa, HayuHbI (DaKT, MPUHIMI, THIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U ApYTHeE);

yHHUBEpCaJbHbIe y4eOHBIC NEHCTBUs (IMO3HABATENIbHBIC, KOMMYHUKATHBHEIE,

pEryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00yUYaroInXCs;
CIIOCOOHOCTD oOy4aronmxcs UCII0JIb30BATh OCBOCHHBIEC

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH H  PETYJISITUBHBIMH
JICUCTBUSIMHU.

ITo3HaBaTe/ibHBbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKune JaeicTBUSI:

CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LEIN JCITEIbHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPUH HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUSA:
BBIJICIISITh XapaKTEPHBIE MPU3HAKKU TMOHSATUA W YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINUE MOHATHS JJI1 OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAHUS M KPUTCPUU I KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINM;

YCTAHABJIMBATh IPUYUHHO-CIICIICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUsS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;



IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XHMHuYeckas (opMyna, YpaBHEHHUE XUMHUYECKOU
peakuuu — MpU pelIeHUH Y4YeOHBIX IO3HABATENbHBIX M IPAKTHUUECKUX 3azad,
IPUMEHATHh HAa3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI JUIsl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 6a3oBbIe HCCIAEA0BATEIbCKUE 1eICTBHS:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMHUYECKHUX
peakuuii;

(GopMyIMpoOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (DOPMHUPOBAHUSI THUIIOTE3BI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXJICHUM;

BJA/JIETh HAaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U IPOBEACHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (HOopMyIHpOBaThH
000011IEHHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIbHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PAa3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JIUTEpaTypa XUMHUYECKOTO COAEpKaHUSA, CIPABOYHBIE MOCOOMS,
pecypcbl MIHTEpHETa), aHanu3upoBaTh MH(POPMALMIO PA3IUYHBIX BHIOB U (QOopM
IpeJICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE H
orOope wuHpOpMaLMK, HEOOXOAMMOM [JIsi BBIIOJHEHHMS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBE CpeACTBAa Mpu paboTe ¢
XUMHUYECKOM HMH(pOpManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIT0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.



KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YYeOHbIe NeCTBHA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMON TEMBI B XO/1€ TUAJIOTA /WU
JUCKYCCHH, BBICKA3bIBATh UieH, (OPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHMS IIPEMJIOKEHHOMN 3a/1a4H;

BBICTYNIaTh C MPE3EHTAlMEell pe3yJbTaTOB IO3HABATEIbHOM JIE€ATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3allui y4eOHOro MPOeKTa, U (POPMYIHPOBATH BHIBOIbBI
10 pe3yibTaTaM MNPOBEAEHHBIX HMCCIECJOBAHMM IYTEM COIJIACOBAHMS MO3ULMHA B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
JeATEeIIbHOCTh, Ompenessas e€ Ienu W 3ajJadd, KOHTPOJIUPOBaTh W 110 Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBATh MpeajiaraéMbplid  aJIroOpuT™M ACHCTBHM IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIIbCKUX 3a7ay, BbIOMpaTh Haubolee
3¢ (eKTUBHBIN Ccroco0 HX pemeHuss ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BCIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAaMOKOHTPOJb JICITEILHOCTH Ha OCHOBE caMoOaHajiu3a H
CaMOOIICHKH.

MHPEJIMETHBIE PE3YJBbTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 XUMUHU HA YTITyOIEHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOImero oOpa3oBaHHUs BKIOYAIOT CIEIU(HUCCKUC
JUIs1 yaeOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHHS, YMEHUS U CIIOCOOBI JICHCTBUIM
10 OCBOCHHIO, HHTEPIPETAIIMA U TIPeoOpa3OoBaHUIO 3HAHUM, BHJBI JCATEILHOCTH
10 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3IMYHBIX YUCOHBIX
CUTYaIMsIX, a TAKXKE B peabHBIX KU3HCHHBIX CUTYyAITUAX, CBA3AHHBIX ¢ XUMHUeh. B
nmporpaMMe II0 XUMHUHM TIPEJAMETHBIC PE3yIbTaThl IMPEJACTABICHBI IO TOJaM
U3Y4YCHHUSI.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUM: O MECTE€ U 3HAUYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYCHUU YCTONYMBOIO
pPa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn palMOHAILHOTO
MPUPOOTIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYyJIbTYpPhI
YeJIoBeKa, a TaKKe DJKOJOIMYECKHM OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOJTHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TTOHATHUS — XUMHUUECKUM DJIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
o0oyouka aroma, -, p-, d-aTOMHBIE OpPOWTaIM, OCHOBHOEC W BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIIEpOIHBIN CKEIET, GQyHKIIUOHATbHAS
TpyIIa, paadkal, CTPYKTypHbIE (QopMynbl (pa3BEPHYTHIE, COKpaNEHHBIC,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyecKas,
ONTHYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIAOPOJIBI,
KHCJIOPOJ- M a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
W TpEeBpalIeHUs] DHEPrUM TMPH XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHHUS, JIKAIINE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKIui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHHUs, O B3aUMHOM BJIMSIHUA aTOMOB U T'PYIIN aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! 1 u Il pona);
(bakToJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JEATCIBHOCTH ~ YEJIOBEKa, OOIIMX  HAy4YHbIX  MPUHIUMNAX  XUMHYECKOIO
MPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOIIA, TTepepaboTKu HePTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX W CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKphIBaTh MX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHUSI X MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;



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

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 MX COCTaBy MU CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HA3BAHUS NI OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IUIEPUH,
ATWICHIJIMKOIb, (eHOoN, (QopManbIerujl, aueTaabJIeruj, aieToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHUS ONPENCTATh BHJI XWMHYECKOW CBS3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W WMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

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

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENICH pPa3IUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKEHOB, AJIKaJUEHOB,
JIKWHOB, AapPOMATHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJICTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYID  CBSI3b  MEXKAY HUMH  YpPaBHEHUSIMH
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHl C UCHOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OPMHPOBAHHOCTh, yMEHHUS TOATBEPKJIATh HA KOHKPETHBIX IpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOU CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIMSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKHu U
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUN, U3MEPEHUH, MOJICIIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHUPOBAHHOCTh yYMEHUS MPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CIEJACTBEHHBIX CBA3EH — IS MU3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIU;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHHWS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
MCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPO/LY;

chOpPMHUPOBAHHOCTh YMEHHMM: MPOBOJUTH PaCYEThl 10 XHUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMK C MCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, 00OBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMHUYECKOU
dbopMysIBl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEILHOCTU YEJOBEKAa, CBS3aHHOW C MepepadOTKOU
BEILIECTB, UCMOJIb30BaTh MOJYYECHHBIE 3HAHUS ISl IPUHSTUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUUYECKUN DKCIEPUMEHT (MOJIYyYeHHE W M3yYEHUE CBOMCTB OPraHHYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTIJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpamieHus ¢ BEHIeCTBAMU U JIA0OPATOPHBIM O0OPYIOBAHUEM,
dbopMynupoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYJOBOM JEATEIHHOCTH B IIEISX COXPAHEHUSI CBOETO 3/I0POBBS, OKpYKalolleu
MIPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHUS! OPTraHUYECKUX BEIIECTB B
MPOMBINLJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, HTEpHET U apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, repepadbarbiBath €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUalbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPTeTHUCCKON W MHIICBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECHEUYEHHH PAI[MOHAIBHOTO MPUPOIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHPOBO33PEHHUS W O0OIIEed KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3J0POBBIO M TPHPOIHOU

cpene;
BJIQJICHNEC  CHCTEMOW  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

U30TOIIbI, FJIEKTPOHHAsI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMS aroMa, TUOpUAM3alMs aTOMHBIX OpOUTAalIe, HOH,
MOJIEKYJIa, BaJIEHTHOCTh, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAs JUCCOLMALMS, CTENEeHb JUCCOLUAIUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKOUN PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DJICKTPOIUTHUECKOW HCCOITUAIUMHU, TIEPHOIUYCCKUIA
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHWs, JI€XKalue B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOEHUU BEIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMHUYECKUX M  KUHETUYECKMX 3aKOHOMEPHOCTAX  MX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAy4YHbIX  MPUHLOUNAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBpaIlCHUM;



c(hOpPMHPOBAHHOCTh YMEHHSI HCIOJB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIMHEHUSIX, BUJ XUMUYECKOW CBSI3M (KOBaJEHTHAs,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHUYECKOW CBSI3M W THUINA KPUCTAUIMYECKOM PpEIIETKH, OOMEHHBIN Hu
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUCCKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUH 10 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(P(PeKTy peakiuu, WU3MEHEHUIO
CTEIICHEW OKHUCJICHUSI DJIEMEHTOB, OOpAaTHUMOCTH, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUSI M KPUTEPHUU JJIs1 KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOIUUYECKOTO 3akoHa [I.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuognueckont  cucremsl .M.  MengeneeBa, uCHONB3ys  TOHSATHSA
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanM», «OCHOBHOE€ U BO30YXKJIEHHOE SHEPreTUUYECKUE COCTOSHUS aTOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coeqMHeHUM no mnepuogam u rpynmnam Ilepuonnueckoun cucremsr [J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, IOATBEPKIAaTh
CYLIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKJY HEOPraHUYECKUMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMeHa MyTEM COCTaBIIEHWS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIW3A;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpE TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIuH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABl — HAOMIOACHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU SKCIEPUMEHTAIIBHOM UCCIEA0OBAHNUU BEILECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YeJIOBEKa U B TOBCETHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHUECHTPALUs;
MaccChl BElIECTBA WM 00BhEMA Tra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro »¢dexra
peaKIuy; 3HAYEHUS] BOJOPOJHOrO IMOKa3aTesisli pacTBOPOB KHUCIOT M IIETIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAaKIUM, €CIU OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKIUH;,; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUU: CAMOCTOSITEIbHO TUIAHUPOBATH U TPOBOJUTH
XUMUYECKUNA  JKCIEpPUMEHT  (NPOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOINBK) HWHIWKATOPOB, W3YyYCHHUE BIIUSHHUSI
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakiyuu, pelieHue
OKCIIEPUMEHTANIbHBIX 3afa4 1o TemaM «Mertawey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUJI 0€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEJCTABIATh B
pasnu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OIEHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyoM M j1abopatopHbIM OO0OpyAOBaHMEM, OOpAIIeHHWs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH I€JIECOO00PA3HOr0 TOBEACHUS B OBITY U TPYIOBOH
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAs cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HayyHas
JaUTepaTypa, CpelcTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYIO0 WH(]OpMaInio, mepepadbaTeiBaTh €€ U HUCIIOIH30BAThH
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
b K
3.1 Cruptel. ®enon 11 1 nommorexa 110

https://m.edsoo.ru/d69df650




KapOoHunbHbIE COeAMHEHUS: aTbICTHIBI 1

bu6mmoreka [IOK
3.2 keToHbl. KapO6oHoBbie KucnoThl. CloKHbBIE 21 hitps://m.cdsoo.ru/d69di650
a¢upsl. XKupsr
bu6mmoreka [IOK
33 YracRoE! ? https://m.eds00.ru/d69df650
Hroro no pazgeny 41
Pasnen 4. AzoTcoaepikaiye opranudeckue coelMHeHus
bubmuorexa [JOK
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 12 hitps-//m.cdsoo.ru/d69di650
Hroro no pazneny 12
Pa3zgea S. BoicokomoJieKkyJ/IsIpHbIE COeINHEHUS
5.1 BricokomonekysipHble COeTMHEHUS 6 bubmorexa [TOK
' P A https://m.edso00.ru/d69df650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HaumMenoBanue pa3aejioB H TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NpOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepnoandeckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepuonnyeckast cuicteMa XUMHUYECKHX 9
https://m.edsoo.ru/2dd5724
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | bubmmoreka [JOK
’ BEILIECTB https://m.edsoo.ru/2dd5724
bubnunoreka LIOK
1.3 X 19 1 3
HMHACCIHE peariini https://m.edsoo.ru/2dd57124
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
bubmmoreka IIOK
2.1 H 1 1
eMETAIRT 3 3 https://m.edsoo.ru/2dd57124
2.2 Mertanibl 23 1 2 bubnuorexa [IOK
https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Paszaea 3. Xumus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorekxa [IOK
’ JKU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon
Ne Hara DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3yuyeHusi ~ oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
[Ipeamer u 3HaueHUE
OpraHUYECKON XMUMUH,
HDELCTABICHIE O 1 https://lesson.edu.ru/lesson/a9f3d191-
Pl Se le-de24-ac02-efb16fa49f6a
MHOT000pa3uy OPraHuYeCKUX
COCMHEHUI
DJIEKTPOHHOE CTPOEHUE aTOMa
nepoja (OCHOBHOE U
}Bll(;36p)K él({Hoe COCTOSTHUS) 1 bubmorexa HOK
YA ) https://m.edsoo.ru/Oce6fd4c
BanenTHble BO3MOXKHOCTH
aTroMa yriepoja
XuMHuueckas CBA3b B
OpPTraHUYECKUX COCTMHECHUSIX.
Mexanu3mbl 00pa3zoBaHUs 1 bubmorexa [TOK
. p https://m.edsoo.ru/8d39f5c8
KOBaJIEHTHOM CBSI3HU, CIIOCOOBI
paspbiBa CBsA3EH
Teopus crpoeHus
— - 1 https://lesson.edu.ru/lesson/c935a58c-
op CCKHX COCAHIE ' ab0e-4¢59-9dcf-20517ae4b52e
M. bytneposa
Buaer uzomepun:
CTPYKTYpHas, | bu6mmoreka [JOK
IIPOCTPAHCTBEHHAS. https://m.edsoo.ru/b0e61661

OneKTpoHHbIE 3P HEKTH B




MOJIEKYJIaX OPraHUYECKUX
COEeIUHEHUI

IIpencrapienue o
Kiaccuukanuu u

https://lesson.edu.ru/lesson/726ee099-

6 crctemMatiieckat ¢1a9-410f-b8be-b4cb589acad |
Homenkiarypa (IUPAC)

OpTraHUYECKUX BEIECTB

7 Knaccudukanus peakiuii B https://lesson.edu.ru/lesson/726ee099-
OpraHUYECKON XMMUHU ela9-410f-b8be-b4cb589%aeadl

8 CucreMmaru3amnus u bubmuorexa [JOK
0000111IeHrEe 3HAHUH 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKUI
psn, odmas opmya,

9 HOMEHKJIaTypa U U30Mepus, https://lesson.edu.ru/lesson/258ddc06-
DJIEKTPOHHOE U ec23-473c-b3d7-ed82fcaddd02
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 dusnyeckue U XUMUYECKHE https://lesson.edu.ru/lesson/4da31505-
CBOMCTBA aJIKAHOB 652d-4916-9¢7c-56e88b39bb24
HaxoxxneHnune aakaHoB B

11 C 6 https://lesson.edu.ru/lesson/96419271-
MPUPOZE. LTIOCODBI TOTYHCHHA bbc8-44b9-b3ea-81a2be75c47a
Y IPUMEHEHUE aIKaHOB
[{uxmoankaHbl: oOmas
dbopMyna, HOMEHKIATypa

12 U30MepHsi, 0COOEHHOCTH https://lesson.edu.ru/lesson/9641927f-

CTPOEHUS M XUMUYECKHX
CBOWCTB, CITIOCOOBI MOJTy4EHUS
U IPUMEHEHUE

bbc8-44b9-b3ea-81a2be75c47a




Penrenue pacu€THbIX 3a7a4 Ha
OIIpEJIETICHUE MOJIEKYJIIPHON
(bopMyITBI OPraHUIECKOTO

https://lesson.edu.ru/lesson/7dada027-

13 BELIECTBA [10 MACCOBBIM JI0JIIM 8448-418F-b4 16-fbaledddab6d
aTOMOB 3JIEMEHTOB, BXOISALIUX
B ero cocrtan. CucremaTuzanus
1 0000I1I[eHNE 3HAHUI IO TEME
AJIKEHBI: TOMOJIOTHUECKHUI
psn, odmas popmya,

14 HOMEHKJIATYypa, DJIIEKTPOHHOE U https://lesson.edu.ru/lesson/4038171le-
MIPOCTPAHCTBEHHOE CTPOCHUE 4158-4bd1-ae98-18dc1cfb9399
MouieKyJl. CTpyKTypHast ¥ LIUC-

TPaHC-U30MEPUs ATIKEHOB
DuU3NYECKUE U XUMUYECKUE
15 cBoiicTBa ankeHoB. [IpaBuIIo https://lesson.edu.ru/lesson/05ab5925-
ba8e-499¢-840b-70b5e8db71ae
MapkOoBHHKOBa

