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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa mo XMMHUU Ha YPOBHE CpeIHEro o01ero odopa3oBaHUs
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 o01ero
obpazoBanusi(POIl COO), npeacrasnenHsix B denepanbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepany, peamu3yIONIMX OCHOBHBIE 00pa30BaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToJIo)keHUH «CtTpaterun 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 oOpazoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B yCIOBUAX AU (EpEeHIIMPOBAHHOTO,
npo@uibHOr0 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K ObICTPO MEHSIOIMIUMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe IS
IpOAODKEHHs OOyuYeHHUsI B OpraHu3alusx MNpo(eccruoHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mnporpamme 0o XMMHM Ha3HAauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJIpOOHYI0  MHTEpPIpPETAaLHI0O B  COOTBETCTBUM C  OCHOBOIOJIAraroIIMMHU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepkKaHus,
pe3yabTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKas, peaau3anusi KOTOpoil oOecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWM, oOuIell crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00y4arOUIMXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npea1ycMaTpUBaeT
ONpEJENICHUE: MNPHUHLMIIOB CTPYKTYPHUPOBAHUS W IOCIIEIOBATEIbHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHONM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax MTOTroBOH arrectaud B (GopMe E€IUHOIO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO N3YUEHUST XUMUH:



e YCTaHABIMBAE€T HWHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduiei, mnpegycMaTpuBaeT
pacnpelneneHue M CTPYKTYpHUPOBAaHHE €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 pE3yJbTaTOB 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 MPOrpaMMe MO XMUMHH IpPETyCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefeilaMd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHAaTHBHOM COCTaBIISIOIIEH,
KOTOpasi JOJKHA OIpPENEsIThCsl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYECHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoOBaHHOTO OOyYEeHHUS Ha ypPOBHE CpeIHero oOiiero oOpa3oBaHUs
XUMHSLT Ha YpOBHE YINIyOJNEHHOTO U3yYEHHs HamlpaBleH Ha pealu3aluio
IMPEEMCTBEHHOCTH C  MOCJHEAYIOIIUM  3TalloM  MOJYYEHUS  XUMHYECKOro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLMIUIMH B By3aX M OPraHU3aLUSAX CPEIHEro Mpo(ecCHOHATBHOTO
oOpa3zoBanus. B 9Toll CBs3M M3yueHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPENeAEHHBIN MPoduih
oOy4eHHsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIET0 MOJIYYeHUs] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusx mpodeccruonanbsHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOl  00pa30BaTEIBPHOM IPOTPpaMMBI  CpeaHEro oOmero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3aluK y4eOHOro Tpyaa H
00OOIMIEHHBIX  CIIOCOOOB  JEATEIBLHOCTH, WMCIOINX  MEKIUCIUTINHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YeHHUs
ABIIAIOTCS  YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEpP)KaHUS ITUX KypCOB B MPOrpaMMe IO XUMHUU 32 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YpOBHEM U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmdeckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cHucreMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YPOBHE H3yYEHHs MpeaMera oOecrnedeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaxX WX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPENCTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, paCCMATPUBAEMBIX C TOYKH 3PEHHS] XUMUUYECKOU KUHETUKU
U TepMoauHamMuKu. WM3ydeHnue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUUECKUX M3MEHEHUH Nnpu €€ o0pa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IMPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckodl XMMHUU TPHU PACCMOTPEHUHU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHMS ISl KJIACCOB OMpeIeEHHOro mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIIMSHHE CMEKHbBIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIAaCCOB XUMMKO-(U3UYECKOro Mpoduiist 00bIIoe
3HaueHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeMeTa B JAaHHOM Ccllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMHUU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHAss Teopusi (MOJEKYJsipHas 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 chmydae 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 M CBOWCTBAX NpPEACTaBUTEIIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEHIECTB CIy>)KaT OCHOBOM I HW3y4YCHHS
CYITHOCTH TPOIecCOB (POTOCUHTE3A, TBIXaHMUsI, TUIIEBAPEHUS.

B muane ¢GopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PCHHS, OCBOCHHSI
OOIIIEHAyYHBIX METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO TPUMEHEHUS HAyUHbIX
3HAHUM HM3y4eHHE NpeaMera «XHUMHUsD Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TMpPEAMETAMU, BXOSAIIMMH B COCTaB
npeaMeTHbiX obnactell «EcTecTBeHHO-HAaydHbIEe MOpeaMeThD», «MaTemartnka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPA».

[Ipn u3ydenun yuyeOHOro mnpeamera «XuUMUsS» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero oOiiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4yeil MEPBOCTENIEHHON 3HAYUMOCTH SBISIETCA (DOPMUPOBAHHE OCHOB
HAyKM XUMHUHM Kak OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JESTEIbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. PemieHue
TOM 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3YYEHHS TMIpeAMeTa TMperoiaraet
pean3alMIo TAKKUX LIEJIEH, KaK:

e (opMupOBaHUE TMPEJICTABICHUN: O MaTEepUaIbHOM €IUHCTBE MHUpAa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIEHUM MPUPOIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  PEHICHHH  MPOOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIHMIMHBI, CO3JJaHNH HOBBIX MAaT€pHUaOB, HOBbIX ICTOYHUKOB YHEPTUH, B
o0eCTeYeHUN PAIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE JKOJIOTUYECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpeie;

e OCBOCHHME CHUCTEMBbl 3HAHHUM, JIEKAINMX B OCHOBE XUMHYECKOH
COCTaBJISIOIICH €CTEeCTBEHHO-HAYYHOW KapTUHBI MUpa: (yHIaMEHTAIbHBIX
MOHATUH, 3aKOHOB U TE€OPUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pPa3HbIX 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 3HAHUU JUisi OOBACHEHHS
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 MO3UIIMI IKOJIOTHYECKOM 0€301MacHOCTH MOCHEICTBHMA
OBITOBOM M MPOU3BOJACTBEHHON JEATEIHOCTH YEIOBEKa, CBSI3aHHON C
XUMUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  NEepepadOTKOM
BEILECTB;

yrayOleHne  TpeACTaBICHM O  HAyyHbIX  METoJax  IO3HaHWS,
HEOOXOJAUMBIX JUIsl TPUOOPETEHUS! YMEHUN OpPUEHTHUPOBATHCS B MHUpPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
NPUPOAE, B MPAKTUUECKON IEATETbHOCTH U MOBCETHEBHON KU3HU.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBbl CPEJHEro oOuiero o0pa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuMUsS» Ha  YIUIyOJNEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKUE LU U 331a4H, KakK:

BOCIHUTaHUE YOEXKAECHHOCTH B TIO3HABAEMOCTHU SIBJICHUM MPUPOIBI,
YBOKEHHUS K TMPOLeCCY TBOpPUECTBA B OO0JaCTH TEOPETUUECKUX U
MPUKIAJAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

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

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYATbHBIX U TBOPUYECKUX
criocoOHOCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHENTHOM MPpo(dheCCHOHATBHON U OOIECTBEHHOM JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HHU;

dbopMHpoOBaHUEe yYMEHUH W HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa 0OIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN JIEeITESIbHOCTH.

OO01iee 9uciI0 9acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHUH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).



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
OpraHMYECKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
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. [loHsTHEe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHvdeckux coeauHeHuit A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIIEHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buuabl W30MEpUHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe A(H(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3P PEKTHI).

[IpeacraBnenne o KilaccupUKAMK OpraHuyeckux BeniecTB. IlloHatue o
dbynkunonaasHOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiIacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpPEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMy OPraHWYeCKHX BEIIECTB M MaTepuajiaMH Ha UX
OCHOBE, OMbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJENeH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o0Iias ¢popMyia, HOMEHKIATypa U
M30MepHsl. DIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, W30MEpU3aLINH,
JErUIPUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IIMKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (Gopmylia, HOMEHKIATYypa.
DNEKTPOHHOE U  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alIKCHOB, Sp -
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKIMH INPUCOEAVHEHUS, 3aMEIICHUS B O-IOJOKECHHE
IIpU JIBOWHOM CBA3M, NOJMMEpU3alnd U okucieHus. IIpaBuino MapkoBHHMKOBA.
KauecTBeHHbIE peakMy Ha BOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHBIE, 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 M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECAWHEHHUs, JUMEpU3aluud U
TpUMEPHU3ALMHU, OKUCIIEHUs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psij apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJieKylbl OeH3ona. dusnyeckue CBOICTBA aApEeHOB. XHMHYECKUE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl NOTyYEHUS U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslil yrojib 1 npoAyKTsl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa wIENoYd. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

DKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHS] BEIIECTB M HX MPEBPALICHUN:
n3ydeHue (GU3NIECKUX CBOMCTB YIJIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa MEepMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA 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», ¢
oOpa3llaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICJIMPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOIHBIX YIJIEBOJAOPOAOB.

Kucsopoacoaep:kanue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HAa MpUMEpe
METaHOJIa W J3TaHojda). ['oMonorumdeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccupukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpo/HBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  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 — ASTUJIIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEIICHUS, B3AUMOJICHCTBUE C OPraHUYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAs peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opraHu3Mm dYenoBeka. CmocoObl TOJMyYeHHS W TMPUMEHEHHUE
MHOTOaTOMHBIX CITHPTOB.

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



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0Osl osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB.  XMMHYECKHME  CBOICTBAa  aJIbJErMJAOB U  KETOHOB:  pPEaKUUU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHkIaTypa. Ousndeckue cBONCTBA
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BogoponHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJuKaa.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KUCHOTHL. IloHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CrlocoObl OTyYeHUsS! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmwas Gopmyna, HU30MEpHUS H
HOMEHKIaTypa. PU3NYECKHEe W XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpelie.

Kupsl. Ctpoenue, pU3NYecKue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ieioyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MpI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOw1as xapakTepucTHka yrieBooB. Knaccudukanus yriaeBoioB (MOHO-, IH-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (pyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrue CBOMCTBA U HaxOoxkAeHHE B npupoje. DoTocuHTES.
XHUMUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U albIETUIHON
Ipynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuasl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMEe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
IJIMKOTEH W 1eumoio3a. CTpoeHue MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJuTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMala M LEIUTIOJI03bl. XHUMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIM3, TOJyYyeHHEe >PHUpPOB LeUToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUN:
PaCTBOPUMOCTD PA3IMYHBIX CIIMPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJA C HATPUEM,
OKHCJICHHE JTHUJIOBOTO CIIMPTA B AJBJETUJ HA PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPHUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumonerncrBue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A3oTcoaepxaliye OpraHuvecKue coeJUHEeHUsI.

AMUHBI — OpraHUYecKue Mpou3BOJHbIe amMmmHuaka. Krnaccudukanus aMHHOB:
anudaTtuyeckue W apoMaTUYECKUe; IEpPBUYHbIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb aMHHOB apomarudeckoro psga. CrtpoeHue
aHwIMHA. B3auMHoe BIusiHUE rpyIIl aTOMOB B MOJIeKyJie aHMIMHA. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHe anudarnueckux aMuHOB. llonydeHue aHuWIMHA U3
HUTPOOEH301a.

AmunOkucnoTel. Homenknatypa u nuzomepusi. OTaenbHble IPEICTABUTENHN O
AMUHOKHCJIOT:  TJIMUMH, aJaHuH. @DU3NYecKkue CBOMCTBA  AMHHOKHCIIOT.
XHWMHUYECKME CBOMCTBA AaMHMHOKHCJIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, O0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHue aMUHOKHACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. [lepBuuHas, BTOpUYHAA M TPETUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3yYEHHUS BELIECTB W HMX NPEBpALICHUN:
pacTBOpeHHe O€NKOB B BOJE, JAeHATypalus OeNKOB NPU HArpeBaHHUM, LIBETHBIE
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAIBHBIX 3ajad [0 TeMaM
«A3zoTcomepkalMe ~ OpraHhyeckue — coeauHeHus» U «Pacmo3HaBanume
OpPTraHUYECKUX COCTUHEHUIN.

BricokoMoJIeKy/JIAPHBIE COeIMHEHHS .

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IMOJMMEPU3ALNN, CPEIHSAS MOJIEKYJISIpHAs



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

[Tonmumepubie Marepuanbl. I[lmactmacchl (TOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKapOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEHUAIBHOTO Ha3HAYECHUS (TedioH, KeBJap,
AIEKTPOIPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MpPEBpaIllCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuétHble 3anaumn.

HaxoxaeHue MoJIeKYJISIpHOM (OpMysIbl OpPraHMYE€CKOTO COCAUHEHUS TI0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COEOUHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMsi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEIIECTB, YCTAaHOBJEHUE CTPYKTYpPHOU (QopMyIIbl
OpPraHMYeCKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB
MOJYYEHHUSI, OMpPENEICHUE AO0JU BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanuyst MeXNpeaMETHBIX CBS3EM NMPU U3YYEHUH OPraHUYECKON XWMHH B
10 xmacce OCyIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalu3, CUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

@dusuka: Marepusi, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHUIIBI WU3MEPEHUs, CKOPOCThb, DHEPTus,
Macca.

buomorus: kierka, opraHum3M, 3JKOCHCTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



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

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

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 siep. XUMUUeckuid anemeHt. M3oronsl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukaims XuMruieckux 3J€MEHTOB (S-, p-,
d-, f-snmementsi). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM  OpOUTAJISIM.
DNeKTpOHHBIE KOH(PUTYpPAIIMTU aTOMOB 3JIEMEHTOB MEPBOIO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBbIE KOH(MUTYypaluyd HOHOB.
DIEeKTPOOTPULATETBHOCTD.

Ilepuonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NMEepUOAUYECKOrO 3aKoHA U [leproanyeckoil CUCTEMBI
XAMUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoauueckoro 3akoHa /[.1. Menneneesa.

XuMHUYeCcKasi CBsI3b. BHIIBI XMMHWYECKON CBS3U: KOBAJICHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBs3U. l1oJsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHele cBs3u. BoxopoaHnas CBs3b.
MexMoneKyIsapHbIE B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeiab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XMMUH.

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

[Tonstue o nucnepcHeix cucteMax. MctuHable pactBopsl. [lpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. T pUBHUATLHBIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTEINIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHu4decKou
XUMHH. 3aKOH COXPaHEHMS MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAILICHUSA
AHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 3 (PEKThl XUMUYECKUX PEaKIUi.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMoreHHbIE U reTepOreHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBbIEC peaKIMk. XUMHUECKOe paBHOBecue. KoHcranTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM claOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAHOBUTENb. I[IpollecCchl OKHCIEHHS W BOCCTAaHOBJIEHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
pa3loKEHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEHIETOK, IPOBE/ICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeielieHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3JIAYHBIX
(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. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, pusndeckne M XHMHYECKHE CBOMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonMBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B mpuUpoie, CIOCOObI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ amoreHoBoAOpo/bl. BaxHeuine KuCIOpoacoIepKaiiue
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOIYICHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

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

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnenwe B mpupone, CrHocoObl MOMy4deHUsS, (U3HUECKUE H
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoXA€HUWE B Npupoje. AJUIOTPOINHbBIE  MOJIU(UKAIUH.
®duznyeckue W XHUMHYECKHME CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimora u e€
COJM. AKTHBUPOBAaHHBIA yroiib, ajacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIpriMeHeHre MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €rO
COCIMHEHN.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOMy4eHMs, (PU3NUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBasi KHUCIIOTA, CUJIHKATHI.
[IpumeHenne kpeMHus U ero coeAuHeHnil. CTeKI10, €ro Moxy4YeHue, BUAbl CTEKIIA.

[Tonoxenne MeTtamioB B [leproanyeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznueckue cBoiicTBa MeTawioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CrmuiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  metawioB.  OOmue  CrocoObl
NOJIyYeHUS METaJJIOB: THIPOMETAILTYPIus, NUPOMETAILUTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramioB. CrnocoObl 3allUTHI OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE TPOCTHIX BEIIECTB U UX COCIMHEHU.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer [leprogudeckoil cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HX COEIWHEHUU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AnroMuHU: noydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOICTBa OKcHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

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

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHla M €ro COEOUHEHHU.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHIbI,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IPUMEHEHUE MEAU U €€ COCTMHEHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCUA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMenenue
LIMHKA U €T0 COEUHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB W HUX MPEBpaIICHUI:
u3yueHHe oOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YECHHE KOJUIeKIMM «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOH (BO3MOXHO HCIOJIB30BaHUE
BHJIEOMATEPHAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIETI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKHE aHUOHBI, KATHOH BOJOPOJIa
YW KAaTHOHbl METAJVIOB, B3aUMOJICMCTBUE THIIPOKCUIOB AIIOMUHUSA WU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHUE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenn», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAUHEHUSN,
«Mertaibl TIaBHBIX TOArPYIID», «MeTamibl HOOOYHBIX MOATPYII.

XuMHuS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedectsa. [lonsTue
O HAyyHbIX METOJAaxX IIO3HAHHWS M METOAOJOTHH HAyYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIEHHbIE
CHOCOOBI MOTYYEHUSI BaXKHEUIINX BEIECTB (HAa MpUMEpPE MPOU3BOCTBA aMMHAKA,
CEepHON KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOJIYYEHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpelbl U €ro IOCIEICTBUS.
Posb xumuu B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsi H 340pOBbe uenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
UCITIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



XvMHS THAIINA: OCHOBHBIC KOMITOHEHTHI, TTUIEBbIE 700aBKU. Poib Xxumun B
o0ecrieuyeHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0e30MacHOr0 MCIHOJIb30BaHUSl MpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

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

XuMHs B CEIbCKOM X03siicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMEHHbBIE KOHCTPYKIMOHHBIE MAaTE€pUalibl, KPACKH, CTEKJIO, KEpaMHUKa.
Marepuainel g 3JeKTpOoHUKU. HaHOTEXHONIOTMN.

PacuérHble 3anaumn.

Pacuéter: Macchl BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00OBEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEILIECTB HMMEET IpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKlInM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacTBOpE, JOJIM BBIXOAA MPOAYKTAa PEAKIHUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed u
HEOpPraHU4ecKoM XuMHM B 11 Kilacce oCcylIecTBIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK ¥ MOHSITHH, MPUHATHIX B OTJEIBHBIX
MpeaMEeTax eCTECTBEHHO-HAYYHOTO IIUKIIA.

OO61nue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: ABJICHUE, HAyYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHaJlu3, CUHTE3, Kiaccu(uKalus, MnepuogudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICIIMPOBAHUE.

@usnka: Marepus, MHUKPOMHUpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSHHUE BEIIECTBa, WACAIbHBIN Ta3,
(dbuznYecKre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buomorus: kiaeTka, opraHusM, dKocucTemMa, ouocdepa, MeTaboIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTENIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCpPUAJIOB, OJJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeAMeTa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPAaBOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUThH 1M U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIn4HOCTHBIE peE3yJIbTaThl OCBOCHUA TNpeaMeTa «XHMHUSD»  OTPAXKaAIOT
c(hOpPMHUPOBAHHOCTh OIBITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JAESTEIHHOCTH.