16 CrocoObI noTy4YeHus u https://lesson.edu.ru/lesson/05ab5925-
MPUMCHCHUE AJIKCHOB ba8e-499¢-840b-70b5e8db71ae
[TpakTtuyeckas padora Ne 1 o

17 Teme "TToTydeHue STHICHA 1 https://lesson.edu.ru/lesson/53cd2379-

. 2a45-43b1-9f67-7ebcdaf03ce0
M3yYEHHE €TO CBOWCTB
Pemenue pacy€THbix 3a1a4 Ha

13 ONPEAEIIEHUE MOJIEKYJIIPHOU https://lesson.edu.ru/lesson/7dada027-
(bopMyIIbI OPraHMYECKOTO 8448-418f-b416-fbaledd4ab6d
BEILIECTBA
ATnKaTueHbl: CONPsHKEHHBIE,

19 HU30IUPOBAHHEIE, https://lesson.edu.ru/lesson/6df23393-
KyMYJIUPOBAaHHEIE. 6108-4b9f-ae01-a983b95b854a

OcoOeHHOCTH HIIEKTPOHHOTO




CTPOCHUA

XUMHYECKUE CBOUCTBA

https://lesson.edu.ru/lesson/6df23393-

20 CONPSIKEHHBIX TMEHOB 6f08-4b9f-ae01-a983b95b854a

71 CriocoOsbI oTy4eHus u https://lesson.edu.ru/lesson/6df23393-
[IPUMEHEHHUE AJIKaIUEHOB 6f08-4b9f-ae01-a983b95b854a
AJIKVHBL: TOMOJIOTHYECKUN
psa, obmas ¢popmyina,

2 HOMEHKIIaTypa, JJIEKTPOHHOE U https://lesson.edu.ru/lesson/05¢9a929-
[IPOCTPAHCTBEHHOE CTPOCHUE 6741-4d7¢-84b5-009292468356
MOJICKYJT, (PU3UYECKHE
CBOMCTBA

73 XUMHUYECKHE CBOUCTBA https://lesson.edu.ru/lesson/05¢9a929-
AJIKUHOB 6741-4d7¢-84b5-009292468356

24 KauecTBeHHBIE peaKkIMK Ha https://lesson.edu.ru/lesson/05¢9a929-
TPOWHYIO CBS3b 6741-4d7c-84b5-009292468356

75 CnocoObI noTy4YeHus u https://lesson.edu.ru/lesson/05¢9a929-
NpUMEHEHNE AIIKHHOB 6741-4d7¢c-84b5-009292468356
Pemenue 3agau: pacu€rsl 1o

26 . https://lesson.edu.ru/lesson/7dada027-
YPABHCHHIO XHMHUHCCKON 8448-418f-b416-fbaledd4abéd
peakuuu

7 Cucremarusanus u https://lesson.edu.ru/lesson/6¢91964 1 -
000011IeHE 3HAHUN 10 TEME 7956-4130-b1fd-c7e71db395d7
ApeHBI: TOMOJIOTHYECKUH P,
obmas popmyna,

73 HOMEHKJIaTypa. DJIEKTPOHHOE https://lesson.edu.ru/lesson/d86d7d00-

U TIPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKyJ1 O€H30J1a U TOJIy0JIa,
uX (pu3NYEeCcKHe CBOWCTBA

d5b4-491d-aded-c3ddal9feef4




XUMHYECKUE CBOMCTBA apEHOB:

https://lesson.edu.ru/lesson/d86d7d00-

2
? peakuuy 3aMeLeHNs d5b4-491d-aded-c3ddal9feef4
XHUMHYECKUE CBOMCTBA aPEHOB:

30 S —— https://lesson.edu.ru/lesson/d86d7d00-
PEARTIMH TpHEOt. : d5b4-491d-aded-c3ddal9feef4
OKHCJICHHE TOMOJIOTOB OeH3071a

31 OCco0EHHOCTH XUMUYECKUX bubmuorexa [{OK
CBOICTB CTHpOJIa https://m.edsoo.ru/d5018a54
Pemenne pac4y€THbIX 33124 HA

32 ONpeAeeHuEe MOJIEKYJIIPHOU https://lesson.edu.ru/lesson/7dada027-
(bopMyITBI OPraHUIECKOTO 8448-418f-b416-fbaledd4ab6d
BEILECTBA

33 CniocoOblI oy4eHus u https://lesson.edu.ru/lesson/d86d7d00-
NIPUMEHEHNUE aPEHOB d5b4-491d-aded-c3ddal9feef4
I'enernueckas CBsA3b MEKIY

34 e —— https://lesson.edu.ru/lesson/7dada027-
pas ¢ 8448-418f-b416-fbaledddab6d
YTIIEBOJOPOIOB
Pacuérel no ypaBHEeHUsIM

35 XUMHYECKHUX PEAKIIU. https://lesson.edu.ru/lesson/7dada027-
CucremaTtu3zauus u 8448-418f-b416-fbaledd4ab6d
00o011eHne 3HaHUH 110 TeMe

36 ITpuponnsrii ras. [lomyTHble https://lesson.edu.ru/lesson/99557aSe-
He(TSAHBIE ra3bl 2221-43e0-97b8-983de535¢c44d

37 KameHHbI#1 yroiab ¥ NpoTyKThl https://lesson.edu.ru/lesson/99557aSe-
ero nepepaboTKu 2221-43e0-97b8-983deS535c44d
Hed1b 1 ciocoOsI eé

38 nepepabotku. [lpumenenue https://lesson.edu.ru/lesson/99557aSe-

IPOAYKTOB NIepepadoTKU
HePTH

2221-43e0-97b8-983de535c44d




39

40

41

42

['eneTnyeckas CBsI3b MEXKIY
Ppa3IMYHBIMU KJIacCaMu
YIJIEBOIOPOAOB
["anoreHonpoun3BoAHbBIE
YIJIEBOIOPOIOB: ANEKTPOHHOE
CTpOEHHE; peakluu
3aMelleHus rajoreHa

JleiicTBue mIemoue Ha
raJIOreHIIPOU3BOHBIC.
B3aumonerlictBue
JIHUTaJoreHaaKaHOB ¢ MarHUEM
1 [IUHKOM

CucreMaruzanys u
000011IeHHE 3HAHUT 10
pazneny "Yriaesogopoas”

bu6nmmoreka [IOK
https://m.edsoo.ru/82b4d759

https://lesson.edu.ru/lesson/6¢91964 1 -

7956-4130-b1fd-c7e71db395d7

43

KonTponbHas pabora no teme
"VrneBonopoast"

https://lesson.edu.ru/lesson/6abf1680-

4eb5-46f2-8ea5-44d63cccf518

44

IIpenenbHbIe OTHOATOMHBIE
CIHUPTHI: TOMOJIOTHYECKUH PSiJI,
obmas popmyia, cTpoeHue
MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa,
Kiaccupukanus, pusnueckue
CBOMCTBA

https://lesson.edu.ru/lesson/5439¢18b-

7440-4b6f-bf84-c04fad71694f

45

XUMHYECKHE CBOMCTBA
MPEACIbHBIX OTHOATOMHBIX
CIIUPTOB

https://lesson.edu.ru/lesson/5439¢18b-

7440-4b6f-bf84-c04fad71694f

46

CniocoOsI oTydeHus 1
NPUMEHEHHE OJTHOATOMHBIX

https://lesson.edu.ru/lesson/5439¢18b-

7440-4b6f-bf84-c04fad71694f




CIIUPTOB

[Ipocteie 3¢upsr:
HOMEHKJIaTypa U H30Mepus,

bubnuoreka LIOK

47
0COOEHHOCTH (HPU3UIECKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHX CBOMCTB
MHOroaroMHbIE CIIUPTHI:

43 STUJIECHIVIMKOIb U TJIMLIEPUH, https://lesson.edu.ru/lesson/461aa9c8-
X QU3HYECKUE ¥ XUMUUYECKHE c0ef-4827-a8e5-d12a0bedc826
CBOICTBA
CriocoObI mosryueHust 1

49 HDHMEHEHIE MHOFOATOMHLIX https://lesson.edu.ru/lesson/461aa9¢8-

P c0ef-4827-a8e5-d12a0bedc826
CIIUPTOB
DeHOoII: CTPOEHUE MOJIEKYJIBI,
50 b . https://lesson.edu.ru/lesson/649883b8-
VISHHCCIHE CBONCTEA. 7c5t-4f16-896e-10a2278b08 1
ToxcuyHOCTH (heHosa
51 Xummeckie cBoficTBa (peHora https://lesson.edu.ru/lesson/649883b8-
. 7c5f-4£16-896e-10a2278b08(1

57 CnocoObI noTydeHus u https://lesson.edu.ru/lesson/649883b8-
npuMeHeHue GpeHona 7c51-4£16-896e-10a2278b08f1
[IpakTuueckas pabora Ne 2.

53 Pemenne skcniepruMeHTATBHBIX bubnmnoreka [JOK
3aaa4 no teme "CHnupThl U https://m.edsoo.ru/fd0ced09
denomsr"

54 CucreMaruzanus u bubmuorexa [{OK
000011IeHrEe 3HAHUU I10 TEME https://m.edsoo.ru/1810cb9b
AJbIeTUIbl U KETOHBI:

https://lesson.edu.ru/lesson/8664b319-
55 AIIEKTPOHHOE CTPOEHUE

KapOOHMIILHOH TPYTIIIbI;

0ba3-4945-b076-cb7ae5858b90




TOMOJIOTHYECKHUE PSI/IbI, 00IIast
dbopmyna, u3oMepus u
HOMEHKJIaTypa

Anbaeruapl U KETOHBI:

https://lesson.edu.ru/lesson/8664b319-

26 (usmicckme CBOiCTBa; 0ba3-4945-b076-cb7ae5858b90
peaKkuu MPUCOCTUHEHHUS
Peaknuu oxkucieHus u
57 O — https://lesson.edu.ru/lesson/8664b319-
peaxt 0ba3-4945-b076-cb7ae5858b90
aIbIETHUI0B U KETOHOB
53 Crioco0sbI MoTydeHus https://lesson.edu.ru/lesson/8664b319-
aJIbJICTUIOB U KETOHOB 0ba3-4945-b076-cb7ae5858b90
OZIHOOCHOBHBIE MPEICIbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
HN3omepusa 1 HOMEHKIATYpa
60 Ka 6OIfOBLIX KHUCIIOT nyp Bubmaorexa ITOK
p 7 https://m.edso0o.ru/700cc87b
¢duznyeckue cBoicTBa
XUMHYECKHE CBOMCTBA
61 OpPEIEILHBIX OJJHOOCHOBHBIX bubmorexa LOK
pea A https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBONCTB
& MYpPaBbUHOM KHUCIIOTBI. bu6muoreka [JOK
MHuoroo0pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EHHOCTH CBONCTB:
but6mmorekxa [IOK
63 HETpeAeIbHBIX U

apoMaTHYeCKUX KapOOHOBBIX,

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




JTUKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBurenu BoICILIMX
KapOOHOBBIX KUCIIOT

ITonsarue o IMPOU3BOJHBIX

bu6nmmoreka [IOK

64 KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI mosryueHust 1

65 IIpUMEHEHHE KapOOHOBBIX bubmorexa LHOK

https://m.edsoo.ru/7c065¢9d
KHUCJIOT
Crnoxuble 3¢upsr:

66 TOMOJIOTUYECKHH psJl, oOmas bubnuorexa [HOK
dbopMmyna, u3omMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIAaTypa

67 du3nyeckrue U XUMUYECKHE bu6nuoreka [IOK
cBoOMCTBa 3(HUPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKON

68 peakInu, Ha OTpeCIICHHE
MOJIEKYJISIPHOM (OpMYJIBI
OpPTraHUYECKOTO BEIIeCTBa
[IpakTuueckas pabora Ne 3.

69 Pemienne skcnepuMeHTAIbHBIX bubmmoreka [JOK
3amay o Teme "KapOoHoBbIE https://m.edsoo.ru/486671fb
KucaoThl. CrioxHbIe 3PUpHI"

Kupsr: ctpoenue, (%)I/ISI/I‘ICCKI/IG BuGmiorexa LOK
70 1 XUMHYECKHUE CBOMCTBA
https://m.edsoo.ru/al9¢5b98
(ruppomnus)
71 OcoOeHHOCTH CBOWCTB JKUPOB, bubnmorexa LOK

https://m.edsoo.ru/b0331922




COJIepXKaIINX OCTaTKH
HETPEIEIbHBIX KUPHBIX
KUCHOT. Kupsl B IpUpoJIe
Mpbu1a Kak COJIA BBICHIUX
KapOOHOBBIX KUCIIOT, UX

72 Morolee nercrtaue. [lousatue o Bubmaorexa ITOK
https://m.eds0o.ru/3¢566565

CHHTETHYCCKHX MOFOITUX
cpenctax (CMC)
I'eneTnueckas cBSI3b

7 YTJIEBOJOPOAOB U bubnuoreka [JOK
KHCIIOPOACOAEPKALINX https://m.eds00.ru/56790c96
OpPTraHUYECKUX BEIECTB

74 Pacuétel o ypaBHeHUAM
XUMUYECKUX PeaKuii

75 Cuctemaruzanus u bubmuoteka [JOK
00001IeHre 3HAHUH TI0 TEME https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepucTHKa

76 YTJIEBOJIOB M KJIaCcCU(pUKAITUS bu6nuoreka [IOK
yTJI€BOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
HoJIMCaxapuabl)
MoHocaxapuibl: puznuecKue

77 CBOMCTBaA If HiXO)S)I[eHI/Ie B buGnnorexa LIOK

https://m.edsoo.ru/b4bdda2d

pupojIe
[IpuMeHeHue rioKo3sl, €€

73 3HAaYEHUE B bubnuoteka [JOK
JKUZHEAECATEIbHOCTH https://m.edsoo.ru/5e61122d
opraHusma

79 Jucaxapunsl: caxaposa, bubnmorexa LHOK

https://m.edsoo.ru/eb0384e7




MaJIbTO3a U JIAKTO3a.
Haxoxnenue B mpupoe u
MIPUMEHEHUE TUCAXAPUJIOB

[Tonucaxapuabl: CTpoeHHE
MaKpOMOJIEKYJ, pU3NYECKUE U

bu6nmmoreka [IOK

80
XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHUE
81 [TonsiTHE 00 NCKYCCTBEHHBIX bubnmnorexka HOK
BOJIOKHAX https://m.edso0.ru/6216e766
Pemenne pacdeTHsIX 3a1a4 HA
20 OIpeAeseHuE JOJIM BbIX0a bubnuorexa [HOK
[IPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOKHOTO
Cucrematuzanuus U
83 0000111eHIE 3HAHUM 10 buomorexa [TOK
B https://m.edsoo.ru/08d4364c
pazneny
KonTponbHas pabota mo Teme
84 "Kucnopoacoaepxarniue bubmorexa [TOK
p Jlepral " https://m.edso0.ru/42c6678e
OpPTraHUYECKUE COCTMHEHUS
AMUHBL: K1accudukarms,
CTpOCHUE MOJIEKYJI, 001Ias
85 (b(f) MyJa 1/130Mey1/1${ bubmmorexa LOK
pMYy-Ia, P, https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa U (pU3NYecKue
CBOICTBA
26 XUMHUYECKUE CBONCTBA but6mmoreka [IOK
anr(paTHIeCKuX aMUHOB https://m.edsoo.ru/1bc5cf80
%7 AHUWIUH: CTPOCHHUE AaHUJIMHA, bu6muoreka [JOK

0COOEHHOCTH XUMHUYECKUX

https://m.edsoo.ru/39cd21f1




CBOMCTB aHMJIMHA

CriocoObI nostyueHust u

bu6nuoreka [JOK

88 IpUMEHEHHE aTu(PaTHUECKUX
p b https://m.edsoo.ru/eal 38763
aMHHOB
AMUHOKHCIIOTEI:
HOMEHKJIaTypa U U30MEPHSL,
89 (’pmnquKHZPCBOﬁCTBa ’ bubmorexa [IOK
' https://m.edsoo.ru/d1773e80
OtnenbHbIC MPEICTABUTENH O
AMHUHOKUCIIOT
XHUMHYECKHE CBOUCTBA
aMUHOKHCIIOT, UX
90 OMOJIOTMYECKOE 3HAUYEHUE bubmorexa LOK
https://m.edsoo.ru/77df705a
aMuHOKUCI0T. CHHTE3 U
TUAPOIN3 MENTUI0B
01 benku xak npupoaHbIe bubnmnorexka HOK
MOJIMMEPHI; CTPYKTYPHI OEITKOB https://m.edsoo0.ru/429e¢9899
bu6nuoreka [IOK
92 XUMHYECKHE CBOMCTBA OEIIKOB
https://m.edsoo.ru/6237306d
A3zoTcoaepkaiue
TeTEPOLUKITNIECKUE
93 coenuaenus. HykinenHosrle buGnnorexa LIOK
a - HYK https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHUE U
Ounonoruveckas poib
[TpakTiueckast paborta Ne 4.
Pemenne skcnepruMeHTATBHBIX
bu6mmoreka [IOK
94 3a7a4 10 TEME
" https://m.edsoo.ru/8e3c02d1
A3oTcoaepkaiine
OpraHuYecKHue coequHeHus"
95 [TpakTuueckas padota Ne 5. bu6mmoreka [IOK




Pemienune sxcnepuMeHTAIbHBIX https://m.edsoo.ru/bde3fdf6

3a/1a4 1o TeMe
"Pacnio3znaBanue
OpraHUYECKUX COCTMHECHUM"

KonTponbhas pabota no teme

96 "AzoTcomepIKalne 1 1 bubmoteka [IOK

https://m.edsoo.ru/ce561bc7

OpraHuYecKue coequHeHus"

OCHOBHBIE TTIOHATHS XUMHUHU

BBICOKOMOJICKYJISIPHBIX
bubmuorexa [JOK

97 COCIMHEHUN U METOIBI UX 1
A A https://m.edsoo.ru/7aa63ebd

CHUHTEC3a —II0JIMMCPU3alUd U

MOJIMKOHICHCAITUS
08 IInactmaccel. YTunmzanuus u | bubnnoreka IIOK
nepepaboTka rmiacTuka https://m.edsoo.ru/82242e0f
OnacToMepbl: HaTypaJlbHbBIN
99 CHHTETUYECKHE Ka 171 1 bubmmorexa HOK
YAYEH: https://m.edsoo.ru/246103ec
Pe3una

BomnokHa: HaTypanbHBIE,

100 HCKYCCTBEHHBIE, | bu6nuoreka [IOK
cuHteTnyeckue. [Tonumepst https://m.eds00.ru/5963a601
CHEIHMAIFHOTO Ha3HAYCHHUS
[IpaxkTuueckas padora Ne 6.