JIM4YHOCTHBIE pE3yNIbTAaThl OCBOCHUSA TMpeaMeTa «XUMHUSD) OTPakKaroT
c(hOpPMUPOBAHHOCTh OIbITA IMO3HABATEILBHOM M TMPAKTUYECKOW JAEeSTEILHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPAB U 00S3aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

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

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YYEOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XUMUH;

YBAXEHUSI K TPOIECCY TBOPYECTBA B 00JIACTH TEOPUU MU TPAKTUUECKOTO
NPUJIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKHM €CTh PE3yJlbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYa YYEHBIX U MTPAKTUKOB;



WHTEpeca M MO3HABATEJbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOIIEM
aHanu3e WH(POpPMAIMU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

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

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUSI [IEHHOCTEH 3JI0pOoBOrO0 U  Oe30macHoro oopasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

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

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATEeTbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEeIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHWU NPaKTUUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPodeccuil pa3IudHoro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUHN TI0 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBanus, Oyaymieil mpodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHHUS
HKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAIBHOTO TPUPOIOTI0JIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX ICUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MIPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS] 00 OKPYKAlollleM MHUPE KaK O €IUHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJd B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHOM KYJIbTYPbl, B PEIICHUH IJIOOATbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOJIAIINX B HEM U3MEHEHUHN, yMEHUS JIeJIaTh 000CHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON eATeTbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pazNu4HbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3YIBTATBl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS  OOydaIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpPaXKaroLIUe
IEJIOCTHOCTh HAYYHOM KapTUHbI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCleI0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaoIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;
CHOCOOHOCTD oOyuJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpegMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJATHBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKmne JaeMcTBUSI:

CaMOCTOSITeIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeMU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHWU MPUEMBI JIOTMYECKOTO MBbIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSTHUS JJII OOBSICHEHUS OTJAEIbHBIX (PAKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHWS M KPUTEPUU I KJIAcCH(UKAIIMKU BEIICCTB M
XAMUYECKUX PEAKIIHIM;

yCTaHABJIMBATh TMPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJIeHHS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATh 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PACCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CUMBOJIUYECKHE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON



peakuuu — MpPU PEUIEHUM YYEOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKHX 3a]ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUSI BEUIECTB U XHMMHUUYECKHX
pEeaKIHnii;

dbopMynupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpOBaHHBIE BOIPOCH B KAa4YeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO NPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000O0IIEHHS U BBIBOBI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHNS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOIYJISIpHAsl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE IOCOOus,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BHIOB U (OpM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(bopMyaMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHbOpPMAIIUM, HEOOXOTUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

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

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpelCTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONb30BaTh HAy4yHBIA fA3BIK B KayecTBe CpeACTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MNpPUMEHATh MeXIpeAMeTHble ((Dusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIe JeHCTBUS:



3a71aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)I(I[3€MOﬁ TEMBI B X0J€ AUaI0ra W/ uam
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PadOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MYyTEM COIIACOBAHMS TMO3ULIUNA B
X0J1e 00CyX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISITH CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTh, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YY€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHuss ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMbl IO XUMUU Ha YIiyOIE€HHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(HUCSCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HaydHble 3HAHUS, YMEHHS ¥ CIOCOOBI JEHCTBUN
110 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE PE3yJbTaThl MPEACTABICHBI IO TOJaM
U3YYECHHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEYECHUU yCTOWIHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn pPalMOHAIBHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKUX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH 3JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alus AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00bEM, YTIIEPOAHBIN CKelleT, (yHKIIMOHAIbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA PSAJl, TOMOJOTH, YTIEBOIAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpeBpalleHUs] DSHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHMUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX SIBICHU; MPEICTABICHUS
O MEXaHM3MaX XHUMHUYECKUX PEaKIUi, TEPMOJUHAMUYECKHX U KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexThi, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBaX, COCTaBe, MOJIYYEHUH U 0O€30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMMUX  HAYYHBIX  NPUHIMIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepadboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISATH XapaKTEPHbIC MPU3HAKU TOHSATHM,
yCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCMOJb30BATh COOTBETCTBYIOUINE MOHATUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUYEeCKUX
BEILIECTB;

COCTaBIISAITh YPaBHEHHS] XUMHUYECKUX PEAKIMl U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca »dTUX peakIiuii, peakmuii HMOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



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

c(hOpPMHPOBAHHOCTh YMEHUW: YCTAHABIHMBATH MPUHAICKHOCTh M3YYCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoaUTh TPUBHAIBHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TJIUILEPHUH,
ATWICHIJIMKONb, (eHos, (QopManblerujl, aueTajblerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. BytiiepoBa 1j1s1 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMHUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENICH pPa3IHMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKEHOB, aJIKaJUCHOB,
QJIKUHOB, AapPOMATHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJIETUJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXKAY HUMH  YPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMil C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOpPMHUPOBAHHOCTh yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX IpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBS3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIM Ta3, yrojib), CHOCOOBI ero mnepepaboTKH U
MPaKTUYECKOE TPUMEHEHHE TIPOAYKTOB MepepabOTKH;

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

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE orneparuu
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
MOHSTUSAMH U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHWS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
MCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPO/LY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PacU€Thl 10 XHUMHYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMK C MCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, 00OBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMHUYECKOU
dbopMysIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX SJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTU 4YEJOBEKAa, CBSI3aHHOW C MepepabOTKOM
BEILIECTB, UCMOJIb30BaTh MOJIYYEHHbIC 3HAHUS ISl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUUYECKUN DKCIEPUMEHT (MOJIYyYeHHE W M3yYEHUE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHMYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpamieHusi ¢ BEHIeCTBAMU U JIA0OPATOPHBIM O0OPYIOBaHHUEM,
dbopMynIUpoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIndyHoOu dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJIOTHYECKH 11€1eCO00pPa3HOT0 MOBEACHHS B OBITY U
TPYJOBOM JESITEIBHOCTH B IIEISAX COXPAHEHUSI CBOETO 3JI0POBBS, OKpYKarolleu
MIPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HaA JKUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€J1IeCO00PA3HOCTh MPUMEHEHHUSI OPraHMYECKUX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeacTBa MaccoBOM nH(popManuu, HTEpHET U apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUUYECKYI0 WH(MOpMaIuio, repepadbarbiBath €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHONW y4eOHO 3a1auei.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKON, SHEPreTHUYCCKOW W TMHIINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAI[MOHAIBHOTIO MPUPOIOIOIb30BAHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUS W O0OIIEed KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHPOJTHOU

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SJIpo aToMa,

M30TOIIbI, FJIEKTPOHHAsI 000JI0YKaA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, TUOpUAM3alMs aTOMHBIX OpOUTANIe, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBA3b (KOBAJIECHTHAsl, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAss JUCCOLMALMS, CTENEeHb JUCCOLUALUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHYECKOUN PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DJICKTPOIUTHUECKOW HUCCOIMAINHU, TIEPUOIUYSCKHMA
3akoH J[.11. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHWs, JIekKalMe B OCHOBE MOHUMAaHUS
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
IPEACTABICHUS] O CTPOEHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMHUYECKUX M  KUHETUYECKUX  3aKOHOMEPHOCTAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHUN BAKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIIMX  HAyYHBIX  MPUHIUMNAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OTMMCAaHWUU HEOPTraHWYECKHUX BEIIECTB U WX MPEBpaIlCHUM;



c(hOpPMHPOBAHHOCTh YMEHHSI HMCIOJb30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (GOpPMYJ BEIMIECTB H YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHUSIX, BUJ XUMUYECKOW CBS3U (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJIOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHUYECKOW CBSI3M W THUMNA KPUCTAUIMYECKOM pEIIETKH, OOMEHHBIN Hu
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

cOPMHPOBAHHOCT, ~ yYMEHHWH:  KIacCU(PHUIMPOBATH:  HEOPTAHUUCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHE PEAKIIUH 10 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(P(EeKTy peakiuu, U3MEHEHUIO
CTEIICHEW OKHUCJICHUS AJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSATEIILHO BHIOMPATh OCHOBAHUSI M KPUTEPHUU TSl KJlacCU(pUKAIUU
M3y4aEeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MIEPUOUUYECKOTO 3akoHa [l.
N. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHYECKHUX 3JJIEMEHTOB II€PBOTO—YETBEPTOrO IEPUOJIOB
[Tepnomnueckont  cucremsl .M.  MengeneeBa, uCHONB3ys  TOHSATHS
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanu», «OCHOBHOE€ U BO30YXKJIEHHOE SHEPreTUUYECKHUE COCTOSHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM 1o nepuogam u rpynmnam Ilepuonnueckoin cucremsr [J[. U
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPXKAATh
CYIIECTBOBAHUE T'E€HETUYECKOW CBSI3M MEXKJY HEOPraHUYECKUMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUM MOCPEJACTBOM COCTABJICHHUS DJIEKTPOHHOrO OajaHca
ATUX PEAKIUH; peaKkIuil MOHHOTO OOMeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIW3A;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS );



cOpPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMMHYECKOW pEAaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIMSIHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yYMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; 1EJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHUS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHWA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABl — HAOMIOACHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peaIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPH SKCIEPUMEHTAIBHOM UCCIIEI0BAaHUN BEUIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLEHTPALUs;
MaccChl BEIIECTBA WM 00BhEMA Tra3a MO W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
ui 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
pEeaKIuy; 3HAYEHUS] BOJOPOJHOrO IMOKa3aTesisli pacTBOPOB KHUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIISCTBA WUIM JJAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKInH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHUH: CAMOCTOSITEIbHO TUIAHUPOBATh W TMPOBOJUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuMid  HOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBI) HWHJIWKATOPOB, W3YyUYCHHUE BIIUSHHUSI
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XHUMHUUYECKOM  peakIuu, PpEIICHHE
DKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertauey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOr0 OOpaIIeHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TPEJCTABISATh B
paznu4HON (GopMe pe3ybTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyoM M j1abopatopHbIM OO0OpyAOBaHMEM, OOpAIIeHHWs C BEIIECTBAMH B
COOTBETCTBUHM C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA KUBBIC OPTaHU3Mbl OMPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HayyHas
JUTEepaTypa, CpecTBa MaccoBoi uHbopMmaruu, MHTEepHET U Apyrue), KpUTUIECKH
aHAM3UPOBATh XUMHUYECKYIO0 WH(pOpMaIuio, mepepadbaTpiBaTh €€ U MCIIOIH30BAThH
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3eioB U TeM (uudpossbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOEHHUS OPTaHUYECKUX coeMHeHUN A. M 8 bubmmorexa [TOK
) p P 8 T https://m.edsoo.ru/d69df650
byrneposa
Hroro no pazneny 8
Pa3nes 2. Yriesogopoasbl
1 [IpenenbHble yrieBogOpOAbI — AJIKAHBI, 5 bubnnoreka [JOK
) LIMKJIOQJIKAHbI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yrieBogopoOIbl: aaIKEeHbI, 14 | bu6mmoreka [IOK
' AJIKAIMCHBI, AJIKUHBI https://m.edso0.ru/d69df650
bu6mmoreka [IOK
2.3 ApomaTtudeckue yriieBoaopo/sl (ape 8
POMATH{CCKHE YIIEBOOPOEI (aperibi) https://m.edsoo.ru/d69df650
24 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB M HX 4 bubnmoreka [JOK
' nepepaboTka https://m.edsoo.ru/d69df650
bubmuorexa [JOK
2. r 4 1
> ATOTCHIIPOMSBOIHLIE YTJICBOAOPONOB https://m.eds00.ru/d69df650
Hroro no pazneny 35
Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
b K
3.1 Cruptel. Genon 11 1 nommorexa 110

https://m.edsoo.ru/d69df650




KapOoHunbHbIE COeAMHEHUS: aTbICTHIBI 1

bu6mmoreka [IOK
3.2 keToHbl. KapOoHoBBIe KUCTOTHL. CIIOKHBIC 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. [lepuoandeckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepuonnyeckast cuicteMa XUMHUYECKHX 9
https://m.edsoo.ru/2dd5724
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 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 XUMUH. XUMHUA U 9 but6mmorekxa [IOK
’ JKU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102






IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuectBo yacos
Ne Hara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE Pecypchbl
padoThI padoThI
[IpenmMer u 3HaueHNE
OPraHUYeCKON XUMHUH,
MIPEJICTABJICHUE O 1 bubmorexa HOK
p https://m.edsoo.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX
COCMHEHUI
DJIEKTPOHHOE CTPOCHUE aToMa
nepojia (OCHOBHOE U
}Bll(;36 XKIEHHOE COCTOSTHUSA) 1 bubmotera [JOK
y ) https://m.edsoo.ru/Oce6fd4c
BasneHTHbBIE BO3MOXXHOCTH
aToma yriepoja
Xumuueckas CBs3b B
OpPTraHUYECKUX COCTUHECHUSIX.
MexaHu3MbI 00pa3oBaHUs 1 bubmorexa HOK
. p https://m.eds00.ru/8d39f5c8
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI
paspbiBa CBS3EH
Teopus crpoeHus
. bubmuorexa [JOK
OpPraHUYECKUX COCTMHEHUM A. 1
https://m.edso00.ru/9e595cb8
M. byrneposa
Buasl uzomepuu: cTpykTypHas,
IIPOCTPAHCTBEHHAS. | bubnnoreka [JOK
OneKkTpoHHbIE 3P HEKTH B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPraHUYEeCKUX




COCIMHEHUN

IIpencrasnenue o
KJaccu(uKalum u

6 cUCTeMaTh4yecKas bubmorexa LIOK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Kiaccudukanus peakuii B bubmmoreka [JOK
OpPraHMYeCKOW XUMHUH https://m.edsoo.ru/ba5706aa

8 Cucremaru3zanus 1 0000IICHUE bubmuoreka [JOK
3HAHUU 110 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30MEpHs, bubnnoreka [JOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 DOu3NYECKUe U XUMUYECCKHE bu6nmoreka [JOK
CBOICTRA aJIKaHOB https://m.edsoo.ru/3137711c
Haxoxnenue ankaHoB B

11 npupoe. CriocoOs! momyueHus Bubnrotexa LIOK

PHPOAE. v https://m.edsoo.ru/259b0asb
Y IPUMEHEHUE aIKaHOB
[{uxmoankaHbl: oOmas
dbopmysa, HOMEHKJIATypa 1

12 U30MepHsi, 0COOEHHOCTH bubnuorexa [JOK
CTPOEHUA U XUMHUYECKUX https://m.edso0.ru/156730d2
CBOICTB, CITOCOOBI TIONyYEHUS U
MIPUMEHEHUE

N bu6mmoreka [IOK

13 Pemienne pacy€THbIX 3a1a4 HA

https://m.edsoo.ru/bf84d8eb




ornpeielieHue MOJICKYJIIPHOM
(bopMyITBI OPraHUIECKOTO
BEILIECTBA [0 MACCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CucTeMaTu3anus
1 0000II[eHNE 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTUYECKHH PSI,
obmas Gpopmyia,
HOMECHKJIATypa, JICKTPOHHOE U

bubmuoreka [JOK

14
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouieKyJl. CTpyKTypHast ¥ LIUC-
TpaHC-U30MEPHUS AJTIKEHOB
duznueckre U XUMHUUIECKHE
15 CBOMCTBa aJIkeHOB. [IpaBuiio bubmmorexa LIOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 CniocoOsbI mony4eHus u bubnunorexa [JOK
[IPUMEHEHHUE AJIKEHOB https://m.eds00.ru/665dc058
IIpaktrueckast padora Ne 1 o
17 Tel?we "TTon eHI:I)/Ie 3TUJICHA U bubmmorera [TOK
ya . " https://m.edsoo.ru/094 1eed8
M3Yy4YEHUE €ro CBOMCTB
Pemenue pacu€THbIx 3a/1a4 Ha
ONPEAEIEHUE MOJIEKYJIIPHOU bubnuorexa [JOK
18
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BelllecTBa
ATnKanueHbl: CONPsHKEHHBIC,
W30JIUPOBAHHBIC,
bu6mmorekxa [IOK
19 KYMYJIMPOBaHHBIE.

OcoOeHHOCTH HIIEKTPOHHOTO
CTPOCHHS

https://m.eds00.ru/04298c0a




20 XuMHYECKHE CBONCTBA bubmuoreka [JOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d

)1 CniocoOslI noy4eHus u bubnmoreka [JOK
MIPUMEHEHHUE AJIKAIUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUUECKUH PsiJI,
obmas gpopmyia,

22 HOMGHK?;aI;yIZa, JJIEKTPOHHOE U Bubmmorexa LIOK

https://m.edsoo.ru/68bbccdc
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY, (hU3MUecKre CBONCTBA

23 XUMHUYECKUE CBOMCTBA aJIKUHOB bubmmorexa [IOK

https://m.edsoo0.ru/23493a93

24 KauecTBenHble peakiuu Ha bubmmorexa [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da

)5 Cnoco0bI noTy4YeHus u bubnmnoreka [JOK
NPUMEHEHNE AIIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacué€rsl 1o

26 YPaBHEHUIO XUMUYECKOU Bubmmorexa LIOK

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

7 Cucremarusanus 1 00001eHne
3HaHUM MO TeMeE
ApeHBI: TOMOJIOTHYECKUHN PSTI,
obmas popmyna,

73 HOMEHKJIaTypa. DJIEeKTPOHHOE U bubnuorexa [JOK
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOTYyoJIa,
ux (pu3uveckre CBONCTBA

29 XUMHYECKUE CBOMCTBA apEHOB: bubnuorexa [JOK

peaKIu 3aMeIeHuUs

https://m.edsoo.ru/a44alaed




XUMHYECKUE CBOMCTBA apEHOB:

30 €aKLMU IPUCOETUHEHUS bubmmorexa LIOK
peaxt P A ’ https://m.edsoo.ru/a44alaed
OKHCIICHHE TOMOJIOTOB OE€H30I1a

31 Oco0EHHOCTH XUMHUYECKHUX bubmuoreka [JOK
CBOMCTB CTHUpOJIa https://m.edsoo.ru/d5018a54
Pemenne pacy€THbIX 3a1a4 HA

0 ompeieTICHuEe MOJIEKYJISIPHOM bubmmoreka [JOK
(bopMyIbl OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BEIIeCTBA

13 Crioco0slI MoTy4eHus U bubnnoreka [JOK
NIPUMEHEHNUE aPEHOB https://m.edsoo.ru/6£717d09
['eHeTnyeckas CBSI3b MEXKIY

34 pa3IMYHBIMU KJIaCCaMU
YIJI€BOIOPOOB
Pacuérsl o ypaBHEHUAM
XUMUYECKHUX PEaKLIUM.

35
Cucremaru3zanus 1 00001eHne
3HAHUM MO TEME

36 ITpuponusrii ras. [lomyrHele
HEe(TSHbIE ra3bl

37 KaMeHHbI# yronb U mpoayKTh bubmuorexa [IOK
ero nepepadoTKu https://m.edsoo.ru/69b3398b
HedTb 1 ciocobs! € Eub 10K

noIMoTEeKa
38 nepepabotku. [Ipumenenue
pep p https://m.edsoo.ru/21f9de78

MPOJYKTOB NepepadboTku HehTH
I'eneTnyeckas CBsSI3b MEXKIY

39 Pa3IUYHBIMU KJlacCaMu

YTJIEBOJIOPOJIOB




["ajoreHonpon3BOIHBIE
YIJIEBOJIOPOIOB: JIEKTPOHHOE

bu6mmoreka [JOK

40
CTPOCHUE; pEAKLIUU 3aMELLICHUS https://m.edsoo.ru/82b4d759
rajoresa
Jle¥icTBue miemouei Ha
raJIOreHITPOU3BOHBIC.
41 B3anmoneiictBue
JMrajJoreHajJKkaHoB ¢ MarHUEM U
[IUHKOM
Cucremarusanusa U 00001IeHne
. bubnuoreka [JOK
42 3HaHUU 1O pa3zeny
" " https://m.edsoo.ru/20e89122
YrieBo1opoasl
43 KonTponbhas pabota no Teme bubnmoreka [JOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9¢298
IIpenenbHbIE OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUUECKHH PSI,
obmias ¢hopMyiia, CTpOCHUE
44 MOJIEK ﬁ §3(3]Me I/Iﬂp bubmiorexa HOK
Y pHd, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kjaccupukanus, pusnueckue
CBOMCTBa
XUMHUYECKHE CBOMCTBA
45 MpeAeIbHBIX 0JJTHOATOMHBIX bubmmorera [TOK
pent a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOslI nosydeHus u
46 MIPUMEHEHNE OJHOATOMHBIX bubmmorera [TOK
p https://m.edsoo.ru/484100000000000
CIIUPTOB
47 [Ipocteie 2¢upsr: bubnmoreka [JOK

HOMEHKJIaTypa U U30MepHus,

https://m.edsoo.ru/c2c788b2




0COOEHHOCTH (HPU3UYECKUX U
XAMHYECKHX CBOMCTB

MHuoroaroMHEIE CITMPTHI:
OTUJICHI'IMKOJIb U T'TTMLUEPHUH, UX

bubmuoreka [JOK

48
bu3HYecKre 1 XUMHUIECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoObI mosTyueHust 1

49 [IPUMEHEHNE MHOT0aTOMHBIX Bubmmorexa LIOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOoII: CTPOEHUE MOJIEKYJIBI,
50 (duszHYecKre CBOMCTBA bubmmorexa [IOK
' https://m.edsoo.ru/2ce726f8
Tokcu4HOCTH PeHOIa
bubmuoreka [JOK
51 XuMHU4YecKue CBOMCTBA (peHoIa
¢ https://m.edsoo.ru/037ca5f9

50 CrocoObI noy4YeHus u bubnmnoreka [JOK
npuMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[TpakTnyeckas padora Ne 2.