Pemenune skcnepuMeHTaIbHBIX
bu6nuoreka [IOK
101 3a7a4 10 TEME 1 1
" https://m.edsoo.ru/3aebd77a
Pacno3naBsanue miaacTMacce u
BOJIOKOH"
O6o0meHue u
Bbubnuoteka LIOK
102 CHCTEMaTH3alUs U3YYEHHOTO 1

https://m.edsoo.ru/6a22ble8

MaTtcpualia 1o T€Me




"BricokOMOIEKYIpHbIC
coeuHeHus"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102



11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
| Atom. CocTaB aTOMHBIX SIJIED. | bubmmoreka [JOK
XUMUYECKUH 37eMeHT. M30TonbI https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI04eK 1 bubanorexa [JOK
aTOMOB, KBAHTOBBIE YHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanms XumMuaeckux 1 bubnunoreka LIOK
AJIEMEHTOB (S-, p-, d-, f-3eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenienenue 31eKTpOHOB 110 | Bbu6moreka [JOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOH(PUTYpallui aTOMOB
5 3neMeII{)TOB B omoionﬂ 1 bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DJeKTPOHHBIE KOH(PUTypalluy HOHOB. 1 bubmmnoreka HOK
DNEeKTPOOTPULIATENBHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHYECKUX
7 anemeHToB J[. 1. Menaeneesa, cBs3b C 1 brbmorexa OK
N M ’ https://m.edsoo.ru/16957c01
COBPEMEHHOU TeOpuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
g XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX | bubnuotexa [JOK

VMU IIPOCTBIX U CJIIOKHBIX BEILECTB 10
IpyIIIaM U IepUoJaM

https://m.edsoo.ru/f8468927




CucreMaruzanys 1 0000IIeHE 3HAHUI

bub6nmoreka [IOK

nn

pacTBOpEHHOTO BeriecTBa", "MoIsIpHas
KOHIIeHTpauus"

9
10 TeME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoii cBsa3u. MexaHu3MBbl
10 00pa30BaHMs KOBAJIGHTHON CBSA3H. bubnmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyIISIpHBIE B3AMMOACHCTBUS
BaneHTHOCTh ¥ BaJICHTHBIE
1 BO3MOXHOCTH aTOMOB. CBSI3b bubnuorexa [{OK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
reOMETPUUYECKUM CTPOCHUEM
12 [IpencraBneHus: 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MoOneKyaspHOTO U
13 HEMOJIEKYJISIPHOTO CTpOeHUS. THITbI bubnmnorexa [JOK
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
14 IIpencraBinenne 0 KOJUIOUIHEIX bubnuorexa [IOK
p https://m.edsoo.ru/da2¢70e4
pacTBopax
WctrHHBIE pacTBOPHI: HACBIILIEHHBIE
15 HEHACBHIIIIEHHBIE, PACTBOPUMOCTH bubmorexa HOK
Y p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
CriocoObI BEIpaKEHHS KOHIIEHTPAITIH but6mmoreka [IOK
16
pacTBopoB https://m.edsoo.ru/328e653a
Pemenne 3agau ¢ ncnob30BaHUEM
17 MOHATHH "MaccoBas HOJIsI bubnunorexa LIOK

https://m.edsoo.ru/785e0ab4




18 Kiaccudukanus 1 HOMEHKIaTypa bub6nmoreka [IOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/bf9e108d
| Cucremaru3zanus 1 0000IICHUE 3HAHUN bubnuorexa [JOK
? 110 TeMe https://m.edsoo.ru/8d2c6alda
Konrponsnas pabora mo remam
"Crpoenue atoma. Ilepnoanueckuii
20 3akoH U [lepuoguyeckas cucrema bubmmoreka [JOK
XAMUYECKHX dieMeHToB /1. U. https://m.edsoo.ru/70a60aa4
Mengaeneena", "CTpoeHue BEIIECTBA.
MHoroo6pasue BemiecTs"
Knaccudukanus XuMHYECKAX peaKIui
B HEOPTaHUYECKOW U OPraHUYECKON
)1 XUMHUU. 3aKOH COXPAHEHUSI MacChl bubmmoreka [JOK
BEIIECTB; 3aKOH COXpaHEHU U https://m.edsoo.ru/6335cdd2
MpEBpAIICHHS SHEPTUHU TIPU
XUMHUYECKUX PEaKIUAX
TennoBsie A3 HeKTh XUMUYECKUX
22 peakuuil. TepMoxumuyeckue bubamorexa LOK
https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenust mo ypaBHeHUSIM
23 XUMHYECKUX PEAKIUN 1 bubnmorexa LOK
https://m.edsoo.ru/87b13954
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOU peaKkinu, eé
24 3aBUCUMOCTH OT Pa3JIMYHBIX (HaKTOPOB.
Karanms u xkatanuzatopsl
25 ['oMoreHHbI€ U TeTEPOTreHHBIE PEAKIIUU
26 [TpakTrueckas padota Ne 1 mo teme bu6muoreka [IOK

"Bnustaue pa3nudHbIX GaKTOPOB HA

https://m.edsoo.ru/1facaldl




CKOpPOCTh XUMHYECKON peakiuu"

Oo6parumbie 1 HEOOpPATUMBIEC PEAKLINH.

bubnunorexa LIOK

27
XHUMHUYECKOE paBHOBECHE https://m.edso0.ru/30952f9b
[IpakTuyeckas padora Ne 2 o Teme
28 "BnusiHue pa3nu4HbIX (aKTOpPOB Ha bubamorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XUMUYECKOTO PABHOBECUS
DNEeKTPOINTUYECKAS JUCCOLIAALIHA.
29 CI/IJII:HI:)IG U CJ1a0bI€ DIIEKTPOIIUTEI bubnnorexa [IOK
p ' https://m.edsoo.ru/5f766bdf
CremneHs QUCCOIMAN
Honnoe npoussenenue Boasl. Cpena
P p“ bubnuorexa [IOK
30 BOJIHBIX PacTBOPOB. BomopoaHbIii
https://m.edsoo.ru/3966ca89
nokazatenb (pH) pactBopa
I'mpaponus coneit. Peakuuu,
31 MPOTEKAIOIINE B PACTBOPaAX bubnmorexa OK
P HIHE B pacTBop https://m.eds00.ru/09d5a9bd
3IEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme
32 "XMUMHAYECKHE PEAKIIUHA B pacTBOpPax bubnmorexa OK
P p p https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE
33 eaKInu. BaxxHennme OKUCINTENN U bubnnorexa [IOK
PCAKIIHH. https://m.eds00.ru/56226060
BOCCTAHOBHUTEIN
34 Meroa 31eKTpPOHHOTO (3JIEKTOHHO- bubnunorexa LIOK
HMOHHOTO0) OayaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEIIECCTB https://m.edsoo.ru/93fb97d2
36 Pemenne 3amay pa3sIMuHBIX THIIOB bubmmorexa TOK
atp https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB but6mmoreka [IOK




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

18 CucreMaru3anus 1 0000IICHHE 3HAHUH bubmuorexa [JOK
110 TeMe "XUMHUUYECKHE PEAKIUU" https://m.edsoo.ru/c161eb85

39 KonTponbhas pabota no teme bubnmoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[Teproauaeckoii cucTeMe XMMHYSCKHUX

40 anemenTtoB JI. 1. Menpeneesa u bubmorexa HOK

T https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
du3nyeckue CBONCTBA HEMETAIOB
AJTOTpOTINS HEMETAJUIOB (HA TIpUMeEpe
41 KHCIIOpoJ1a, cephl, hocdopa u bubmorexa [IOK
POAa, CEpHL, P https://m.edsoo.ru/ef92c91c
yriaepoa)

4 Bognopona: nonmyuenue, pusnyeckue u bubmuoreka [IOK
XMMHYECKHE CBOMCTBA. [ 'upuibl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HaXOXKIEHHUE B IPUPOJIE,

43 CMOCOOBI NOTYYECHHUS (I)I/ISI/I‘II:;CiI/Ie u bubmmorexa LIOK

ya L https://m.edsoo.ru/4e223795
XUMHYECKHE CBOICTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHCIIOPOJICOICPIKAIIUE COSTMHEHIS brbmmorexa [IOK
P P https://m.eds00.ru/6b3255¢6
raJlOTeHOB
JlaGopaTopHbIe ¥ TTPOMBITIVICHHBIE

45 CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB. bubnuotexa [JOK
[IpuMeHeHne ranoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEAMHEHUI
[IpakTuueckas padbora Ne 4. Pemenue

bubnunorexa LIOK
46 SKCIIEPUMEHTAJIFHBIX 3a7a4 110 TeMe

"T"anoreun!"

https://m.edsoo.ru/8b26fecd




Kucnopon: naboparopHsie u
MIPOMBIIIIJICHHBIE CIIOCOOBI TTOTYYCHHS,

bub6nmoreka [IOK

47
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHMe KUCI0poia U 030HA

bub6nmoreka [IOK
48 OKcHAbI ¥ IEPOKCHIBI
A p A https://m.edsoo.ru/5¢8816a0
49 Pemenue 3a1a4 pa3IMUHbIX TUIIOB bubmmorexa [IOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJI€HUE B IPUPOJIE,
50 cncr:co61>1 MIOJTyYCHUS (;I/IBII)/I‘-IGCKI/IG " bubmmorexa [IOK
yi L https://m.edsoo.ru/46afael6
XAMUYECKHE CBOMCTBA
bubnuoreka [{OK
51 CepoBoiopo, CyJIb(OUIbI
R https://m.edsoo.ru/7¢875999
Kucnopoxaconepkamme coe JMHEHUS
52 cephl gCO6GHHF:)CTI/I CBOMCTB CEpHOU bubmmorexa [IOK
DB P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
ITpakTryeckas pabora Ne 5. Pemenue

53 SKCIIEPUMEHTAIbHBIX 33134 I10 TEME bubmmorexa [TOK

" P . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUs
A30T: HaAX0X/IEHHE B IPUPOJIE,

54 CHOocoObI MOMy4YeHUs, PU3NIECKUE U bubnuotexa [JOK
XAMUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUABI
Kucnopoaconepkaiine coe JTHHEHUS

55 azoTa I())co6eH:1)OCTI/I CBOMCTB a30THOM bubmorexa [IOK

' https://m.edsoo.ru/e2965afe
KHCIIOTBI
56 [IpumeneHue a3oTa U €ro COCIMHEHUM. bu6muoreka [JOK

A3OTHBIC yIOOpEHHS

https://m.edsoo.ru/129f5059




dochop: HaXOKICHHE B IPUPOJIEL,
CIOCOOBI OTYYEHUs, PU3UIECKUE U

bub6nmoreka [IOK

57
XUMHYECKHEe CBOMCcTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl dpocdopa,

58 (bOC(I)f[) c(})) eq)ncg ne kucioTel. Conun bubmorexa HOK

p Ij prratt ’ https://m.edsoo.ru/c7a2d429
dbochopHOIi KHCTTOTHI

59 [Tpumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHmnil. @ocopHbie y1oOpeHus https://m.edsoo.ru/a218070a
[IpaxTnueckas padora Ne 6. Pemenue

bubnunoreka LIOK
60 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
https://m.edsoo.ru/8175ac3f
"A3z0T u pochop u ux coenuHeHUS"
Yriepos: HaxoXKJIeHUE B PUPOJIC,

61 AJUIOTPOITHBIE MOIU(PUKALIHH; bubnmnorexa [JOK
(bu3MYecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
Oxcup yraepoaa(ll), oxcu

62 e I([)y;(I\I’)) . (OJI)LHaﬂ KECHOTa ueé bubmmorexa [TOK
yrepon 24 https://m.edsoo.ru/dba58adf
conun

63 Pemenue 3aiay pa3nuyHbIX TUIIOB bubmorexa HOK

Aadp https://m.edsoo.ru/6029b609
Kpemuuii: Haxox1eHue B MpUpoJe,
64 CI'E)OCO6BI oJI CHHI/ISI (bmnzefmfe u bubmmorexa LIOK
YHEHIL https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun kpemuausi(I1V), kpeMHueBas bubnuotexa [JOK
KHUCJI0TA, CUIIUKATHI https://m.edsoo.ru/3170e7b1
but6mmoreka [IOK
IIpuMeHeHHne KPEMHUS U €T0
66 https://m.edsoo.ru/393cdacO

coenuHenuil. CTeKIo, ero nojayyeHue,

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




BUJBI CTCKJIa

67 Permrenue 3agad pa3iin4HbIX THIIOB buGnuorexa [IOK
AaTP hitps://m.edso0o.ru/b624£801
68 Cucremaru3zanus u 0000IICHUE 3HAHUN bubnuorexa [JOK
no teme "Hemeranier" https://m.edsoo.ru/6e864db5
69 KonrponsHas pabora o teme Bbu6muoteka [JOK
"Hemeramnbr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaTOB KOHTPOJIbHOMI bubnnorexa [JOK
paboThI, KOPPEKIIHS OMINOOK https://m.edsoo.ru/2b7¢9510
[TosoxeHre METAILIOB B
[Tepunoanueckoii cucTeMe XUMHUYECKHUX
bubmuoreka [IOK
71 anemMeHTOB. OCOOEHHOCTH CTPOCHUS
https://m.edsoo.ru/9839c16¢
AJICKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB
O61mue (hu3nUecKue CBOMCTBA
72 MeTaJmo(I]; IIpumeneHnne MeTalIoB B bubmmorera OK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmuaBsl MetasuioB. Kopposus bubmuorexa [IOK
METAIJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3agad pa3iin4HbIX THIIOB bubnmorexa LOK
latp https://m.edsoo.ru/e3de37b6
OIIEKTPOXUMHUYECKUHN PO HanpsDKSHUH
75 MeTaJITJII)OB O06mmue cnoio%m n(I))n €HUS bubnnorexa [IOK
- ot yi https://m.edsoo.ru/94eb377a
METaJJIOB
OOm1ast xapakTepucTHKa MeTayuioB 1A-
76 rpynmnsl [leproanueckoil cucteMsl bubmuorexa [IOK

XMMHYECKHUX AieMeHToB. HaTpuii u
Kalui: moiay4yeHue, pusndeckue u

https://m.edsoo.ru/e12¢26b3




XHUMHUYCCKUC CBOﬁCTBa, IIPUMEHCHUC
IMPOCTBIX BCIICCTB U UX COGI[I/IHGHI/Iﬁ

O6mas xapakrepuctuka MetayioB ITA-

rpynmnsbl [leproanueckoi cucTemMsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bub6nmoreka [IOK

77 .
KaJIBIIWI: TIoJTydeHue, GU3nIecKue u https://m.edsoo.ru/7¢3e49c0
XUMHUYECKHUE CBOMCTBA, IPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

73 JKécTkocTh BOBI M CIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHUN: TIony4deHue, GU3NIEeCKHE U bubmmoreka [JOK
XUMHUYECKHE CBOKCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmdoTepHbIe CBOWCTBA OKCHA U

20 TUAPOKCH/IA aTIOMHUHHS, bu6nunorexa LIOK
TUAPOKCOKOMIUIEKCHI AIIFOMUHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemrenue 3amay pa3nuyHbIX TUIIOB
[IpakTnueckas padora Ne 7. Pemenue

82 SKCIEPUMEHTAIIbHBIX 33a4 110 TEME bubmmorexa [JOK
" P " https://m.edsoo.ru/27a4af43

Mertasnibl TJIaBHBIX TOATPYIII

OO6m1ast XxapakTepruCTUKa METAIIJIOB

23 no6ouHbIX noarpynn (b-rpymnm) bu6muoreka [JOK
[Teproanueckoit CUCTEMbI XUMHUYECKHX https://m.edsoo.ru/610d7431
3JIEMEHTOB
OuU3NYECKNE U XUMUYECKUE CBOMCTBA

84 XpoMa U ero COeINHEHNI, UX bubnnorexa [IOK

P : https://m.edsoo.ru/9911bef3

IIPUMEHEHHE

85 Baxwnerinme coelMHEHUs Maprasiia. bubmmoreka [JOK




[Tepmanranat kayuus, ero
OKHCJIMTENbHBIE CBOMCTBA

dusnueckre U XUMUYECKHUE CBOMCTBA

https://m.edso0o.ru/039d69c8

86 JKeJe3a u ero coequuenuii. Ilomyuenue buGnuorexa [IOK
-y hitps://m.edsoo.ru/1b7f8741
Y MPUMEHEHHUE CIUIABOB XKeje3a
dusnueckue U XUMUYSCKUE CBOMCTBA
87 MEIU U €€ COeqUHEHNI, UX buGnuorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MPUMEHEHUE
dusnueckue U XUMUYECKHIE CBOMCTBA
28 IIMHKA ¥ €T0 COCAUHCHUM, NX bu6nmorexa LIOK
IIpUMEHEHHE. | HIPOKCOKOMIIIIEKCHI https://m.edsoo.ru/b1f2beal
IUHKA
[IpaxTnueckas padora Ne 8. Pemenue
bu6nunorexa LIOK
89 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/abe352ea
Mertaiabl TOOOYHBIX MOATPYII
90 Pemrenne 3ama4 pa3InyHbIX THIIOB bubnuorexa [IOK
lad p https://m.edsoo.ru/a8b83d83
O00011IeHE B CHCTEMATH3aIU
91 M3y4EeHHOTO MaTepraia mo TeMe bubmorexa LHOK
" ya " p https://m.edsoo.ru/e91fe975
Metaminl
9 KonrtponbHas pabora no teme bubmuoreka [JOK
"MeTtambr" https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yiabTaTOB KOHTPOJIBHOM bubmuoreka [JOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Posne xumuu B o0ecieueHnn
94 YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA. bubmuorexa [IOK

[TonsiTHE 0 HAyYHBIX METOAAX
HUCCIIENOBAHUS BEIIECTB

https://m.edsoo.ru/080fe1f0




Hayunble mpuHIIUAIIBI OpraHU3aIUH
95 XMMHYECKOTO IMPOU3BOICTBA. | bubnmnoreka HOK
[TpombIIITIEHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
BaXKHEHUIIINX BEIIECTB
XHUMHYECKOE 3arpsi3sHEHUE
96 OK aroIeu cpeapl U ero 1 bubnmnorexa LHOK
PYIOMCH Cpet https://m.eds00.ru/9f1 1bf51
MOCIEICTBUSA
97 XHUMHS ¥ 37J0POBbE YEIIOBEKA. 1 bubnunoreka LIOK
JlexapCTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721
08 Xumust nuiy. Pojib XumMuu B | bubnuoreka [IOK
obecIieueHny MUILEBOM 0€30IIaCHOCTH https://m.edsoo.ru/17b5bd2
99 Kocmernueckue u mapdromMepHbie 1 bubnnorexa [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENLCTBE. BaykHelmue
100 CTPOUTENILHBIE U KOHCTPYKIIMOHHBIE 1 bubmmorera OK
P 26 https://m.eds00.ru/61¢69003
MaTepuabl
X¥UMHS B CEITLCKOM XO3SHUCTBE.
101 Oprannyeckre 1 MUHEPAJILHBIE 1 bubmotexa HOK
P p https:/m.edsoo.ru/fd39587d
ynoopeHus
102 CucreMaTuzanys 1 0000IIeHE 3HAHNUI 1 bubnunorexa LIOK
110 TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
obpazoBarenbHON porpammel (10 kmacc)

Kon
MIpOBEPSIEMOT
0 pe3yJbTara

[TpoBepsieMble peAMETHBIE PE3yJIbTAaTHl OCBOCHHUSI OCHOBHOI 00pa3oBaTenbHOM
MIPOrpaMMBbl CPEIHETo 0011ero 00pa3zoBaHus

1

TeopeTI/Iqecm/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

1.1

CdopmMupoBaHHOCTH MPEJICTABICHUN 0 XUMHYECKON COCTaBJIAOLIEH
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIM XUMHUHU B TTO3HAHUU SIBJICHUI TIPUPOIBI, B
GbOpMUPOBAHUM MBIIIJICHUS M KYJAbTYphl JIMYHOCTH, €€ (PYHKIHMOHAIBbHON
rPaMOTHOCTH, HEOOXOIUMOW MJisi pelleHUs MPAKTHUYECKUX 3aJad M IKOJIOTMYECKU
000CHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHON cpenie

1.2

Brnanenue cucteMoil XMUMHUECKMX 3HAHWH, KOTOpas BKJIFOYACT: OCHOBOIIOJIATAIOIINE
NMOHATUS (MOJIEKYJia, BaJCHTHOCTh, JEKTPOOTPUIIATEIHLHOCTh, CTEIICHh OKHCIICHUS,
XUMHUYECKasl CBsI3b, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN 00bEeM, YIIEPOIHBIN CKENeT,
dbyHKIIMOHAIbHAS TpyNNa, paauKal, U30MEpHs, W30MEepbl, TOMOJOTHYECKUI psi,
TOMOJIOTH,  YIJIEBOJOPOABI, KHUCIOPOJA- M  a30TCOJAEpIKAIUE  COCIUHEHHUS,
OMOJIOTMYECKH aKTUBHBIE BEIIECTBA (YIJIEBOJIbI, KUPBI, OCJIKN), MOHOMED, MOJTUMED,
CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIIPHBIE COCIMHEHHS); TCOPUU U 3aKOHBI (TEOpus
XHUMHUYECKOTO CTpOEHUS OpraHUYECKHUX BEIIECTB AM. Bbytneposa),
3aKOHOMEPHOCTH, CHUMBOJWYECCKHI SI3bIK XWMHUH, (DAKTOJIOTHYECKHE CBEICHUS O
CBOMCTBaxX, COCTaBe, TIOJY4YeHHMH U O€30MaCHOM MCIOJIb30BAHUU BaKHEHIINX
HEOPraHMYECKUX M OPTaHMYECKUX BEIIECTB B OBITY M MPAKTUUYECKOH AEITeTbHOCTU
YyeJI0BEKa

1.3

ChopMupoBaHHOCT, YMEHUH  BBISBIATH  XapaKTEPHBIE MPHU3HAKH  OHATHH,
YCTaHABIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOUIME IOHATHUS IIPU
OIIMCaHUU COCTABA, CTPOCHUS U IIPEBPALLECHUN OPraHUYECKUX COCANHEHUN

1.4

c(OPMHPOBAHHOCTh ~ YMEHUH  HUCMOJNb30BaTh XHMHYECKYI0 CHMBOJMKY IS
COCTaBJIEHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEepHYTOM, COKpalieHHoil) hopmyn
OpraHMYECKUX BEUIECTB M ypaBHEHUI XMMHMUYECKUX PEaKIMH, U3TOTaBIUBAaTh MOJEIN
MOJIEKYJI OpPraHMYECKHMX BELIECTB JUIsl WUIIOCTpallMM UX XHMHUYECKOro U
IIPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

ChopMUpOBaHHOCTE YMEHHHM  YCTaHABJIMBATH MPUHAMICKHOCTh  M3YUECHHBIX
OpPTaHMYECKUX BEIIECTB MO UX COCTAaBy U CTPOEHHUIO K OMpPEIEICHHOMY Kiaccy
(rpynme) coenuHeHUH (YTJIEBOIOPOIbI, KUCIOPO U a30TCOAEPIKAIINE COCTUHEHUS,
BBICOKOMOJICKYJISIDHBIC COCJIMHEHUs), JaBaTh WM HAa3BaHUS [0 CHCTEMATHYECKOM
nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS OMPEAEIATh BUABI XUMUYECKON CBS3M B OPraHMYECKUX
COeIMHEHUX (OIMHAPHBIE U KPaTHBIE)

1.6

ChopMupOBaHHOCTH ~ yMEHHUS  NPUMEHSATH: IOJOXKEHHUS TEOPUU  CTPOCHHUS
opranuueckux BemecTB A.M. ByriepoBa s oOBbsSICHEHHS 3aBUCUMOCTU CBOWCTB
BEIIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH COXPAHECHHS MacChl BEILIECTB

VYrnesopoponsl. Kucinoponcozepkamme UM a30TCOAEpXkKalllue  OpraHUYECKHe
coeuHeHUs. BrIcCOKOMOJIEKYIIpHbIE COeTMHEHUS

2.1

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ NpUBOJAUTE TPHUBUAJIBHBIC Ha3BaHUA OTACIBbHBIX
OpTraHU4YCCKUX BCHICCTB (3TI/IJ'ICH, MPONUJICH, AllCTHJICH, 3TUJICHTJIMKOJIb, TTIMICPHUH,




denon, dopmanpaerua, ameTanbIerul, MypaBbUHas KHUCIOTA, YKCYCHasi KUCIOTA,
OJICMHOBAsl KHUCIIOTA, CTEapuHOBas KHUCIOTA, TJIOKO3a, (pyKTo3a, Kpaxmail,
LEJUTI0J103a, TJIUIMH)

2.2

ChopMUpOBaHHOCTh YMCHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (DU3MUYCCKHE U
XUMHYECKHE  CBOWCTBA  THUIUYHBIX  IPEACTABUTEIECH  Pa3IUYHBIX  KJIACCOB
OpPraHUYeCKHX BEIICCTB (METaH, 3TaH, STUJIECH, MPOIUJIEH, alleTUIeH, Oyraauen-1,3,
MeTmi0yTaaueH-1,3, 6eH30, METaHOM, dTAHOJ, ITHICHTJIMKOIb, TIUIEPUH, (EHOM,
areTajabIeI U/, MypaBbHHAs U YKCYCHAs KHCJOTBI, TJIFOKO3a, KpaxMal, [eJUII0JI03a,
AMHHOYKCYCHasl KHCJIOTa)

2.3

ChopMupoBaHHOCTh YMEHHS WLIIOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXKAY
TUNAYHBIMU  IIPEACTABUTEISAMU  PA3IUYHBIX KIACCOB OPraHUYECKHUX BEILECTB
YPaBHEHUSMH COOTBETCTBYIOIIUMX XHMMHYECKUX PEAKLUM C HCHOJb30BAHUEM

CTPYKTYPHBIX (OPMYIT
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CdopMUpoOBaHHOCTH YMEHHUS XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO CHIPHS
(nedTb, TPHUPOAHBIN Ta3, yroiib), CHOCOObl HMX MEPepabOTKU U MPAKTHUECKOE
MPUMEHEHUE TPOAYKTOB TIepepaboTKu

XUMHS U KkU3Hb. PacuyeThbl

3.1

CdopMupoBaHHOCTE YMEHUH BIAACTh CHUCTEMON 3HAHMNW OO0 OCHOBHBIX METOAAx
HAay4YHOI'O0 TIO3HAHHUSA, MWCHOJB3YEMbIX B XHUMHHM IIPpH HW3YyYEHUU BEIIECTB U
XUMHYECKHX SIBICHUN (HAONI0/IeHUEe, U3MEpPEHUe, IKCIEPUMEHT, MOJEIUPOBaHNUE),
WCIIOJb30BaTh CHUCTEMHBIE XHMUYECKUE 3HAHHUS I NPUHATHS PELIICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYAILUSAX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

3.2

CdopMupoBaHHOCTh yMEHMI COONMIOJATh MpaBUia IOJH30BAHUS XUMUYECKOU
Mocy/0oil ¥ JabopaTOpHBIM O00OpPYIOBaHMEM, a Tak)Ke IMpaBuia oOpamieHus c
BCIIECTBAMH B COOTBETCTBUH C WHCTPYKIUSMH IO BBITIOJHEHUIO Ja0OpaTOPHBIX
XUMHUYECKHX OIBITOB

33

CdopmMupoBaHHOCTH YMEHUH MJIAHUPOBATh U BBINOJIHATH XUMUYECKUH IKCIIEPUMEHT
(mpeBpallleHUs] OPraHMYECKUX BEIIECTB NpPHU HAarpeBaHWM, IOJyYeHHE STHIIEHA U
U3y4eHUE €ro CBOWCTB, KAUECTBEHHBIC PpEAKLUUHU OpPraHUYECKUX BEILIECTB,
JeHaTypauus OeJIKOB IIPU HarpeBaHUM, [IBETHbIE PEAKI[UU OEJIKOB) B COOTBETCTBUH C
OpaBUIaMU TEXHUKM O€30MacHOCTHM IpH OOpalleHMH C  BellecTBaMH U
nabopaTOpHbIM ~ 00OpYy/IOBaHHMEM;  TPEJACTABIATh  PE3yJbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YypaBHEHHWH COOTBETCTBYIOIIMX peakUUi u
(GbopMyIMpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3YJIbTAaTOB
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ChopMupoBaHHOCTh YMEHUH MPOBOJAUTH BBHIUMCIECHUS 110 XMMUYECKHM ypaBHEHUSAM
(Maccel, 00bEMa, KOJIMYECTBA HMCXOJHOIO BEIECTBA MM IMPOAYKTa PEAKIHUH II0
U3BECTHBIM Macce, 00beMy, KOJMYECTBY OJIHOTO U3 MCXOJHBIX BELIECTB WU
IPOJYKTOB PEAKIINN)

3.5

CopMUpOBaHHOCTb ~ YMEHMH  KPUTHUYECKH  aHAJU3UPOBATh  XHUMHUYECKYIO
UHPOpPMALIMIO, T[OJly4YaeMyl0 W3 Ppa3HbIX MCTOYHMKOB (CpEeaCcTBa MacCOBOMU
uHpopManuu, cetb IHTepHeT U Apyrue)

3.6

CdopmupoBaHHOCTh YMEHUHN COOIOIaTh MPaBHIa SKOJIOTHYECKH I1eJIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM IEATETBHOCTH B LIEJISIX COXPAHEHHS CBOETO 370POBbS
U OKpPY’KaroIlllel IPUPOIHOMN Cpelbl, 0OCO3HABATh OMACHOCTh BO3AECUCTBUS HA KHUBBIE
OpraHU3MBbl OINpEAENIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMAasl CMBICI MOKa3aTess
[TAK (mpenenbHO JOMYCTHUMOM KOHLIEHTpAIMM), MOSCHATh Ha MPHUMEPax CIIOCOOBI




YMCHBIICHUSA U MPEAOTBpAICHUSA UX BPCAHOTO BOS,Z[GI\/'ICTBI/ISI Ha OpraHus3M 4CJIOBCKa

[IpoBepsiembie aneMenThI coqepkanus (10 kacc)

Kon

[IpoBepsieMblii AIEMEHT COJIEPAKAHUS

TeopeTnueckre OCHOBbI OPraHU4YEeCKOH XUMHUHU

1.1

[IpenMeT opraHu4ecKol XUMHUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHUE B MIOJIyYCHUU
HOBBIX BEIIECTB U MarepuanoB. Teopus CTpOEHHS OPraHMYECKHX coeluHeHuN A.M.
bytiiepoBa, ee OCHOBHBIE MOJIOKEHHUS