53 Pemienne skcnepruMeHTaIbHBIX bubnmnoreka [JOK
3a1a4 1o Teme "CrupThel U https://m.edsoo.ru/fdOced09
¢deHnomnsr"

54 Cucremaru3zanus 1 000011eHne bubmorexa [IOK
3HAHUU 10 TEME https://m.edsoo.ru/1810cb9b
ANBAETUIB U KETOHBI:
3JIEKTPOHHOE CTPOEHHE

55 KapOOHMIIBHOM TPYTIIIbI; bubnnoreka [JOK

TOMOJIOTHUECKHUE PSIbI, 00IIast
dbopmyna, u3omMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa




Anbaeruapl U KETOHBI:

56 ¢u3nUeckre CBOMCTBA; peaKkuu bubmmorexa LIOK
» peakl https://m.edsoo.ru/c887425¢
MIPUCOCTUHECHUS
Peaxkinu oxucneHus u
57 Ka4eCTBEHHBIE PEAKIINU Enbmorexa OK
p https://m.edsoo.ru/a393baa9
aIIBJIETUI0B U KETOHOB
58 Crioco0sbI MoTydeHus bubmmoreka [JOK
aIbJIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpEEIbHbIE
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [IOK
OCOOEHHOCTH CTPOCHHUSI UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
W3omepus 1 HOMEHKIIAaTypa
60 KapOOHOBBIX KHCJIOT, UX bubmmorexa [IOK
p o7 https://m.eds00.ru/700cc87b
¢duznueckue cBoiicTBa
XUMHUYEeCKHE CBOMCTBA
61 OpeaesIbHBIX 0JJHOOCHOBHBIX bubmorexa [IOK
p https://m.edso00.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCo0EHHOCTH CBOICTB
2 MYpPaBbUHOHN KHUCIIOTBI. bubnnorexa [JOK
MHuoroo0pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCco00EHHOCTH CBOMCTB:
HEMpeAeNbHbIX U
apoMaTHYeCKUX KapOOHOBBIX,
bubmuorexa [JOK
63 JMKapOOHOBBIX,

THJIPOKCUKAPOOHOBBIX KHCIIOT.

[IpencraBuTeNn BBICIIMX
KapOOHOBBIX KUCIIOT

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




ITonsarue o IMPOU3BOJHBIX

bu6mmoreka [JOK

o4 KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CniocoOslI noy4eHus u

65 MIpUMEHEHNE KapOOHOBBIX bubmmorexa [IOK

https://m.edsoo.ru/7c065c9d
KHUCJIOT
Crnoxwnble 3¢upsl:

66 TOMOJIOTUYECKHH psJl, oO1as bubmmoreka [JOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKUE bubmuorexa [JOK
CBOICTBa A(hUPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU

68 peaKkInu, Ha OTpeCIICHHE
MOJIEKYJISIPHOM (OpMYJIBI
OpPTraHUYECKOTO BEIECTBA
[TpakTuueckast paborta Ne 3.

69 Pemenne skcnepruMeHTAIBHBIX bubnmnoreka [JOK
3a1a4 o Teme "KapOoHoBbie https://m.edsoo.ru/486671fb
KUcI0Thl. CrioxHbIE 3PUpHI"

Kupsr: ctpoenue, (%)I/BI/I‘ICCKI/IG Bu6morexa [LOK
70 U XMMUYECKHE CBOMCTBA
https://m.edsoo.ru/al9¢5b98
(rumposnus)
Oco0eHHOCTH CBOWCTB JKUPOB,

71 CoEpKAIIUX OCTATKH bubmuorexa [JOK
HENPEACIbHBIX JKHPHBIX https://m.edsoo.ru/b0331922
KHUCIIOT. JKupbl B Ipupoje

72 MbLa Kak cOIu BBICIIUX bubmmorexa [OK

https://m.edso0o0.ru/3¢c566565




KapOOHOBBIX KHUCIIOT, UX
Moromee aeicteue. [lorsarue o
CHUHTCTUYCCKUX MOIIINX
cpeactax (CMC)
I'eHeTHueckas CBSI3b
YTJIEBOJOPOOB H

bu6mmoreka [JOK

73
KUCJIIOPOACOAEPIKALLIAX https://m.eds00.ru/56790c96
OpTraHUYECKUX BEIIECTB

74 Pacuétel no ypaBHeHUAM
XUMHYECKUX peaKIui

75 CucremaTu3zaius U 0000IIeHHIE bubmmoreka [JOK
3HAHUU 110 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepuCcTHKa

76 YTJIEBOJIOB M KJIaCcCU(UKAITUS bu6nmoreka [JOK
yTJIeBOJOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MoJIMCaxapuabl)

MoHocaxapuibl: puznueckue
77 CBOICTRBA If Haxof eHHE B bubmorexa HOK
A https://m.edsoo.ru/b4bdda2d
pupojIe
IIpuMeHeHue TIII0KO3bI, €€
bubmuorexa [JOK
78 3HA4YCHUE B
https://m.edsoo.ru/5e61122d
JKU3HEACITEIIbHOCTU OpraHu3ma
Hucaxapunpl: caxaposa,

79 MaJIbTO3a U JIAKTO34. but6mmorexa [JOK
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE JUcCaXapuioB

20 [Tonucaxapuapl: CTpoeHUE bubnuorexa [JOK

MaKpOMOJIEKYJ, pU3NYECKUE U

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




XUMHUYECKHE CBOMICTBA,
IIPUMEHEHHUE

ITonsitre 00 HNCKYCCTBCHHBIX

bubmuoreka [JOK

81
BOJIOKHAX https://m.edso0.ru/6216e766
Pewenne pacdeTHsIX 3a1a4 Ha
20 omnpeJieJIeHue 10U BbIX0a bubnmoreka [JOK
[IPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOXKHOTO
23 Cucremaru3zanus 1 0000IICHUE bubmuoreka [JOK
3HaHUI MO pa3feny https://m.edso0.ru/08d4364c
KoHTposbHas pabora 1o Teme
84 "Kucnopoaconepxarmue Eubmorexa IOK
p p " https://m.edso00.ru/42c6678e
OpraHUYECKUE COCAMHEHUS
AMUHBL: K1accudukarms,
CTpOCHUE MOJIEKYII, 001Ias
85 (b(f) MyJa I/I3OMeyI/I$I Bubnrorexa LIOK
PMYy-Ia, PHA, https://m.edsoo.ru/efaZe6ca
HOMEHKJIaTypa U (pU3NYEeCKue
CBOICTBA
26 XUMHUYECKUE CBONCTBA bu6mmoreka [IOK
anudaTUuecKux aMHUHOB https://m.edsoo.ru/1bc5cf80
AHUWJINH: CTPOCHUE aHWIINHA,
87 0COOCHHOCTH XUMHYECKUX bubmorera [JOK
o https://m.edsoo.ru/39cd21f1
CBOMCTB aHHWJIMHA
CrniocoOblI nosydeHus u
88 pUMEHEHHE anu(paTHIeCcKuX Bubmmorexa LIOK
p https://m.edsoo.ru/eal 38763
aMHHOB
29 AMMHOKHUCIOTBI: HOMEHKJIATypa bubnmoreka [JOK

U U30Mepus, GU3NIECcKue

https://m.edsoo.ru/d1773e80




cBoyicTBa. OTaenbHbIE
MPEACTABUTENH O-AMUHOKHUCIIOT
XHUMHUYecKre CBOMCTBA
aMHHOKHCJIOT, X

bubnunoreka IIOK
90 OHMOJIOTHYECKOE 3HAUYECHUE &
C https://m.edsoo.ru/77df705a
aMuHOKHCIIOT. CHHTE3 "
TUAPOIIU3 TIETITUIOB
benku kak npupoiHbIe
Buobmmoreka IIOK
91 MOJIUMEPBI; CTPYKTYPBI OEIIKOB. 1
. https://m.eds00.ru/429e¢9899
XHUMHUUYECKUE CBOIICTBA OEIKOB
A3zoTtcoaepikaiue
FEeTEPOLUKITNIECKUE Eub 10K
NOJINOTEKA
92 coequHeHus. HykinenHoBeie
https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouoyoruveckas poib
[IpakTuueckas padbora Ne 4.
Pemenne skcnepruMeHTaAIBHBIX
93 SAMAY 110 TeMe bu6mmorexa [IOK
A https://m.edsoo.ru/8e3c02d1
30TCOAEpKAIINE
OpraHUYecKHe coequHEeHUs"
[TpakTuueckast pabora Ne 5.
04 Peuienne skciepuMeHTAIBHBIX bubnuorexa [JOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COCTUHEHUM"
KonTponbhas pabota no teme Bu6 LOK
NOJIMoTEKA
95 "A3oTcoaepkamniie
Ty — https://m.edsoo.ru/ce561bc7
96 OCHOBHBIE OHATUS XUMHUH bubnmoreka [JOK

BBICOKOMOIJICKYJIAPHBIX

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




COEIUHEHUI U METOABI UX
CHUHTE3a —II0JINMEpHU3aIs U

NOJIMKOHAECHC AU

97 [Inactmaccel. YTunuzamnus u | bubmuoreka [JOK
nepepadoTKa MIacTuKa https://m.edsoo.ru/82242e0f
OnacToMepbl: HaTypaJIbHbIN

98 CUHTETHUYECKUE KAYUYKH. 1 bubmmorexa [IOK

https://m.edsoo.ru/246103ec
Pesuna
BosnokHa: HaTypasbHBIE,

99 HCKYCCTBEHHBIE, | bubnuoreka [IOK
cuHretnyeckue. [lonumepst https://m.edso00.ru/5963a601
CHEIHaJIbHOTO Ha3HAUYEHUs
[IpakTrueckas padora Ne 6.