1.2

CrpyktypHble (OpMYJIBI OpraHUYEecKUX BemlecTB. ['omonorus, uzomepus. XuMHUECKas
CBSI3b B OPTAaHMYECKUX COCIMHEHUSIX - OJMHApPHBIC U KpaTHble CBs3U. lIpencraBienue o
KJIacCU(UKALUU OPraHUYECKUX BEILIECTB

1.3

Homenknarypa opraHuyeckux COEIMHEHUN (CUCTEMaTUyecKas) M TpUBHAJIbHBIE
Ha3BaHMsI BAKHEHIINX IPEICTaBUTENEH KIacCOB OPraHMUECKUX BEIIECTB

YTIeBo0pOoabI

2.1

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKUU psana. MeTaH W 3TaH - mOpocTeliue
NPEJCTaBUTENIN AJIKAaHOB: (PU3MYECKUE M XMMHMUYECKHE CBOMCTBA (peakluy 3aMeLIeHUs U
TOPEHUs), HaX0XKJICHUE B IIPUPOE, IOIYYEHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHUM Psii. DTUIIEH U MPOIUJIEH - MPOCTEHIINE
IPECTaBUTEIN AJIKEHOB: (PU3UUECKUE U XMMUUYECKHE CBOMCTBA (peaKuK TUApUpPOBaHNUS,
TaJIOTEHUPOBAHUS, TUJpATAallMM, OKUCICHUS W TMOJMMEpPU3ALMU), MOJIyYeHUE U
IIPUMEHEHHE

2.3

Anxanuensl: Oyraguen-1,3 u merunOyraauen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lonydeHne CHHTETHUECKOro KayuyKa U pe3HHbI
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AJNKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKMH psJI. ALETHIEH -
NPOCTEUIINKA MPEICTaBUTENb AJKWHOB: COCTaB, CTPOEHME, (PU3NYECKHE U XMMUYECKHE
CBOMcTBa (peaklUu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAllUU, TOPEHUs),
[IOJIyYEHHUE U IPUMEHEHHE

2.5

Apenbl. beHsoin: coctaB, cTpoeHue, (PU3MUECKHE W XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), TMOJIY4YEHHE M NpUMEHEeHue. Tolyoda: cocTas,
CTpoeHue, (u3MYeckue M XHMMUYECKHe CBOMCTBa (peakUuu TaJlOTeHUPOBAaHUS U
HUTPOBaHUs), MOJIyueHUE U NpUMEHEHHE. TOKCHYHOCTh apeHOB. I'eHeTnyeckas CBS3b
MEXIY YIiI€BOAOpOJaMH, IPUHALIEKAIIUMHI K Pa3InIHbIM KJlaccaMm

2.6

[TpupoaHble HCTOYHUKH YTI€BOAOPOAOB. [IpupoaHbIif ra3 U MonyTHEIE HEQTSIHBIC ra3bl.
Hedte u ee mpoucxoxnaenue. CrocoObl mnepepaboTKu He(TU: MEeperoHkKa, KPEeKHHT
(TepMuueckuif, KartamuTHueckuii), nuponus. IIpoaykTsl mnepepaboTku HedTH, HX
OpUMEHEHHE B TMPOMBIIUIEHHOCTH W B ObITy. KaMmMeHHbBI yroiab M OpPOAYKTHl €ro
nepepadoTKu

Kucnoponconep:xaiue opraHndeckue coeIMHEHNS

3.1

Hpel[eJ'ILHLIC OOAHOATOMHBIC CIIMPTEI. MeTtaHOl M ATaHOI: CTPOCHUC, (I)I/IBI/I"ICCKI/IC n
XMMHYSCKHE CBOMCTBA (peaKuI/m C AKTHBHBIMU MCETAJJIAMH, TaJIOr€HOBOAOPOAAaMU,
FOpeHI/IC), IMPUMCHCHHUC. BOI[OpOI[HBIe CBA3U MCXKAY MOJICKYJIaMU CIIMPTOB. I[CﬁCTBPIC




METaHoJa ¥ 3TaHOoJIa HA OPraHU3M 4eJI0BeKa. MHOr0aTOMHBIE CIIMPTHL. DTUIICHTIIUKOIIb U
TJIMIEPUH: CTpOCHHE, (U3NYECKHEe M XUMHUYECKHE CBOWCTBA (B3aUMOCHCTBUE CO
IIEJ0YHBIMY METaJlIaMH, KaUeCTBEHHAsl peaklysi Ha MHOTOaTOMHbIE CIUPTHI). JleiicTBue
Ha OpraHu3M 4esoBeka. [I[puMeHeHne MNMIeprHa U 3TUIICHTIIUKOIIA

3.2

@deHoNI: CTpOeHHE MOJICKYINbI, (U3NYECKHE W XUMHUYECKHE CBOWCTBA. TOKCHUYHOCTH
denomna. [Ipumenenue penomna
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Anpaeruapl ¥ KeToHbl. Dopmanmbaeruj, aneTalbIerull: CTPOCHHE, (U3HYECKHEe U
XUMHYECKHE CBOMCTBAa (peaklUMH OKHCIEHUS U BOCCTAHOBJICHUS, KaueCTBEHHBIC
peaxum), MoJiyueHue 1 NpuMeHEeHHe
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OnHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAs U YKCYCHAst KUCIOTHI:
CTpoeHue, (pu3nueckue U XMMHUYECKHe CBOWCTBA (CBOICTBa, O0IIMe A Kiacca KUCIOT,
peakuus dSTepuuKauK), NodydeHue u npuMeHenue. (CTeapuHOBas U  OJIEMHOBAs
KHCJIOTHl KaK MPEACTAaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbUIa KaK COJM BBICHIMX
KapOOHOBBIX KUCIIOT, MX MOIOLIEE AEHCTBUE

3.5

Crnoxnble 3(UpBl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MIpONn3 CI0XKHBIX YQHPOB.
Kupsl. I'maponus xupos. [Ipumenenne xxupoB. buosorndeckas posb KUPOB

3.6

VYriaeBojbl: cocTas, Kiaccuukanus yrieBogaoB (MOHO-, IM- U mojucaxapubl). [roko3a
- MPOCTEHIIMA MOHOCaxapuJ: OCOOCHHOCTH CTPOCHHS MOJCKYJIbl, (U3HYCCKUE H
XUMHYECKHE CBOMCTBa (B3ammopelicTBue ¢ ruapokcuaoM wmenu (II), okucnenue
aMMHa4YHBIM pacTBopoM okcuja cepebpa (I), BoccraHoBiIeHHEe, OpOXKEHHE TIIFOKO3bI),
HAXO0XJICHUE B MIPUPOJIC, IPUMEHEHUE, Onosiornueckas poib. @otocuuTe3. @pyKTo3a Kak
u30Mep TIOKO3bl. Kpaxmanm u memtrono3a Kak HpuponaHbie monuMmepbl. CTpoeHne
KpaxMayia U 1eJUTrosI03bl. Du3nueckue U XMMHYECKHE CBOMCTBAa KpaxMmana (TUIApPOJIU3,
KaueCTBCHHAS PEAKIIHS C UOJIOM)

A30Tc0z[ep>1<amne OpPraHn4CCKueC COCAMHCHUA

4.1

AMHMHOKHUCIOTBI Kak aM{(oOTepHble OpraHuyeckue coenuHeHus. Dusmdyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha pUMeEpe TIIUIKMHA). bruonornyeckoe 3HaueHue
aMUHOKHCIOT. [lenTuabt

4.2

benku kak mpupoaHBIE BHICOKOMOJICKYNISIpHBIE coeanHeHUs. [lepBuyHasi, BTOpUYHAS U
TpEeTUYHAas CTPYKTypa OelkoB. XMMHUYECKHUE CBOMCTBA OEIKOB: THAPOIH3, ACHATYpaIus,
KaueCTBEHHBIE PEAKIIMH Ha OCNKH

BBICOKOMONEKYIISIPHBIE COEIMHEHUS

5.1

OCHOBHBIC TIOHATUS XHUMHUH BBICOKOMOIJICKYJIAPHBIX COCZ[I/IHGHI/If/’Ii MOHOMEp, IOJHUMED,
CTPYKTYPHOC€ 3BC€HO, CTCIICHb MOJUMCpU3allMKU, CpCAHAA MOJICKYJISIpHAd Macca.
OcCHOBHEBIC MCTOAbI CHMHTE3a BBICOKOMOJICKYJIAPHBIX COC]II/IHCHI/Iﬁ - MmoJimMepuzatuvsa u
MNOJIMKOHACHCAIIUA

5.2

BKCHepI/IMeHTaHBHBIe MCTOABI U3YYCHH BCUICCTB U UX HpeBpaIHeHHfIZ O3HAaKOMJICHHEC C
06p33HaMI/I OPUPOAHBIX U MCKYCCTBCHHBIX BOJIOKOH, ITJIACTMACC, Kay4yKOB. HonyquI/Ie
CUHTCTUYCCKOI'O KaydyyKa U PC3UHbI

[TpoBepsieMble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBatenbHON porpamMmsl (11 kiacc)

Kon

[IpoBepsiemble IpeIMETHBIE PE3yIbTaThl OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM




poBEpsSEMOT
0 pe3yJbTara

MPOrPaMMBI CPETHETO 001ero 0Opa3oBaHus

1

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

1.1

Bnanenue cucremoil XMMUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIATAOIINE
MNOHATHUS (XMMHUYECKUN DJIEMEHT, aToOM, JJIEKTpOHHas 00ojoyka atoma, s-, p-, d-
AJIEKTPOHHBIE opouTanu aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb,
SJICKTPOOTPULATCIIbHOCTD, CTCIICHb OKUCJICHUS, XUMHUYCCKAaA CBA3b, MOJIb, MOJIIpHAasA
Macca, MOJISIpHBIH 00beM, KpHUCTaNIMYecKasi pelieTka, TUIbl XUMHUYECKUX peakuui
(OKHCITUTENbHO-BOCCTAHOBUTEBHBIE, 9K30- M AHIOTEPMUYECKUE, PEAKIIMH MOHHOTO
oOMeHa),  pacTBOp,  JJEKTPOJIUTHI,  HEDJIEKTPOIUTHI,  AJIEKTPOIUTHUYECKAS
JUCCOLMALUsA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XHWMHMYECKON pEaKUuu,
XUMHYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (TEOpHUS DIIEKTPOJIMTUUYECKOU
nucconmanuu, Ilepmonnueckunt 3axkon JI.MI. MenneneeBa, 3aKkOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHMBOJIUYECKHA S3BIK XUMHUH, (HAaKTOIOTHUECKUE
CBEICHHMsI O CBOWCTBaX, COCTaBe, MOJy4YeHHMH U O€30MacCHOM HCIIOJIIb30BAHUU
Ba)KHEUIIINX HCOPTaHUYCCKUX BCIICCTB B 6I)ITy u HpaKTquCKOﬁ ACATCIIbHOCTHU
YyeJioBeKa

1.2

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ BBIABJEATL XapPaKTCPHBIC IIPHU3HAKK KW B3daUMOCBA3b
HN3YUCHHBIX HOH?ITPIfI, MNPUMCHATL COOTBCTCTBYIOIIHE IIOHATUA IIPU OIHMCAHHUUN
CTPOCHUA U CBOICTB HCOPTraHUYCCKUX BCIICCTB U HUX HpeBpameHI/Iﬁ; BBISABJIATH
B3aUMOCBSI3b XHMUYECKMX B3HAHMN C MOHSATHUSIMHM U MNPpEACTaBIICHUAMU JOPYyrux
C€CTCCTBCHHOHAYYHBIX IMPCIMCTOB

1.3

BnajgeHve OCHOBHBIMH METOJaMU HAyYHOTO TO3HAHUS BEUIECTB U XUMHYECKHX
ABIICHUH (HaOII0IeHNe, U3MEPEHUE, IKCIIEPUMEHT, MOJICIMPOBAHUE)

1.4

ChopMUpOBaHHOCTE YMEHUW OIpPEACIsATh BaJCHTHOCTh M CTCIICHb OKHCIICHUS
XUMHYECKHX JJIEMEHTOB B COCIMHEHHSX PAa3IMYHOTO COCTaBa, BHJ XUMHYECKOU
CBs3M (KOBAJICHTHAs, MOHHAs, METAJIMYecKasi, BOAOPOIHAS) B COCAUHEHHSX, THII
KPUCTALIMYECKOW PEMIEeTKH KOHKPETHOTO BEIIEeCTBA (aTOMHAs, MOJICKYJISIpHAs,
WOHHAs1, METAJUTUYECKast )

1.5

CdopMupoBaHHOCTh YMEHHUI OMNpeAeNsTh XapakTep Cpelsl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COECIMHEHUI

1.6

CdopmMupoBaHHOCTE YMEHHS KIaCCH(PHUIMPOBATh XMMHUYECKHE PEAKIUU IO
pa3IUYHBIM TpHU3HAKaM (YUCITY M COCTaBy pEarupyrolluX BEIIECTB, TEIUIOBOMY
abdexTy peaxkiuu, U3MEHEHUIO CTENeHEH OKUCIEHHUS DSJIEMEHTOB, OOpaTHUMOCTH
pEaKIuu, y9acTHIO KaTaanu3aTopa)

1.7

CdopMUpoBaHHOCTh YMEHUN COCTaBJISATh YPAaBHEHUS DPEAKIUI pa3iIMuYHBIX THIIOB,
MIOJIHBIE M COKpPAILEHHbIE YPAaBHEHUS PEAKIMil MOHHOTO 0OMEHA, YUUThIBasl YCIOBUS,
IIPU KOTOPBIX 3TU PEAKLUU UAYT 10 KOHIA

1.8

CdopmupoBaHHOCTh  yMEHHUU IPOBOJIUTh  PEAKIUH, MTOATBEPKIAIOIINE
KAUECTBEHHBIM COCTaB pa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABATh
OIBITHBIM IIyTEM HOHBI, IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTaHMYECKHUX
BEIICCTB

1.9

CdopmupoBaHHOCTH YMEHHI pacKpbIBaTh CYLIHOCTh OKHCIIMUTENBHO-
BOCCTAaHOBUTENBHBIX PEAKIM MOCPEICTBOM COCTaBJICHHs JJIEKTPOHHOTO OayiaHca
ATHUX pEeaKIUui




1.10

ChopMupoBaHHOCTH yMEHHH OOBSCHATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
PEaKIUU OT PA3NIUYHBIX PAKTOPOB

1.11

CdopmMupoBaHHOCTb YMEHUI OOBSACHATH XapakTep CMEIIEHUS XUMHYECKOIro
paBHOBECHUS B 3aBUCUMOCTH OT BHELIHEro Bo3aencTus (npunuui Jle [larense)

O6H_[aﬂ U HCOPraHUYCCKasa XUMU

2.1

CdopmupoBaHHOCTh yYMEHUU pacKpbiBaTh cMbIci llepumommueckoro 3akona JI.U.
MenzeneeBa U JAEMOHCTPUPOBATH €r0 CHCTEMATU3HUPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIIMU

2.2

CdopMupoBaHHOCTE YMEHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX AJIeMeHTOB 1 - 4 mepuonoB Ilepumomnueckold CHCTEMBI XHUMHYECKUX
snemenToB JI.M. MeHneneeBa, uUCHOAb3ys MOHATUS "S-, P-, d-AIEKTpOHHBIC
opbutanu", "IHepreTHUecKue YpOBHHU", OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XHMHYECKHX DJIEMEHTOB M HMX COCJUHEHUH I10 TEpUoJaM | Tpymmnam

[lepuoanueckoii cucteMbl xuMudeckux siaeMenToB .M. Menaeneesa

2.3

ChopMupoBaHHOCTH yYMEHHMI XapaKTepH30BaTh (OMUCHIBATh) OOIIME XHMHUYECKHE
CBOWCTBA HEOPraHMYECKHUX BELIECTB  PA3JIMYHBIX  KJACCOB, IOATBEPKIATh
CYIIECTBOBAaHME TI'E€HETUYECKOH CBSA3M MEXIY HEOPraHMYEeCKHMH BELIeCTBaMHU C
MOMOUIbIO YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUIM
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ChopMupoBaHHOCTb YMEHUH YCTaHABIMBATh HPUHAMICKHOCTh HEOPraHMYECKHX
BEIIECTB 10 UX COCTaBYy K OIIPENIEIEHHOMY Kilaccy (FpyIIe) COeAUHEHUN (IpoCThie
BEIIECCTBA - MCTAJIZIbl U HEMCTAJIJIbl, OKCHbI, OCHOBaHUs, KUCJIOTHI, aM(i)OTepHI)Ie
THJIPOKCUJIbI, COJIN)

2.5

ChopMUpOBAaHHOCTh YMCHHI HCIIOJIb30BaTh XHUMHYECKYI0 CHMBOJUKY IS
cocraBleHUS  (GOpPMYyT  BEIIECTB W YPaBHCHUH  XUMHYECKHX  PEaKIIH,
cuctremarnueckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHHS OTAEIBHBIX
HEOPTraHWYECKUX BeMIeCTB (yrapHbli Ta3, YIIEKHCIbIA Tra3, aMMHUaK, TalleHas
W3BECTh, HETAIlIeHAs U3BECTh, MUTHEBAS COJIA, TUPUT U JIPYTHUE)

2.6

CdopmMupoBaHHOCTh YMEHUH XapaKTepU30BaTh (OMHCHIBATH) OOIIME XHUMHUYECKUE
CBOMCTBa HEOPTaHMYECKUX BEIIECTB  PA3JUYHBIX KJIACCOB, MOATBEPKIAThH
CYIIIECTBOBAaHUE TEHETUYECKOW CBS3UM MEXJYy HEOPTraHWYECKMMH BEIIECTBAMH C
MOMOILIbIO YPABHEHHUI COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIINI

2.7

CdopmMupoBaHHOCTH YMEHUH MJIAHUPOBATh U BBHINOJHATH XUMUYECKUH IKCIIEPUMEHT
(pa3noxeHue MepoKCHAa BOJAOpPOJA B NPUCYTCTBUHM KaTalu3aTopa, ONpe/eeHue
Cpelbl pacTBOPOB BEILECTB C IOMOIIBK YHMBEPCAJIBHOIO HWHAMKATOPA, BIIHSHHE
pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM peakluu, pPEeaKIMU HOHHOTO
oOMeHa, KaueCTBEHHbIE peakluu Ha cyibdar-, KapOOHAT- U XJIOPUI-AHUOHBI, Ha
KaTHUOH aMMOHMS, PEIIEHUE JKCIIEPUMEHTAIBHBIX 3a7ad o TemaMm "Mertamibl" u
"Hemeramnbl") B COOTBETCTBMM C IpaBUJIaMHM TEXHUKH O€30MAaCHOCTH TpH
oOpalieHnn C BellecTBaMU M J1a0OpaTOpPHBIM O0OpPYyIOBaHHMEM; IPEACTaBIAThH
pe3yibTaThl  XMMHUYECKOrO JKCIepUMEeHTa B  (QopMe 3alluch  ypaBHEHHH
COOTBETCTBYIOIIMX peakuuid U (GOpPMYJIHpPOBaTh BBIBOJBI Ha OCHOBE JSTHX
pe3yiIbTaToB

2.8

CdopMupoBaHHOCTh YMEHHMH COONMIOJATh TMpaBUia MOJH30BAHHUS XUMHUYECKOU
nocyaod u 1ab0opaTOpHBIM O0OpyIOBaHMEM, a TakKe IMpaBWia OOpalieHus ¢
BEIIIECTBAMH B COOTBETCTBHH C HWHCTPYKIHSMHU IO BBITIOJHEHUIO J1aOOpaTOPHBIX
XUMHUYECKHX OIBITOB




2.9

ChopMupoBaHHOCTh YMEHHMI XapaKTEpU30BaTh XUMHUECKUE MPOLIECCHI, JISKAIINE B
OCHOBE IIPOMBIIIJIEHHOIO IIOJIy4€HUS CEpPHOM KHCIOTHI, aMMMaKa, a TakKke
c(OpMUPOBAHHOCTh ~ MpEJACTaBICHUM 00 OOIMX HAyYHBIX MNPUHIHUNAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUIECKOTO MTPOU3BOJICTBA

XUMHA U XKU3Hb. PacueTsl

3.1

CdopmMupoBaHHOCTH MPEJICTABICHUN 0 XUMHYECKON COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIM XMMHUHU B MO3HAHUU SBJICHUM PUPOJIbI, B
GbOopMUPOBAHUM MBIIJICHUS M KYJIbTYphl JIMYHOCTH, €€ (PYHKIHMOHAIbHON
rPaMOTHOCTH, HEOOXOIUMON MAJisi pEelIeHUs MPAaKTHUECKUX 3a/lad U SKOJIOTMYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHON cpenie

3.2

ChopMHpPOBaHHOCTE ~ yMEHMH  KPUTHYECKHM  AHAJIM3MPOBAaTh  XUMHUYECKYIO
uHPOpPMALIMIO, TOJly4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOMU
KOMMYHUKaIUH, ceTh IHTEpHET U npyrue)
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ChopMupoBaHHOCTh YMEHHUI COOJIOATh MpaBUila HKOJOTHYECKU LEIeco00pa3HOro
MOBE/IEHUS B OBITY U TPYZOBOM JESITEIbHOCTH B LIENSAX COXPAHEHUS CBOETO 3/I0POBBS
Y OKPYKaIOIIEH IPUPOHOMN CPEIbI
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Oco3HaBaTh ONACHOCTb BO3JICUCTBUS HA JKHUBBIE OPraHU3Mbl OIPENEIECHHBIX
BEIIECTB, MOHUMAasi cMbica mokazarens [IJIK, mosicHATe Ha mpuMepax CHOCOOBI
YMEHBLIEHUS U MPEAOTBPALICHUS UX BPEIHOIO BO3CHCTBUS HA OPraHU3M YEI0BEKa

3.5

CdopMUpoBaHHOCTh YMEHUN TPOBOJUTH BBIYUCIICHUS C HCIIOJIb30BAHUEM TOHSTHS
"MaccoBast 10Ji1 BellecTBa B pacTBOpe', OOBEMHBIX OTHOILIEHUN Ta30B MpHU
XMMHYECKUX PpEaKIMsAX, MacChl BEUIECTBA WJIM O0BEMa Ta30B IO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WIM O0bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKLUH
BEILIECTB, TEIUIOBOIO 3(PQEeKTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMS MAacChI
BEILIECTB, IPEBPAILCHUS U COXPAHEHHSI YHEPTUH

[Tposepsiembie aneMenThI coaepkanus (11 kmacc)

Kon

[IpoBepsieMblil AIEMEHT COJIEPHKAHUS

TeOpeTI/IquKI/Ie OCHOBBI XMMHH

1.1

XuMuyeckuit 31eMeHT. AToM. Sapo aroma, H30TONBI. OJIEKTPOHHAs 000JIOUKa.
OHepreTuyeckre YypOBHH, IOJYPOBHU. ATOMHbIE OpOUTanu, S-, p-, d-3IIEMEHTHI.
Oco0eHHOCTH pacIpeesieHus 3JeKTPOHOB M0 OpOUTANISIM B aTOMax 3JIEMEHTOB MEPBbIX
YeThIpeX NEPUOAOB. DIEKTPOHHAS KOHPUTYpallHs aTOMOB

1.2

Ilepuonnueckuin 3axkoH u Ilepuogmueckas cucremMa XUMHYECKHX 3neMmeHTOB /[[.U.
MenpneneeBa. CBsi3b NepuOAMUYECKOro 3akoHa U [lepmoanueckoil CUCTEMbl XUMUYECKHUX
anementoB JI.MI. MenneneeBa ¢ COBPEMEHHOM TEOpPHEM CTPOEHHsS  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHYECKHX JJIEMEHTOB M OOpa3yeMbIX HMH
MPOCTBIX U CIIOKHBIX BEIIECTB IO TPYNNaM U NEpHOJaM. 3HAYEHUE TMEePUOANYECKOTO
3aKOHA B Pa3BUTHUHU HAYKH

1.3

Crpoenne BemecTBa. XHMMUYECKas CBs3b. BHIBl XUMHUECKOW CBsI3M (KOBaJICHTHas
HeMoJIsipHas ¥ TOJsIpHas, HMOHHAsA, MeTajuinyeckas). OHBI: KaTHMOHBI W AHUOHBI
Mexann3mbl 00pa3oBaHUsl KOBAJIEHTHOM XHMMHUYECKOW CBsI3U (OOMEHHBIH M JOHOPHO-
akmenTopHbIi). BomopoaHas cBs3b




1.4

BanentHocTb. DnekTpooTpunatenbHOCTh. CTENeHb OKUCIICHUS

1.5

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSHCTBA COCTaBa
BelIeCTBA. THUIBI KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA BEILECTB OT THIIA
KpUcCTaJuIM4ecko pemeTkd. Ilonsatue o gucnepcHslx cucreMax. lcruHHble U
KOJUIOMJIHBIE pacTBOpBL. MaccoBas 0J1s BEIIECTBA B paCTBOPE

1.6

Knaccugukanuss Heopranudeckux coeauHeHuil. HomeHknatypa HeEOpraHMYeCKHX
BELICCTB

1.7

Xumuyeckas peakuusa. Knaccuduxanuss XuMHUYECKMX peaklUid B HEOPraHMYEeCKOW H
OpraHWYECKOM XUMHUHU. 3aKOH COXpPAHEHHUS MacChl BEILECTB, 3aKOH COXPAHEHHUS U
MIPEBPAIICHHS YPHEPTUU TPU XUMHUUECKUX PEAKIIHUIX

1.8

CKOpOCTB pcaKnuu, €€ 3aBUCUMOCTD OT PA3JIMYHBIX (baKTOpOB

1.9

O6parumbie peakiuu. XuMudeckoe paBHOBecue. DaKkTOphl, BIUSIOMIME HA COCTOSIHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense

1.10

OnekrponauTuueckas auccounanus. CuiibHble M ciadble A1eKTposnThl. Cpela BOAHBIX
pacTBOPOB BEILECTB: KUCIasl, HEHTpalbHasi, 1eaoyHas. Peakiiuy noHHOro oOMeHa

1.11

OKHCIUTEIIFHO-BOCCTAHOBUTEIIBHEIC pCaKknuuun

HeopraHquCKaﬂ XUMMUA

2.1

Hemeramnel. Ilonoxenune HemetaiuioB B llepuoamyeckod cucTteMe XHMHYECKHX
anemenToB J.W. MenneneeBa 1 0COOEHHOCTH CTPOEHMsI aTOMOB. PU3NUYECKUE CBOWCTBA
HEMETaJJIOB. AJUIOTpONHUsS HEMETaJUIOB (Ha IMpHUMEpe KUCIopona, cepbl, ¢ochopa u

yriepojia)

2.2

XVWMHUYECKUE CBOWCTBA BAXKHEHIIMX HEMETAIUIOB (TaJOT€HOB, cephl, a30Ta, (ocdopa,
yriepoja M KpeMHHs) M MX COCIMHEHMH (OKCHIIOB, KHCIOPOJACOJEpKAIIUX KHUCIIOT,
BOJIOPOJHBIX coeAHEeHUH). [[puMeHeHne Ba)KHEHIITNX HEMETAIIJIOB U UX COEIMHEHUN

2.3

Mertannsl. Ilonoxenune meramnoB B [lepuoandeckoil cucreMe XUMHUYECKUX 3JIE€MEHTOB
J.W. MenneneeBa. OCOOEHHOCTU CTPOEHHUS 3JIEKTPOHHBIX 000JIOYEK aTOMOB METAJIJIOB.
O6mue ¢usnueckue cpoiictBa MeTaioB. CIuiaBel METaIOB. DNEKTPOXUMUUYECKUN Psif
HaIpsHKEHUN METaJIOB

24

XVUMHYECKHE CBOMCTBA BAXKHEUIIMX METAJIOB (HATpUM, Kalui, KalblWW, MarHui,
ATIOMUHHM, ITUHK, XpOM, KeJIe30, Me/lb) U UX coeauHeHuit. O01me crocoobl MOIyIeHHS
MeTansoB. [IpuMeHeHre MeTannoB B ObITY U TEXHUKE

2.5

I'eneTmueckas CBSI3b HEOPTraHNYCCKUX BCHICCTB, MPUHAAJIC)KAIUX K Pa3JIMYHbIM KJIaCCaM

XUMHS U )KU3Hb

3.1

Porp xumum B OOECHICYEHHHM DKOJOTHYECKOW, HSHEPreTHMYECKOW W  THUIIEBOMN
0€30MacHOCTH, pa3BUTUU MEIUIIMHEI. [[OHITHE O HAYYHBIX METO/IaX MMO3HAHUSI BEIIECTB U
XAMHYECKUX PEaKU
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[IpencraBnennss 00 OOMMX HAYYHBIX MPUHINNAX [POMBIIIJICHHOTO TIOJYYCHHS
BOKHEHIIMX BEHIECTB. YenoBEeK B MHpPE BEIIECTB M MaTEpPUAIOB: BaKHEUIINE
CTPOMUTEIBbHBIE MaTepUalibl, KOHCTPYKLIMOHHBIE MAaTEpUAJIbl, KPACKH, CTEKJIO, KEPAMUKa,
MaTtepualibl JUIA JJEKTPOHHUKH, HAHOMATE€pUAJbl, OPraHUYECKME ¢ MHUHEPAIbHBIE
yaoOpeHust




33 XuMHS U 370pOBbE 4YEJIOBEKA: IPABWIA HCIIOIB30BAHUS JIEKAPCTBEHHBIX IIPENApaTOB,

npaBuia 0€30MacCHOTO HCIOJIB30BAHUS INPEMapaToB OBITOBOW XMMHHM B IOBCEIHEBHOU
KU3HU

[Tposepsiembie Ha EI'D o xumuu TpeGoBaHus
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MpOTrpamMMbl
cpemHero o0Iero oopa3oBaHus

Kon
pOBEpPSEMOT
0 TpeboBaHUs

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yabTaTaM OCBOCHHSI OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbI CpeHEro 001Iero 00pa3oBaHus

1

BJ'Ia,I[eHI/Ie CHCTEMOM XNMHUYECKUX 3HaHI/II71, KOTOpas BKIIOYACT:

1.1

OCHOBOIIOJIATralOIME TOHATUS (XUMHUYECKUHN 3JIEMEHT, aTOM, U30TOIbI, 3JIEKTPOHHAs
o0oyiouka aroma, S-, p-, d-3JEKTPOHHBIE OpOHUTATU AaTOMOB, OCHOBHOE U
BO30YXKICHHOE COCTOSIHHE aToma, WOH, MOJIEKYJIa, BAJICHTHOCTb,
AJIEKTPOOTPHULIATEIBHOCTh, CTEIIEHb OKHCIIEHUS, XUMUYecKasl CBsI3b (O~ u T-CBS3b
KpaTHbIE€ CBA3M), FMOpUAM3AIMS aTOMHBIX OpOUTaled, KPUCTAJUIMUECKasl PEILeTKa,
MOJIb, MOJIIpHAsi Macca, MOJSIPHBIA 00beM, MOINIpHAas KOHIEHTpalus, PacTBOPHI
(MCTHUHHBIC, NUCIIEPCHBIE CHUCTEMBbI), KPUCTAJUIOTHAPATHI, YIIEPOIHBINA CKEJIET,
(GyHKIMOHANBHAS TPYIIA, PAJAWKal, M30MEPHI, CTPYKTypHas (Gopmysa, H30Mepus
(cTpykTypHasi, TeomeTpuyeckas (LIUC-, TPAHCU30MEpPHs), TOMOJOTHYECKHH psij,
TOMOJIOTH,  YIJIEBOJOPOJbI, KHUCIOPOA- M  a30TCOAEpXkaIIUEe  COEIUHEHUS,
OMOJIOTMYECKH aKTUBHBIE BEIIECTBA (YIJIEBOJIbI, KUPBI, OCJIKN), MOHOMED, MOJTUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHUS, KPEKHHT, PH(POPMUHT,
TUTMBI  XUMHYECKHX peakiuil (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC, JK30- U
HHIO0TEPMUYECKHUE, PEAKIIMM MOHHOTO 0OOMEHa, TOMO- U F€TepOreHHbIe, 00paTUMbIE U
HeoOpaTUMBbIE), pacTBOp, JJIEKTPOIMTHI, HEIIEKTPOJIUTHI, dSJIEKTPOIUTUYECKAS
JUCCOIMAlMs, CTENEHb AUCCOLMAIMU, OKHUCIUTENb, BOCCTAHOBUTENb, 3JIEKTPOIIU3,
CKOPOCTh XUMHUYECKOM peakuu, XUMUYECKOE PABHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHUS OpraHWYecKux BemecTB A.M.
byrtneposa, Teopus 3JIEKTPOIUTHUECKON Auccounanny, [lepuonnueckuii 3axon .M.
MeHneneeBa, 3aKOH COXpPAaHEHUSI MACChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKHI SI3BIK
XWMHH, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIME B OCHOBE TOHUMAHUS MPUYUHHOCTH
U CUCTEMHOCTH XUMHUYECKHUX SIBJIEHUU, COBPEMEHHBIE IPEICTABICHUSA O CTPOCHHUH
BEILIECTBA HA ATOMHOM, MOJIEKYJISIPHOM M HaIMOJIEKYJISIPHOM YPOBHSX