100 Pemenne skciepuMeHTaNIbHbIX | bu6nuorexa [IOK
3aga4 o reMe "Pacrio3HaBanue https://m.edsoo.ru/3acbd77a
IJ1acTMacc ¥ BOJIOKOH"

101 HToroBas KOHTpoJIbHAsA paboTa | bu6nuorexa [IOK
3a kypc 10 kiacca https://m.edso0.ru/6237306d
O060011eHNe U cUCTEeMaTU3ALUs

102 U3Y4YEHHOI0 MaTepHala o Teme | bubnnorexa [JOK
"BBICOKOMOJIEKYIISIPHbBIE https://m.edsoo.ru/6a22ble8
coeuHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




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 31eMeHT. M30TonbI https://m.edsoo.ru/59c112ee
) CtpoeHnue 31eKTPOHHBIX 000JI04eK 1 bubanorexa [JOK
aTOMOB, KBAHTOBBIE YHCJIIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanms XumMuaeckux 1 bubnunoreka LIOK
AJIIEMEHTOB (S-, p-, d-, f-3eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenienenue 31eKTpOHOB 110 | Bbu6moreka [JOK
aATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNEeKTpPOHHBIE KOH(PUTYpallui aTOMOB
5 3neMeII{)TOB B OCHOEI){OBZI?/I 1 bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DJNeKTpOHHBIE KOH(PUTypalluy HOHOB. 1 bubmmnoreka HOK
DnEeKTPOOTPULIATENBHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHYECKUX
7 aneMmeHTOB /1. 1. Meneneena, CBsI3b C 1 bubmorexa [IOK
N M ’ https://m.edsoo.ru/16957c01
COBPEMEHHOU TeOpHuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
g XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX | bubnuotexa [JOK

VMU IIPOCTBIX U CJIIOKHBIX BEILECTB 10
IpyIIIaM U IepUoJaM

https://m.edsoo.ru/f8468927




CucreMaruzanys 1 00001IeHe 3HaHUH

bub6nmoreka [IOK

nn

pacTBOpEHHOTO BeriecTBa, "MoIspHas
KOHIIeHTpauus"

9
110 TeME https://m.edsoo.ru/8fad2942
Bunnr xumuueckoii cBsa3u. MexaHu3MEbl
10 00pa30BaHMs KOBAJIGHTHOW CBSA3H. bubnmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyIISIpHbIE B3AMMOACHCTBUS
BaneHTHOCTH M BaJICHTHBIE
1 BO3MOXHOCTH aTroMOB. CBsI3b bubnuorexa [{OK
3JIEKTPOHHOU CTPYKTYPhI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
reOMETPUYECKUM CTPOCHUEM
12 [IpencraBneHus: 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MoneKyasspHOTO U
13 HEMOJIEKYJISIPHOTO CTpOeHUS. THIb bubnmnorexa [JOK
KPUCTAJUTMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
14 IIpencraBienne 0 KOJLUIOUIHEIX bubnuorexa [IOK
p A https://m.edsoo.ru/da2¢70e4
pacTBopax
WctruHHBIE paCTBOPHI: HACBIILIEHHBIE U
15 HEHACBHIIIIEHHBIE, PACTBOPUMOCTH bubmorexa HOK
Y p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
CriocoObI BEIpaKEHHS] KOHIIEHTPAITIH but6mmoreka [IOK
16
pacTBOpoOB 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 3HAHUIA bubnuorexa [JOK
? 110 TeMe https://m.edsoo.ru/8d2c6alda
KonrponsHas pabora mo remam
"Crpoenue atoma. Ilepnoanueckuii
20 3akoH U [lepuoguyeckas cucrema bubmmoreka [JOK
XAMUYECKHX dieMeHToB /1. 1. https://m.edsoo.ru/70a60aa4
Menaeneena", "CTpoeHue BEIIeCTBA.
MHoroob6pasue 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 peakinu, eé
24 3aBUCHMOCTH OT Pa3JIMYHBIX (haKTOPOB.
Karanns n xkatanuzatopsl
25 ['oMoreHHbI€ U TeTEPOTreHHBIE PEAKIIUN
26 [TpakTrueckas padota Ne 1 mo Teme bu6muoreka [IOK

"Bnustaue pa3nudHbIX GaKTOpPOB HA

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




CKOpPOCTh XMMHYECKON peakiuun"

Oo6paruMbie 1 HEOOpATUMBIE PEAKLINH.

bubnunorexa LIOK

27
XHUMHUYECKOE paBHOBECHE https://m.edso0.ru/30952f9b
[IpakTuyeckas padora Ne 2 o Teme
28 "BiusiHue pa3nuvHbIX (aKTOpPOB Ha bubamorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XUMUYECKOTO PABHOBECUS
DNEKTPOIUTHYECKAS JUCCOLIAAIINA.
29 CI/IJII:HI:)IG U CJ1a0bI€ DIIEKTPOIIUTEI bubnnorexa [IOK
p ' https://m.edsoo.ru/5f766bdf
CreneHs QUCCOIMAIN
Honnoe npoussenenue Boasl. Cpena
P p“ bubnuorexa [IOK
30 BOJIHBIX PacTBOPOB. BomopoaHbIii
https://m.edsoo.ru/3966ca89
nokasatenb (pH) pactBopa
I'mpaponus coneit. Peakuuu,
31 MPOTEKAIOIINE B PACTBOPAX bubnmorexa OK
P HHe B pacTBop https://m.eds00.ru/09d5a9bd
3JEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o Teme
32 "XHMUMHAYECKHE PEAKIIUHA B pacTBOpPax bubnmorexa OK
P p p https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE
33 eaK[nu. BaxxHennime OKUCINTEIN U bubnnorexa [IOK
PCAKIIHH. https://m.eds00.ru/56226060
BOCCTAaHOBHUTEIN
34 Meroa 31eKTPOHHOTO (3JIEKTOHHO- bubnunorexa LIOK
HOHHOTO0) OanaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEIIECCTB https://m.edsoo.ru/93fb97d2
36 Pemenne 3amay pa3IMIHBIX THIIOB bubmmorexa TOK
At p https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB but6mmoreka [IOK




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

18 CucreMaru3anus 1 00001IeHHE 3HAHUI bubmuorexa [JOK
110 TeMe "XUMHUYECKHE PEAKIIUU" https://m.edsoo.ru/c161eb85

39 KonTponbnas pabora no teme bubnmoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[Teproanaeckoii cucTeMe XUMHYSCKHUX

40 anemenTtoB JI. 1. Menpeneena u bubmorexa HOK

T https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOCHHUS UX aTOMOB.
du3nyeckue cBONCTBA HEMETAIOB
AJUTOTpOTINS. HEMETAIOB (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. [ 'uipuibl 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
XUMHUYECKHE CBOICTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHCIIOPOJICOICPIKAIIUE COSTMHEHIS brbmmorexa [IOK
P P https://m.eds00.ru/6b3255¢6
raJlOTeHOB
JlaGopaTopHbI€ ¥ IPOMBIIIIICHHBIE

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

bubnunorexa LIOK
46 SKCIIEPUMEHTAJIbHBIX 33a4 10 TeEME

"T"anoreun!"

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




Kucnopon: naboparopusie u
MIPOMBIIIIJICHHBIE CIIOCOOBI TTOTYYCHHS,

bub6nmoreka [IOK

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

bub6nmoreka [IOK
48 OKcHAbl ¥ IIEPOKCHIBI
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 CBOICTB CepHOM bubmmorexa [IOK
DB P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
ITpakTruyeckas pabora Ne 5. Pemenue

53 SKCIIEPUMEHTAJIbHBIX 3334 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
XAMHUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUABI
Kucnopoaconepkaiine coe JTHHEHUS

55 azoTa I())co6eH:1)OCTI/I CBOMCTB a30THOU 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 CBOMCTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl docdopa,

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
[IpaxTuueckas padora Ne 6. Pemenue

bubnunoreka LIOK
60 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
https://m.edsoo.ru/8175ac3f
"A3z0T u pochop u ux coenuHeHHS"
Yriepos: HaxoXKJIeHUE B PUPOJIC,

61 AJUIOTPOITHBIE MOIU(PUKALIHH; bubnmnorexa [JOK
(bu3YecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
Oxcup yraepoaa(ll), oxcu

62 e I([)YZ(I\II)) . (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 xpemuausi(1V), kpeMuueBas bubnuotexa [JOK
KHUCJI0TA, CUIIUKATHI https://m.edsoo.ru/3170e7b1
but6mmoreka [IOK
IIpuMeHeHHne KPEMHUS U €T0
66 https://m.edsoo.ru/393cdacO

coenunenuil. CTeKI0, 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 1 0000IICHUE 3HAHUIA bubnuorexa [JOK
no teme "Hemeraminr" https://m.edsoo.ru/6e864db5
69 KonrponsHas pabora o reme Bbu6muoteka [JOK
"Hemeramnbr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaTOB KOHTPOJIbHOM 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
METAJIJIOB
O61mue (hu3nuecKue CBOMCTBA
72 MeTaJ'IJ'IOqI; IIpumeneHnne MeTalIOB B bubmmorera OK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmaBsl MetasuioB. Kopposust bubmuorexa [IOK
METAIJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3agad pa3iin4HbIX THIIOB bubnmorexa LOK
latp https://m.edsoo.ru/e3de37b6
OIEKTPOXUMHUYECKUHN PO HanpsDKSHUH
75 MeTaIIJI'I)OB OO6mmue cnoio%m H(I))J'I €HUS bubnnorexa [IOK
- ot yi https://m.edsoo.ru/94eb377a
METaJJIOB
OOm1ast xapakTepucTHKa MeTayuioB 1A-
76 rpynmnsl [leproanueckoil cucteMsl bubmuorexa [IOK

XMMHYECKHUX AieMeHTOB. HaTtpuii u
Kalui: moiay4yeHue, pusndeckue u

https://m.edsoo.ru/e12¢26b3




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

O6mas xapakrepuctruka MetayioB ITA-

rpynmnsl [leproanueckoi cucTeMsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bub6nmoreka [IOK

77 .
KaJIBIIWI: TIoJTydeHue, Gu3ndeckue u https://m.edsoo.ru/7¢3e49c0
XUMHUYECKHUE CBOWCTBA, IPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

73 JKécTkocTh BOMBI U CIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

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

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

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

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

Mertanibl TJ1aBHBIX TOATPYIII

OO6m1ast XxapakTeprucTUKa METAIIJIOB

23 no6ouHbIX noarpynn (b-rpymnm) bu6muoreka [JOK
[Teproanueckoit CUCTEMbI XUMUYECKHUX 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 xkanus, ero
OKHCJIMTENbHBIE CBOMCTBA

dusnueckre U XUMUYECKHUE CBOMCTBA

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

86 JKeJe3a u ero coequaenuii. Ilomyuenue buGnuorexa [IOK
POy hitps://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIIJIaBOB JKelie3a
dusnueckue U XUMUYSCKUE CBOMCTBA
87 MEIU U €€ COeqUHEHNI, UX buGnuorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnueckue U XUMUYECKHIE CBOMCTBA
28 IIMHKA ¥ €T0 COCAUHCHUM, NX bu6nmorexa LIOK
IIpUMEHEHHE. | HIPOKCOKOMIIIIEKCHI https://m.edsoo.ru/b1f2beal
IUHKA
[IpaxTuueckas padora Ne 8. Pemenue
bu6nunorexa LIOK
89 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
" " https://m.edsoo.ru/abe352ea
Mertaiabsl TOOOYHBIX MOATPYII
90 Pemrenne 3ama4 pa3InyHbIX THIIOB bubnuorexa [IOK
lad p https://m.edsoo.ru/a8b83d83
O00011IeHE U CUCTEMATH3AIUs
91 M3Y4EHHOT0 MaTepuaa o TeMe bubmorexa LHOK
" ya " p https://m.edsoo.ru/e91fe975
MeTtaminl
9 KonrtponsHas pabora no teme bubmuoreka [JOK
"MeTtambr" https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yiabTaTOB KOHTPOJIbHOMN bubmuoreka [JOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Posne xumuu B o0ecieueHnn
94 YCTOWYHBOTO 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
PYIOMeH cped 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 MUILEBOH 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. BaykHenmue
100 CTPOMUTENILHBIE U KOHCTPYKIIMOHHBIE 1 bubmmorera OK
P 24 https://m.eds00.ru/61¢69003
MaTepuabl
XWUMHS B CEIILCKOM XO3SUCTBE.
101 Oprannyeckre 1 MUHEPAJILHBIE 1 bubmotexa HOK
P p https:/m.edsoo.ru/fd39587d
ynoopeHus
102 CucreMmaruzanys 1 0000IIeHEe 3HAHUI 1 bubnunorexa LIOK
110 TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

1

1.1

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIKOYACT:

OCHOBOIOJIAralolue MOHATUS (XUMHYECKHHM AJIEMEHT, aTOM, H30TOIIbI,
ANEKTpOHHAs 000JI0UKa aToMa, §-, p-, d-2JIEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aTroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, ANIEKTPOOTPHULATENBHOCTb, CTEMEHb OKUCJICHUS,
XUMHYECKast CBS3b (O- W T-CBA3b, KpaTHbIE CBSI3W), THOpUAM3AIMS
aTOMHBIX oOpOuTaiell, KpUCTaJUIMUecKas pelmeéTKa, MOJb, MOJSpHas
Macca, MOJSpHbIH O0BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTUIPATHI, YIIIEPOIHBIH
ckeser, (yHKIMOHAJbHAs TPYIIa, paguKkai, HU30MEpbl, CTPYKTypHas
dopmyna,  um3zomepus  (CTpYKTypHas, TeoMeTpuueckas  (uuc-,
TPAaHCU30MEPHSI), TOMOJIOTUYECKUI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJI- U a30TCOJepKallue COSAUHEHMs, OMOJIOTHYeCKd aKTHUBHBIE
BellecTBa (YrIeBOIbI, JKUPBI, OCIKHN), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCMHEHMS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX PpeaKUUid (OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE, 3K30- U
SH/IOTEPMHUECKUE, PEAKIIMU MOHHOIO OOMEHa, TOMO- U I'€TepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOIMUTHI,
ANEKTPOIUTUYECKAsT AUCCOLUAIIMS, CTETIEHb UCCOLMALUN, OKUCIIUTEND,
BOCCTAaHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHUYECKOW peakiuu,

XUMHUYCCKOC paBHOBeCI/Ie)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHHUS OpPraHUYECKUX
Bemects A.M. byrtnepoBa, Teopus AIEKTPOIUTHUYECKON IUCCOLMALUU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3bIK XWMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIeKalllUe B OCHOBE MOHUMAHMS MPUUYMHHOCTH U CHCTEMHOCTH
XAMHYECKUX SBJIECHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAAMOJICKYJIIAPHOM YPOBHSAX

NpEACTaBJICHUA ) MCXaHUu3Max XHUMHUYCCKUX peaKHI/Iﬁ .

TEPMOANHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMCPHOCTAX nux




MPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHU, JUCIICPCHBIX CUCTCMAaX

1.4

(aKTOJIOTMYECKUE CBEIEHHUS O CBOMCTBaX, COCTaBE, IOIY4YEHUU H
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEIIECTB B OBITY M MNPAKTHYECKOW JESITEIBHOCTH

YCJI0BCKa

L.5

2.1

o0Iye HaydHbIC NMPHHIMITBI XMMHUYECKOTO TPOU3BOJICTBA (HA IpHUMeEpe
MPOM3BOACTBA CEPHOW KHCJIOTHI, aMMHaKa, METaHOJa, IepepadOTKU
HedTH)

CchopMupOBaHHOCTh YMEHUH BBISBIISATD:

XapaKTCPHbIC IIPU3HAKK W  B3aWMOCBA3b  H3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUKW CTPOCHHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUI

2.2

3.1

B3aMMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHSIMH H MnpeacTaBJICHHUAMU
APpyrux mnpeamMeToB IAJist 0osiee OCO3HAHHOIO MOHHMMAHHSA M OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHHA UCITIOJIB30BATh:

HAaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCIKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpPIKJIZlI[HOfI XMMHUU W TpPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAINUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTAaBJIEHHS (OpPMYJ HEOPraHMUECKHUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KITacCU(PUKAIIK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4CCKrUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH TS KJIacCU(DUKAIIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 Pa3NMYHBIM TpHU3HAKaM (YUCITYy U COCTaBy pEarupyIOIIMX BEIIECTB,
TEIIOBOMY  3(PEKTy peakiud, W3MEHEHUIO CTENeHEeW OKUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y4aCTUro KaTanﬂsaTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSIHUHM) W HOHOB
XUMHUYECKUX 371eMeHTOB 1 — 4 nepuonaos Ilepuoanueckoit cucrems . 1.
MeHeneeBa U UX BaJ€HTHBIE BO3MOXKHOCTH, UCTIONB3Ys TOHATHUSA S-, p-,

d-31eKTpOHHBIE OpOUTAIN, SDHEPTETUYECKUE YPOBHU




ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0pa3yeMbIX MU COCTUHEHUH IO

MepuoaM U rpynmiam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUi MOCPEICTBOM COCTABIICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUs pEaKIUil pa3IUYHbIX THUIIOB; IOJHBIE M COKpAIIEHHbBIE
ypaBHEHUS peakuii HOHHOTO 0OMEeHa, YYUTHIBAs YCIOBUSA, IPU KOTOPBIX
3TH PEeaKUru UAYT JO KOHIIA

peakuuii TUAPONN3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX MNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOH CBS3H (G- n TE-CBH3I/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a@ TAKKEC OT 0COOEHHOCTEH pealin3anu pa3JInIHbIX

MEXaHU3MOB IPOTEKAHUS pPEaKIUN

XapaKTCPHbIC XHMUUYCCKHC CBOMCTBA BCIICCTB COOTBECTCTBYIOUIMMU

JKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKLUN

CdopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BaKHEHIINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K OINPEACIEHHBIM KjaccaM H
rpymnmnam CoeIuHeHUH (IIPOCThIe BEIECTBA, OKCUIbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE APUPHI, CHUPTHI, (HEHOIIBI, aAlTbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE A(QUPHI, KUPBI, YIJIEBOJbI, AMMHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT yMEHHS TPOBOJIUTH PACUETHI MO XUMHUYECKUM
dbopmynaM W ypaBHEHHSM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYECKUX BETUYUH:

Macchl (00b€Ma, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 UCXOJIHBIX BEIIECTB JaHO B BHUJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
J0JIel pacTBOPEHHOTO BEILIECTBA WM AaHO B U30BITKE (MMEET MPUMECH )

MaccoBOW WJIM 00BbEMHOM J10JU, BBIX0/1a IPOAYKTA PEAKIIMH

TETI0BOTO 3 (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

0 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA




11

12

Bnanenue cucreMoil 3HaHHMI O METOJAX HAy4YHOTO IO3HAHHUS SIBJIECHUU
MIPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBHOM MCCIIEAOBAaHUU BEUIECTB W IS
OOBSCHEHHSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHQBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yYMEHUSI IPUMEHATH (WCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaxX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XHMHUYECKUX
peaKuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XUMHMUYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3MPOBAHMS
SIBJICHUM, MMEIOLUIMX €CTECTBEHHOHAYUHYIO IPUPOLY; JJsl IHPUHATUS

IPaMOTHBIX pEIIEHU TPOOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUIAHUPOBATH U MPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYCHHE M HW3YYCHUE CBOWCTB HEOPTaHWMYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJIICBOIAOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢  BelIeCTBAaMH H  JJaOOpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIICOBAHUS, TIPEICTABIATh B
pasnu4HON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATH U

OLICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMAIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBO MHpOpMAINH, ceTh VIHTepHeT u
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U KCIIOJIb30BaThb B COOTBETCTBUU C IIOCTABICHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLIEHUBaTh HH(MOPMAIMIO C TO3MIMKA DKOJOTHUECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOMN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  ONACHOCTb  BO3JICHCTBUSI HA  JKUBbIE  OpraHU3MBbI
ONPEIEIEHHBIX BEIIECTB, IOHUMAs CMBICI IOKa3aresisl IpeaeIbHON
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSICHATh Ha TpUMEpax CrocoObl
YMEHBIIICHHS ¥ IPEJOTBPAILICHUS] UX BPEAHOTO BO3IECUCTBUS HA OPTaHU3M