1.3

MNPpEACTaBJIICHHUA O MCEXAaHU3MaX XHUMHYCCKUX peaKHHﬁ, TCPMOANHAMUYCCKUX U
KHHCTUYCCKHUX 3dKOHOMCPHOCTAX UX NPOTCKaHUA, O XUMHWYCCKOM PABHOBCCHUH,
JAUCIICPCHBIX CUCTEMAX

1.4

q)aKTOJ'IOFI/ILICCKI/IC CBCIACHUA O CBOﬁCTBaX, COCTaBC, IOJYUYCHUU U 0e30ImacHOM
HCIIOJIb30BaHUM Ba)KHEHMIIINX HCOPTraHNYCCKUX W OPraHUYCCKUX BCHICCTB B 6LITy n
HpaKTHLIeCKOﬁ JACATCIIbHOCTH YCJIOBCKA

L.5

o0mue HayyHble TPHUHIMIBI XMMHUYECKOrO MPOU3BOJACTBA (Ha  mIpUMeEpe
IIPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHoJa, nepepadoTku HedTH)

CdopMupoBaHHOCTH YMEHUIA BHISBIISTH:

2.1

XapaKTCPHBIC TIPU3HAKKM MW B3aMMOCBA3b H3YUYCHHBIX HOH?[TI/If/i, IMPHUMCHSAITH
COOTBETCTBYIOIIHE MOHATHA IMPU OMHUCAHUN CTPOCHUA U CBOMCTB HEOPTaHNYCCKUX U
OpTaHUYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ




2.2

B3aMMOCBSI3b XHMHUYSCKMX B3HAHHH C MOHATHIMH U MNPpCACTAaBIICHUAMU OPYyrux
npeaMeToB  JJId 0oJiee OCO3HAHHOIO IIOHUMAHUS MU OOBICHEHUS CYIITHOCTHU
MAaTCPHUAJIBHOI'O CAMHCTBA MHUPaA

CdopMUpOBaHHOCTH YMEHHSI HCIIOJIB30BATh:

3.1

HanMMCHOBaHUA XUMHNYCCKHUX COGI[I/IHGHI/Iﬁ MCKIAYHAPOAHOT'O COO3a TCOpeTI/I‘IeCKOﬁ u
HpHKHaHHOﬁ XUMHHU U TPUBHUAJIBHBIC HA3BAHHW BCIICCTB, OTHOCAIIUXCA K U3YUCHHBIM
KJ1acCaM OpPraHu4YCCKUX U HECOPraHNYCCKUX COGI[I/IHCHI/II;'I

3.2

XMUMHYECKYI0 CHMBOJIMKY JUIi COCTaBJCHHUS (OPMYJT HEOPraHHYECKHX BEIICCTB,
MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIICHHBIX U CKEJICTHBIX)
(dbopMyIT OpraHMYECKUX BEIICCTB

CdopmMupoBaHHOCTH YMEHHUS KJIaCCU(DUIIUPOBATH:

4.1

HCOPTraHNYCCKUC BCIICCTBA, CAMOCTOATCIILHO BBI6I/IpaTB OCHOBAHHA U KPUTCPUU IJIA
KJ'IaCCI/I(bI/IKaI_[I/II/I HN3YYaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpTraHN4Y€CKUC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTL OCHOBAaHUA W KPUTCPHUU IJIA
KJ'IaCCI/I(bI/IKaI_[I/II/I HN3YYaCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 pa3jMyYHbIM MPHU3HAKaM (YUCILYy U COCTAaBY pEarupyrolluX BEIIECTB, TEINIOBOMY
3peKTy peakuuu, U3MEHEHHUIO CTEIEeHEH OKHCIICHHUS JIIEMEHTOB, OOpaTHMOCTH
peaKIuu, y4acTUIO KaTaanu3aTopa)

CdopMUpOBaHHOCTh YMEHHUS XapaKTEPH30BATh JJIEKTPOHHOE CTPOCHHE aToMOB (B
OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUM) M MOHOB XUMHUYECKHUX 3JIeMEHTOB 1 - 4
nepuonoB Ilepuoamyeckoit cucremsl JI.MI. MenaeneeBa W UX BaJICHTHBIC
BO3MOXKHOCTH, HUCIIOJIb3ysl ~ TOHSTUA  S-, P-, d-DJIEKTpOHHBIE  OpOUTANH,
SHEPreTUYECKUE YPOBHU

ChopMupoBaHHOCTb yMEHHUS OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB
XUMHUUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMM COEIMHEHUH 0 EpUOAaM U Ipynram

C(I)OpMI/IpOBaHHOCTL YMCHHA COCTAaBJIATH YPABHCHUA XHMUYCCKHUX peaKLII/Iﬁ n
PacCKpbIBATh UX CYHIHOCTH:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ MmoCcpcaACTBOM COCTaBJICHUA
SJICKTPOHHOI'O OaaHca 3TUX peaKuHﬁ

7.2

YpaBHCHHA peaxunﬁ PA3JIMYHBIX THUIIOB; TIOJHBIC W COKPAIICHHLIC YpPAaBHCHUA
peaKuHﬁ HOHHOTO O6MeHa, YUUTBIBasA YCJIOBUS, IPHU KOTOPBIX 3TU PCAKIUN UAYT DO
KOHIIa

7.3

peakuuMii  THAPOJM3a,  peakuMil  KoMILIeKcooOpa3oBaHus  (Ha  mpuUMepe
TUAPOKCOKOMIUIEKCOB IIUHKA U aJTFOMHUHMS)

ChopMHUpOBaHHOCTH YMEHUS TTOATBEPIKIATh:

8.1

Ha KOHKPETHBIX MNpPHUMEpax XapakTep 3aBUCHUMOCTH PEAKIMOHHOW CIIOCOOHOCTH
OpPraHMYECKUX COEIMHEHHUI OT KPaTHOCTU U TUIIA KOBAJEHTHOM CBA3M (O~ 1 T-CBA3N
), B3aUMHOIO BIMSHUS aTOMOB M TpPYII aTOMOB B MOJIEKylaX, a Takxke OT
0CcOOEHHOCTEH peann3aly pa3InyHbIX MEXaHU3MOB IPOTEKaHUS PeaKkLnuit

8.2

XapaKTepHble XUMHUUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMHU
Y 3aIMCSIMU YPABHEHUUM XUMHUYECKUX PEaKIINM




CdopMUpoOBaHHOCTh YMEHHUsI XapaKTEpHU30BaTh COCTAB M Ba)KHEHIIME CBOWCTBA
BEILECTB, MPUHAICKAIIUX K OINPEJACICHHBIM KjlaccaM M TpynnaM COeAUHEHUU
(mpocThle BeliecTBa, OKCUABI, TUAPOKCUIBI, COJIH; YIIIEBOAOPOIbI, IPOCThIE FPUPHI,
CIUpThI, (PEHONBI, ambIACTUIBI, KETOHBI, KapOOHOBBIC KHUCIIOTHI, CIOXKHBIE S(DUPHI,
JKUPBI, YTIIEBOJIbI, AMUHBI, aAMUHOKHUCIIOTHI, OCJIKH )
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CdopMupoBaHHOCTh YMEHHUSI MPOBOAMTH PACUEThl MO XUMHUYECKUM GdopMylaM u
YPaBHEHUSM XUMHYECKHUX PEAKIHIA C UCTIOIb30BaHUEM (PU3NICCKUX BEITUYHH:

10.1

Macchl (00beMa, KOJIMYeCcTBa BEIIeCTBa) MPOAYKTa PEaKiluu, €CIIU OJTHO U3 UCXOTHBIX
BEIIECTB JaHO B BHJIE pAacTBOpa C OIpPEAETICHHOW MacCcOoBOil J0Jieil pacTBOPEHHOIO
BEIIECTBA UJIU JIaHO B M30BITKE (MMEET IPUMECH)

10.2

MAacCOBOM MU 00BEMHOMI A0JIM, BbIXOJa IPOAYKTa p€aKInun

10.3

TEIUIOBOTO 3P eKTa peaKIuii

10.4

00BEMHEBIX OTHOIIEHHUH ra30B

10.5

0 HAaXOXKICHUIO XUMUYIECKOU (POpPMYIIBI BEIIecTBa

11

BJ'Ia,I[eHI/IC CHCTEMOH 3HAHHH O MECTOHAaX HAYYHOI'O0 IMO3HAHUSA SIBJICHHI IIpUpoOAbI,
HCIIOJIB3YEMbBIX B CCTCCTBCHHBLIX HAyKaX M YMCHHUC IIPHUMCHATH 3TW 3HAHHUA IIPpU
SKCIICPUMCHTAJIbHOM HCCJICAOBAHWH BCIICCTB W IJIA OOBSACHECHHUS XUMHYECCKUX
HBJ'IeHHﬁ, HMCHOIIUX MCECTO B IIPHUPOAC, HpaKTquCKOﬁ ACATCIIBHOCTH 4YCIOBCKA U B
HOBCGI[HeBHOI‘/'I KHU3HHU

12

ChopMUpOBaHHOCTE YMCHHSI MPUMEHSTH (MCIIOJIB30BAaTh) 3HAHUS O COCTaBe W
CBOICTBaxX BEIIECTB [UIsl SKCIEPUMEHTAIBHON MPOBEPKH THUIOTE3 OTHOCHUTEIHHO
3aKOHOMEPHOCTEH TPOTEKaHUsI XMMHYECKUX pEaKIM U  MPOTHO3UPOBAHMS
BO3MOXKHOCTEH WX OCYIICCTBJICHHUS; CHUCTEMHbICE XWUMWYECKUE 3HAHUA IS
OOBSICHEHUS U TIPOTHO3UPOBAHUS SBJICHHUM, HMMEIOMIUX €CTECTBEHHOHAYUYHYIO
MPUPOY; JUISl IPUHSATHS TPAMOTHBIX PEIICHHM MPOOJieM B CUTYAIUsIX, CBA3aHHBIX C
XUMHUEH

13

ChopMupoBaHHOCTh YMEHHUS IIAHUPOBATh U NMPOBOJANUTh XUMHUECKUI IKCIEPUMEHT
(monmyuyeHWe W W3y4YEHUE CBOMCTB HEOPTaHWYECKUX W OPraHWYECKHUX BEIIECTB,
Ka4C€CTBCHHBIC peakunun YrijieBoaopoaoB PAa3INIHBIX KJIaCCOB n
KHCJIOPO/CO/IEPKAIMX OPraHUYECKHX BEIECTB, pPELICHHE HKCIEPUMEHTATbHbIX
3aJad IO paclo3HaBaHMIO HEOPraHWYECKMX M OpraHMYeCKHX BEIIECTB) C
coONIoieHHEeM TpaBUil 0€30MacHOro OOpalleHHs] ¢ BELECTBAMHU U JIJAOOPaTOPHBIM
o0opyoBaHueM; GOPMYIMPOBAThH L€ MCCIIEIOBAHUS; MIPEICTABIATh B Pa3IMUHON
dopme pe3yabTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLIEHUBAThH MX JIOCTOBEPHOCTD

14

ChopMHUPOBAHHOCTH YMEHUS OCYIIECTBIISATD IIEJICHANPABICHHBIN MTOMCK XUMUYECKON
uH(pOpMallMK B Pa3NUYHBIX MCTOYHUKAX (HayyHas M yueOHO-HaydHas JUTepaTypa,
CpelIcTBa MaccoBod wuH(poOpMalnuu, cerb VHTEepHET W Jpyrue), KpPUTHUYECKH
aHAJIM3UPOBATh XMUMHUUYECKYI0 MH(MOpMaIUio, mepepadaThiBaTh €€ M UCIOJIb30BaTh B
COOTBETCTBHUU C TIOCTABJIICHHON y4eOHOM 3amadeit

15

CdopMUpOBaHHOCTh YMEHHsI TMPOTHO3UPOBATH, AHANU3UPOBATH U OIICHUBATH
WH(pOpPMAIHIO C TO3UIMN SKOJOTUUECKOW O€30MaCHOCTH TOCIEICTBUI OBITOBON W
MIPOU3BOJICTBEHHON NIEATEIHHOCTH YeNIOBEKa, CBS3aHHOW C MepepabOoTKON BEIECTB;
c(OpMUPOBAHHOCTh YMEHHI OCO3HAaBaTh OMACHOCTh BO3JICHCTBUS Ha IKHUBBIC
OpFaHI/ISMBI OHpe)IeJ'IeHHI)IX B€IICCTB, ITOHMWMAass CMBICII ITIOKa3aTeyIsd Hpe}IeHBHOﬁ
}IOHyCTHMOI\/’I KOHHGHTpaHI/II/I, " TIOJCHATH HaA HpI/IMean CHOCO6BI YMGHI)HIGHI/ISI 58




MpeaoTBpalICHUd UX BpCAHOTO BO3I[€I>1CTBH§I Ha OpraHu3M 4CJIOBCKa

[TepeueHs 351eMEHTOB coep KaHusl, TpoBepseMbIxX Ha EI'D no xumun

Kon

[IpoBepsieMblii AIEMEHT COJIEPAKAHUS

TeopeTnyeckrue OCHOBbI XUMUHU

1.1

Crpoenue BemectBa. CoBpeMeHHas MoOJelb CTpoeHusi aroma. Pacmpenenenue
AJIEKTPOHOB MO YHEPreTH4ecKUM YpoBHsAM. Kraccudukanus XUMHYECKHUX 3JIEMEHTOB.
OCoOEHHOCTH CTPOEHUSI HHEPreTUYECKHX YpOBHEHW aroMoB (s-, p-, d-2JIeMEHTOB).
OcHoBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMOB. JJIEKTpOHHas KOHUrypamus aTroma.
BasieHTHBIE 2JIEKTPOHBI

1.2

Ilepuonuueckass cucrema xumudeckux siaeMmeHToB .M. MenneneeBa. ®@uzmyeckuiil
cmbicn Ilepuonmueckoro 3akona [[.M. MenpaeneeBa. IlpuuumHbl M 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB OJJIEMEHTOB M HUX COCIMHEHMM [0 TEepHoJaM U TpyIam.
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEHIECTB, BOJAOPOJHBIX COCAMHEHUM,
BBICIIMX OKCHJIOB U THAPOKCHJIOB

1.3

BanentHocTb. DnekTpooTpunatenbHOCTh. CTENeHb OKUCIICHUS

1.4

Buael xumudeckod cBsi3u (KOBaJIeHTHAsl, HWOHHAs, MeETaJJIM4ecKas, BOAOPOJHAs) U
MexXaHu3Mbl ee oOpa3zoBaHus. MexMoNIeKyIsIpHbIe B3auMojeucTBus. BemecTa
MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO CTPOECHUA. THIBI KPUCTAUIMYECKUX PEIIETOK.
3aBUCHUMOCTB CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMUECKON PEIIETKU

1.5

Xumnueckas peaknus. Kiaccuukanuss XMUMHUYECKHX pPEaKUUi B HEOPTraHWYECKOH W
OpraHMYECKON XUMUHU. 3aKOH COXPAHEHUSI MacChl BEIIECTB

1.6

CKOpOCTB peaKknuuu, €€ 3aBUCUMOCTD OT PA3JIMYHBIX (l)aKTOPOB

1.7

TenoBbie 3¢ (HeKTh XUMHUYECKUX peakuuil. TepMoXuMuiecKkre ypaBHEHUs

1.8

OOpatumble peakiuu. XuMU4eckoe paBHoBecue. MakTophl, BIUSIOINIME HA COCTOSHUE
xumMuueckoro pasHosecus. [Ipuanun Jle [larense

1.9

DnekTponauTnueckas aucconnanus. CuibHble u crnadble AeKTponuThl. Cpena BOAHBIX
pPacTBOPOB BEIECTB: KHCIIas, HeUTpaibHas, mesiounas. CTeneHb AUCCoIanum. Peakiun
HOHHOTO OOMEHa