YCJIOBCKa




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D
11O XUMHNH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTpOCHUsI aTtoMa. PacmpenencHue
JJIEKTPOHOB IO JHEPreTHYeCKHM ypoBHsM. Kiaccupukamuss XUMHUECKUX
sneMeHTOB. OCOOCHHOCTU CTPOEHUS YPHEPreTUUECKUX YPOBHEU aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KoH(uUrypaius aroma. BarieHTHbIE 2JIEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux dnaeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbicn [lepuoamyeckoro 3akona /.M. MenneneeBa. [lpuuunsl 1
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH IO
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[I/IHGHI/Iﬁ, BBICHIUX OKCUIA0B U TUAPOKCUIOB

1.3

BanentHocts. DnekTpoorpuniareabHOCTh. CTEneHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAINTMYECKasl, BOJOPOIHAs)
1 MexaHu3MbI e€ oOpa3zoBaHus. MexxMoeKysipHbIe B3auMoeiicTBus. BemecTsa
MOJIEKYJIIPHOIO M HEMOJIEKYJSIPHOIO CTPOEHMS. THIBl KPUCTAUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pelETKI

XuMu4ecKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/ISI XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHMYECKON ¥ OpraHM4eCcKoi XUMHUU. 3aKOH COXPAHEHMsI MAacChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 (eKTh XUMUYECKUX peakiuil. TepMoxumuueckue ypaBHEHUs

1.8

OObpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIUME Ha

COCTOsIHUE XUMHUYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

OnexTponutnueckas auccoruanus. CuiibHble U cinalble anekTponutbl. Cpena
BOJHBIX PACTBOPOB BEIECTB: KHCIasi, HEWUTpaibHas, IienouyHas. CTeneHb
aucconuanuy. Peakiium HOHHOro ooMeHa

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)
pacTtBopa

CriocoObl BEIpaKEeHHs KOHIIEHTPALUU PACTBOPOB: MAacCOBasi JA0JIsS paCTBOPEHHOTO
BELIECTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble ¥ HEHachIILEHHbIE

pacTBOPBI, pacCTBOPUMOCTh. Kpucrammoruaparst

1.12

OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBegeHne BEIMIECTB B cpenax C

pa3zHbIM 3HaUeHHEeM pH. MeToap! 2eKTpoHHOTO OanaHca




1.13

DNEeKTPOIN3 PaCTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHm4ecKux

BEILIECTB

22

23

24

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAJUIOB (HATpUM, Kaluil, KaJbLIHM,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHsS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUMN )

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

Wnentudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIe peaknu Ha

HCOPraHN4YCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPHUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriaepoaHblii CKelIeT OpraHM4eCKOW MOJIEKYIIHI.
KpatHocTh XuMHMUECKON CBSI3U. S- M P-CBS3U. sp3-, sp2-, sp-THOpUAMU3AINU
opOuTaneii aTOMOB yriiepoaa. 3aBUCUMOCTh CBOMCTB BEIECTB OT XUMHYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanMoHHble 3 dEKTH

3aMECTUTEIEN

33

34

3.5

[IpencraBnenne o knaccuuKauu OpraHuyeckux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COEIWHEHUHN (CUCTeMaTUyecKas) W TpPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaI[I/IKaJ'IBHBII\;I M HOHHBIH MEXaHU3MBI pCaKknunm. ITonsatue o

HykJieopuie u snexrpoduie. [Ipasuio MapkoBHukoBa. [IpaBuso 3aiinieBa

Ankanbl. XMMHUYECKHE CBOWCTBA AJKaHOB: TAJIOTEHUPOBAHUE, ETUAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnenudpuka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOAUKAJIBHOT'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOEANMHEHUs (TaJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHNUE, TUIApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMblnieHHbIe W Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: pakuuu NPUCOCAUHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyueHue




AJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCTUHEHUs (IaJOreHUPOBAHUE,
THJIPUPOBAHUE, THAPATAIUs, THAPOraJOreHUPOBAHUE) KAaK CIIOCO0 IOyYSHHS
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHU JJI CBAPKU U PE3KU

MCETAaJlJIOB. HpI/IMeHeHI/IC allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peakUUH  AJNEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropernsi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0OeHHOCTH XMMHYECKUX CBOMCTB crupoina. llommmepusauust cTuposna.

Crioco05b1 IOJIYYCHHUA U IPUMEHCHUEC apOMATUUYCCKUX YTJIIEBOJOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCOO  YCTaHOBJIGHUS — HAJINYMA
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  MOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakiuus ropexus.
[Tonmyyenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOIb W TIIMUEPUH KaK IPEICTaBUTENIN IMPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

@®enon. Xumuueckue cBoiicTBa (eHosia (peakuuu € HaTpueM, T'HIAPOKCHIIOM

Hatpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJH)Z[GFI/IZII)I. XUMHYECKHE CBOMCTBA NpeaAC/IbHBIX AJIbACTUAOB: THAPUPOBAHUC,
KAueCTBCHHBIC PEaKIMU Ha KapOOHWIbHYIO Tpymmy (peakiusi «cepedpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (II). IlomyueHune mpenenbHBIX
aNbJIETHJIOB: OKHCIIEHWE CHOUPTOB, THUApATalUs aleTWieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHoct pC€aKkun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETUI0B. Bpicliue mpeneibHble U

HeTpee/IbHbIe KapOOHOBBIE KHCIIOTHI

Cnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHne ClIOXHBIX 3PUPOB B
MUIIEBOW M TNapQroMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIIOKHbIE 3(UpbI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBOWCTBA >KHPOB:
THJIpUPOBAaHUE, OKHUCIEHUE. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTY4YE€HHs COJe BBICHIMX KapOOHOBBIX KHCIOT. Mblna Kak

COJIN BBICIIHNX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIUIFOKO3BI: pPEAaKIMM C Y4YacCTHEM CHOUPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCIIOe OposkeHue. [IprMeHeHHe TIIOKOo3bI, €€
3HAQ4YCHUE B JKU3HEACATEIBHOCTH OpraHusma. Jucaxapuasl: caxapo3a, MajabTo3a.
BoccranaBnuBaomye M HEBOCCTaHABIMBAIOIIKME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmail, riMkoreH. CTpoeHHE MaKpOMOJEKYJI
Kpaxmajla, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla H
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMaja: TIHMAPOJU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢pupoB LemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIN 1IENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJOM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak MPEACTaBUTENIb apOMATHUYECKHX aMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHME C KHUCIOTaMH, OpOMHOI
BOJOM, okwucieHue. I[lodyyeHne aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AaMHUHOKHCIIOTBHI, OOpasymomue Oenku. XUMHUYEeCKHue
CBOMCTBa OEJIKOB: TUAPOJIN3, JEHATYpalUsl, KaueCTBEHHbIC (LIBETHBIC) PEaKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IOJIMMEPOB OT
cTpoeHus: MouieKyld. OCHOBHBIE CIIOCOOBI TOTYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMepU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnueckux CoeMHEHUH. Penenne skcnepuMeHTaTbHBIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCHICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNUYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmuss B ToOBceIHEBHOM xu3HU. [IpaBuna Oe3omacHON pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBaAMU, CPEACTBAMU OBITOBOM XMMUU

4.2

43

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKa: MPUPOIHBIA U MOMYTHBIA HedTAHOM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U €€ mepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPO/IOB)

XuMUA W JKOJOTUsl. XUMHUYECKOE 3arpA3HEHHE OKPYKAIoLIEeW Cpellbl U €ro
nocnencteus. Oxpana ruapocdepsl, MOUYBbI, arMocdepsl, HIopsl U GayHBl OT
XUMHYECKOro 3arpsisHeHus. [Ipobrmema OTXOJOB M MOOOYHBIX MPOJIYKTOB.

AJ'ILTepHaTI/IBHBIC HUCTOYHHUKU SHECPTUU

O6IJ_II/IC MNPpEACTABJICHUA O MPOMBIINIICHHBIX criocobax MOJIYYCHHUA XHUMUYCCKHX




BelecTB (Ha TpUMEpe MPOU3BOJICTBA aMMHaKa, CEPHOW KUCIOThI). UEpHas u
uBerHas  metayuryprusi.  CTEKJI0 WM CWIMKaTHas  IPOMBIIUICHHOCTb.

[IpombinenHast ~ opranudeckass  xumus. Cplpb€  ans  OpraHu4ecKkon

MIPOMBIIIJICHHOCTH
5 Tunsl pacy€THbIX 32124
51 Pacuérbl Mmacchl BemiecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
. BEIIECTBA, MAaCCe WM 00BEMY OHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB
52 Pacuérsl TemnoBoro 3¢ dexra peakuuu
5.3 Pacuérpsl 00bEMHBIX OTHOIICHUH Ta30B MPH XUMHYECKHX PEAKLIUAX
5.4 Pacuérer macchl (00bEMa, KOMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, SCITH
' OJTHO M3 BEIIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérer maccoBoii unm 00bEMHOM JOJIM BBIXOJIA MIPOIYKTA PEAKIIUU OT
' TEOPETUUYECKH BO3MOYKHOTO
Pacuérsl macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTa PEAKIIUH, €CITH OJTHO
5.6 W3 BEILECTB JaHO B BUJIE PACTBOPA C OMPENEIEHHON MAaCCOBOM JA0JIEH
pacTBOPEHHOIO BELIECTBA
57 Pacu€rhl ¢ ncnonb30BaHUEM MOHITHH «MaccoBas 0TS, «MOJISIpHAs
. KOHIIEHTPALIUS», «PACTBOPUMOCTD
Haxoxzaenne MonekymnsipHoi popMyIbl OpraHM4eCKOro BEIecTBa 1o ero
5.8 TJIOTHOCTU U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €r0 COCTaB, UITU 10

MIPOYKTaM CTOPaHHUS




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

» Xumus; yrinyonennoe ooyuenue, 10 knace/ Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe odmiecTBo «M3aaTenbCcTBO
«IIpocBemenue»

» Xumus; yriaybnenHoe ooyuenue, 11 kmacce/ Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A., u ap.; mox peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnyeHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiecTBo «M3aaTenbcTBO

«IIpocBemenue»
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