1.10

I'maponus coneii. MonHoe npoussenenue Boasl. Bogopoanslii mokasarens (pH) pactBopa

1.11

CriocoObl  BBIpaXKEHHs KOHIIEHTPALMM PacTBOPOB: MaccoBasi J0JI1 PACTBOPEHHOIO
BELIECTBA, MOJIApHAas KOHIEHTpalus. HachllleHHble W HEHACHIIEHHBIE PacTBOPBHI,
pactBopuMocTh. Kpucramioruaparsl

OKuCINTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKkuu. HOBG)ICHI/Ie BCIICCTB B Cp€aax C Pa3sHbIM
3HAYCHUCM pH MCTOI[BI QJICKTPOHHOT'O Oamanca

DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJICH

OCHOBBI HeOpFaHquCKOﬁ XUMHHU

Knaccudukanus Heopranuueckux coenuHeHuil. HomeHknaTypa HeopraHudeckux
BEIIECTB




2.2

XUMHUYECKUE CBOMCTBA BaXXHEHUIIUX METAJUIOB (HATpUM, Kajaui, KajablUi, MarHui,
ATIOMUHHUH, IIUHK, XpOM, Kelle30, MeJlb) U UX coeauHeHuid. O0mme crocoObl MoIydeHus
METaJIoB

2.3

XVMUYECKUE CBOWCTBA BAXKHEHIIMX HEMETAJUIOB (TaJloreHOB, cepbl, a3ora, docdopa,
yrjiepoia M KPEeMHHUS) M HMX COCAUHCHUH (OKCHIOB, KHCIOPOICOACPKAIIMX KHCIIOT,
BOJIOPOIHBIX COCTHHEHHIA)
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I'enernueckas CBI3b HCOPTraHNYCCKUX BCUICCTB, NPUHAMJICKAINUX K Pa3JIMYHbIM KJIaCCaM

2.5

Nnentudukanus HeopraHuueckux coeauHeHuid. KadecTBeHHBIE  peaknmuu — Ha
HEOPTraHWYECKUE BEILIeCTBA U UOHBI

OCHOBBI OPraHUYeCKON XUMUHU

3.1

OcHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOI'O CTPOEHUSI OPIraHUYECKUX COeIMHEHUN A.M.
byrnepoBa. YriiepoaHslli CKeIeT OPraHMYECKOM MOEKyJbl. KpaTHOCTH XuUMUYECKON
CBA3H, O- u T-CBA3U, sp3—, sp2—, Sp-rUOpuAN3auu  OpOuTaeld aToMOB Yriepoja.
3aBUCHMOCTh CBOWCTB BEIIECTB OT XHWMHUYECKOTO CTpPOeHUs Mojekya. [‘omonoru.
I'omonorunyeckunii psan. M3omepus u uzomepsl

3.2

[TonsTre o pyHKUMOHANBHOH TpyIie. OpueHTaoHHbIe 3D PEeKTh 3aMecTUTeNeH

33

[IpeacraBnenne o0  KiIaccupuKaMK  OpraHMyeckux  BemiecTB.  Homenkmarypa
OpPraHMYECKUX COCIMHEHMN (CUCTeMaTU4yecKas) M TPUBUAIbHBIC HA3BAHUS BAKHEHUIIUX
MpeJICTaBUTENEH KIIACCOB OPraHUYECKUX BEIIECTB

34

CB0oOOIHOpAAMKAIGHBI U MOHHBIA MEXaHM3Mbl peakiuu. lloHsTHe 0 Hykieoduie u
anektpoduie. IlpaBuno MapkosHukoBsa. [Ipasuio 3aiineBa

3.5

Ankanpl. XUMHYECKME CBOWCTBA aJKaHOB: TaJOT€HUPOBAHUE, JETUIPUPOBAHUE,
TEPMHUUYECKOE PA3JIOKEHUE, KPEKUHI, u3omepusauus, ropeHue. [lomyueHue ankaHOB.
[uknoankansl. Crienuduka CBONCTB UKIOATKAHOB ¢ MaJbIM pa3MepoM Hukia. Peakimu
MPUCOETUHEHUS U PATUKAIBHOTO 3aMEIIEHUS

3.6

AnkeHbl. XUMHYECKHE CBOMCTBA: pEaKUMU NPUCOEAMHEHUS (raJOreHUpPOBaHUE,
THJIPUPOBAaHUE, TUAPOTAJIOTEHUPOBAHUE, THUApaTalus), TOPeHUs, OKHUCICHHS U
nosuMepusanuu. [IpoMblieHHbIE U TAOOpaTOPHbBIE CIIOCOOBI MOTYYEHUS aJIKEHOB

3.7

AnkagueHsl. XUMHUYECKME  CBOWCTBA  aJKaJUCHOB: PEAaKIHUHU  [PUCOCIUHEHUS
(rugpupoBaHMe, TallOTEHUPOBAaHUE), TOpeHus U noiaumepuszauuu. IlomyueHue
aJIKaJINCHOB

3.8

AnkuHBIL. XUMHYECKHE CBONCTBA: peakluu MPHUCOEAUHEHUs (TaJoreHHpPOBaHUE,
TUAPUPOBAHUE, THUIpaTalys, TUIPOTAIOTCHUPOBAHUE) KaK CIOCO0  TMONydeHHS
MOJIMMEPOB M APYrUX MOJE3HBIX NMPOAYKTOB. Peakiuu 3amemienus. ['openne anerniieHa
KaKk MCTOYHHMK BBICOKOTEMIIEPATYPHOI'O IUIAMEHM JUISl CBapKW WM PE3KU METAJUIOB.
[IpumeneHue aneTuieHa

3.9

Apenpl. XUMHUYECKHE CBONCTBAa O€H30JIa: peakluHu DIEKTPOGUILHOTO 3aMeIICHHS,
npucoeAnHeHus (TUApUpPOBaHKE, TamoreHupoBaHue). Peakmust ropeHus. OcobeHHOCTH
XUMHYECKHX CBOMCTB Tosiyona. Ilomyuenue Oen3ona. OcoOEHHOCTH XHMHUYECKUX
cBoicTB crtupoia. l[lomumepusamus ctupona. CrocoObl TMONMYYeHUS W TPUMEHEHHE
apOMAaTUYECKHUX YTIJIEBOJIOPOIOB

3.10

Cnuptsl. IlpenenbHble 0HOATOMHBIE CIIMPTHL. XUMUYECKHE CBOMCTBA: B3aUMOIEHCTBHE
C HaTpueM Kak CIoco0  YCTAHOBIEHHMsS  HAIWYMs  THJIPOKCOTPYMIBI,  C




rajJJoreHOBOJIOPOJIaMH  KaK  CIIOCOO  TOJY4YEeHHsT  PAacTBOPHUTENCH, BHYTpU- H
MEXMOJIEKyIsipHas aerujaparauus. Peakuus ropenus. Ilomyuenue sraHona: peakuus
Opo’KeHMsI [JIIOKO3bl, TUApaTalus JSTWICHA. OTWIEHIVIMKOIb U TJIHIEPUH Kak
IIPEACTABUTENHN NIPEACIbHBIX MHOIOATOMHBIX CIIUPTOB

3.11

®enon. XuMuveckne CBoWcTBa (peHosa (peakiuu C HATPUEM, THIPOKCHUIOM HATPHS,
o6pomom). [lonydenne peHona

3.12

Anpaeruipl. XUMHUYECKHE CBOMCTBA MPENEIbHBIX  aJbJCTHIIOB: T'HAPUPOBAHUE;
KAaueCTBEHHbIC PEaKIMu Ha KapOOHWIbHYIO rpymmy (peakuus "cepeOpsHOro 3epkana',
B3aumozeiictue ¢ ruapokcuaoM wmenu (II). Ilomyuenuwe mnpenenbHBIX aabAETHAOB:
OKHCJIEHWE CIUPTOB, TUApATALMs aleTHJIeHAa. ALETOH KakK IPEICTaBUTENIb KETOHOB.
Oco0eHHOCTH peaKkIui OKUCIICHHS alleToHa

3.13

KapOoHoBbIe KUCIOTHI. XUMHUYECKHUE CBOWCTBA MPEIEIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX
KACIOT. OCOOCHHOCTH XUMHUYECKMX CBOWCTB MYypaBbUHOW KHUCIOTHL. llomydenue
IpEeJeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJIEHHE aJKaHOB, AaJIKEHOB,
HNEPBUYHBIX CHMPTOB, AJIbJETUAOB. Bhiciine npeaenbHble U HENpeaeabHble KapOOHOBBIE
KHCJIOTBI

3.14

Crnoxnble 3¢upsl 1 xupbl. CrnocoObl MOJydeHHs CIOXHBIX 3¢(upoB. OOpaTuMocTh
peakyn stepudukanuu. IlpumeHenne cioXHBIX 3(UPOB B MHIIEBOW U MapProMepHOH
IPOMBIIIICHHOCTH. JKHPBI KaK CIIOKHBIE 3(DHUPBI TIMIEPHHA U BBICIIUX KapOOHOBBIX
KHCIOT. XUMHMUYECKHE CBOMCTBA XUPOB: THIPUPOBAHME, OKHUCIEHHE. ['maponus, win
OMBUIEHHE, )KUPOB KaK CII0COO MPOMBIIIJICHHOTO MTOJIy4eHHsI COJIeil BBICIINX KapOOHOBBIX
KUCIOT. MBIT4 Kak conmy BBICHIMX KapOOHOBBIX KUCIOT

3.15

XHWMHUYECKUE CBOMCTBA TJIIOKO3bI: PEAKIMM C y4YaCTUEM CIHPTOBBIX M aJbJETMIHON
Ipynnn YU MOJOYHOKHCIIOe OpoxeHnue. IIpuMeHeHHMe TIIIIOKO3bI, €€ 3HaueHUEe B
JKU3HEAEITEIBHOCTU OpraHusma. Jucaxapunsr: caxaposa, MaJbTO3a.
BoccranasnuBaromye ¥ HEBOCCTAHABIIMBAIOIINE AUCaxapuipl. I'maponus gucaxapuuos.
[Tonmucaxapuapl: Kpaxmai, IIIMKOreH. CTpoeHne MakpoMOJIEKYN KpaxMmaila, INIMKOreHa U
LesuroNo3el. PU3MYEeCKUe CBOWMCTBA Kpaxmalla M LEJUIIOJIO3bl. XUMUYECKHE CBOWCTBA
KpaxMmaia: THJApOJIM3, KAayeCTBEHHAas peakuus ¢ HOAOM. XHMHYECKHE CBOWCTBA
LEJUTIOJIO3BL: THIPOJIN3, MOJydyeHHe 3(UpOB 1eUToa03bl. [loHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIH LIeJK)

3.16

AMuHBL. AMUHEBI Kak OpPraHN4Y€CKHUEC OCHOBAHUA: PCAKIIUU C BOI[OI\/'I, KHCJIOTaMU, pCaKIrsi
TOpPCHUs. AHWIMH KakK MPEJICTaBUTEIh apOMAaTHUYECKUX aMHHOB. XMMHUYECKHE CBOWCTBA
aHWJIMHA: B3aMMOJCUCTBHE C KHUCJIOTaMH, OpOMHOW BOJOH, OkucieHue. [loiydeHue
AMHUHOB AITKWJIMPOBAHUECM aMMHakKa u BOCCTAaHOBJICHUEM HUTPOITPONU3BOJHBIX
YTJIEBOJJOPO/IOB

3.17

AMHMHOKHCIIOTHI U O€JIKH. AMHUHOKHUCIOTEI KaK aM(bOTepHI)Ie OpPraHn4€CKUC COCAUHCHH.
OcHOBHBIE aMUHOKHUCIOTHIL, oOpasytoniye Oenku. XHUMHUYECKHE CBOICTBA OEJKOB:
THJIPOJIN3, JCHATYypallks, KaueCTBeHHbIE (IIBETHBIE) peaKIIUU Ha OETIKU

3.18

CtpoeHue u CTPyKTypa MHOJUMEPOB. 3aBHUCHUMOCTH CBOWCTB IMOJIMMEPOB OT CTPOCHHUS
MoJieKkys. OCHOBHBIE CTIOCOOBI OMyYEHHUS! BHICOKOMOJIEKYJISIPHBIX COETUHEHUI: peakiuu
HOJMMEPH3aIMU U MoNMKOoHAeHcanuu. Kiaccudukanus Bo1okoH

3.19

Nnentudukanus opraHMYeCcKUX COCIMHEHHH. PeleHne sKCnepruMEeHTANIbHBIX 3a71a4 Ha
pacro3HaBaHUE OPraHMYECKUX BEIIECTB

3.20

I'eneTmueckas CBI3b MCKIAY KilaCCaMU OpraHUY€CKUX CO@)II/IHGHI/Iﬁ




XUMHS U )KU3Hb

4.1

XuMus B noBceaHeBHON *u3HU. [IpaBuna 6e3omacHoil paboThl ¢ €IKUMH, TOPIOYUMH U
TOKCUYHBIMU BEIIECTBAMU, CPEJCTBAMH ObITOBOI XUMUU

4.2

Xumus U 310poBbe. XUMHS B MEAUUMHE. XUMHUS U CEIbCKOE XO3SMCTBO. XHUMHUS B
MIPOMBINIUICHHOCTH. XUMHUS U SHEPTeTHKA: TPUPOAHBIA U TOMYTHBINH HEDTSIHON Ta3bl, UX
coctaB M ucrnoiib3oBanue. CocrtaB HEPTH U ee mepepaboTka (MIPUPOIAHBIE MCTOYHUKH
YTJIEBOJIOPOIOB)

4.3

XUMHS 1 9KOJ0rUs. XUMHUECKOE 3arpsi3HEHNE OKPY)KAIOIIEH CPeNlbl U €ro MOCIEACTBHSL.
Oxpana rtugpocdepsl, MOUYBBI, aTMocdepbl, ¢GIOpbl U (GayHbl OT XUMHUYECKOTO
3arps3Henus. [Ipo0ieMa 0TX010B U TOOOYHBIX MPOAYKTOB. AJBTEPHATUBHBIC UCTOUHUKU
SHEPTUH

4.4

OO01mue mpencTaBiICHHs] O MPOMBIIIJICHHBIX CIIOCO0aX MOTYYCHHS] XUMUYSCKUX BEIECTB
(Ha TpuMepe MPOU3BOJCTBA aMMHaKa, CEPHOM KHCIOThI). UYepHas | IIBETHas
MeTtaiyprusi. CTEKJIO U CHIIMKAaTHAs MPOMBIIUIEHHOCTb. [IpoMbliieHHast opraHnyeckas
xumusi. CeIpbe 1711 OPraHUISCKOU MPOMBIIIICHHOCTH

Tumnsr PACUYCTHBIX 3a1a4

5.1

PacueTsr Macchr BCIICCTBA HJIH o0beMa ra3oB IIO HN3BCCTHOMY KOJIMYCCTBY BCIICCTBA,
Macce Ui O6T)CMy OOHOTO M3 YYaCTBYIOIIUX B PCAKIIMK BCHICCTB

5.2

Pacuets! TernoBoro addekra peakuu

5.3

PacueTbl 00bEMHBIX OTHOIIEHUN Ia30B IIpU XUMHUYCCKHUX PCAKIUAX

54

PacueTsl Macchl (0ObeMa, KOJMYECTBA BEIECTBA) MPOAYKTOB pPEaKLUH, €CIM OJHO M3
BEIIIECTB JIaHO B U30BITKE (MMEET IPUMECH )

5.5

Pacuetsl MaccoBo# MM 00BEMHOMU AO0JIM BbIXOJa MPOAYKTA PEaKIHuU OT TCOPCTUYUCCKU
BO3MOXXHOT'O

5.6

PacueTsl maccel (O6’beMa, KOJIM4YCCTBA BeH_IeCTBa) MNpOAYKTa pPCaKIuu, CCJIN OJHO U3
BCIIECCTB OaHO B BHUAC pPacCTBOpa C onpez[eneHHoﬁ MacCOBOM HOJIEH PAaCTBOPECHHOT'O
BE€IICCTBA

5.7

PacueTsl ¢ ucnonb3oBaHMEM MOHATUH 'MaccoBas noiiA", "MoOJsipHas KOHILIEHTpauus',
"pacTBOpUMOCTB"

5.8

Haxoxxnenne MoneKyaspHON (OpMyIIbl OPTaHUYECKOTO BEIIECTBA MO €r0 IUIOTHOCTH U
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOAIIUX B €r0 COCTAaB, UJIX I10 MPOAYKTAaM CrOpaHuUs




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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