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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOI o0OpazoBaTenbHOI MIPOTPaMMBI CpeIHero o011ero
oopazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanny, peaqu3yOIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpaMMBbl, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
deneparuu Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypoOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanusi ywamuxcs 10-11 xkmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npoduibHOrO 00y4YeHMs, MPU3BAHO OOecneunuTh 00Ie00pa30BaTEIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBHUSAM XU3HU B COLIUYME, a TaKkKe IS
MPOJOIKEHUS OO0yUeHHS B OpraHuU3alugax MpodecCUOHATBHOrO 00pa3oBaHUSs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpaMme 1o XMMHHM Ha3Ha4€HUE MpeaMeTa «XHUMHS» IMOIy4daeT
NOAPOOHYI0  WHTEPHPETALUI0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIMMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH II€JeH, coaep KaHus,
pe3yabTaToB OOy4YeHUss M TpeOOBaHUN K YpPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBINOJHAEMbIE MPOTPAMMON IO
XUMUHN QYHKIUU:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alusi KOTOpoHh oOecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O UENAX, COACpKaHWHU, OOIIell cTpaTeruu
oOy4eHUsl, BOCITUTAHUS U PA3BUTHUSI OOYyUaIOIIUXCS CPEACTBAMU ITPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
OmpeNieJICHHe: TPHUHIUMIIOB CTPYKTYPUPOBAHUS U TOCJIEAOBATEIBLHOCTH
W3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPUCTHK; MOAXO0M0B K (DOPMUPOBAHHIO COMEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTeIbHBIX ITOCTIKCHHM OOydYaroImuxcs B
paMKax WTOTOBOM arrecTtaniud B (OpME €IMHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yUYEHUST XUMUU:



e YCTAaHaBIMBAET WHBApPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpesneseHue 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 3aJa4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUS, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MpOTrpamMMBbl CpEeIHEro o01ero o0pa3oBaHUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), a TakXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  OO0ydYarolmerocs IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOrpamMMe MO XUMHH HpPETyCMOTpEHA
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 BapHAaTHBHON COCTABIIAIOIIEH,
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
niddepeHIMpOBaHHOTO OOYyYEeHHUS Ha YpPOBHE CpeIHero ooOiiero oOpa3oBaHUs
XUMHSLT Ha YpOBHE YINIyOJNEHHOTO U3yYEHHs HamlpaBleH Ha pealu3aluio
IMPEEMCTBEHHOCTH C  MOCJHEAYIOIIUM  3TalloM  MOJYYEHUS  XUMHYECKOro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUMIUIMH B By3aX M OPraHU3aLUAX CPEIHEro Mpo(ecCHOHATbHOTO
oOpa3zoBanus. B 93Toll CBs3M M3yueHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPENeAEHHBIN MPoduih
oOy4eHMsI, B TOM YKCJIE C IEPCIIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax mpodeccruonanbHoro oopasoanusi. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOl 00pa30BaTEIBPHOM IPOTPaMMBI  CpeAaHEro oOmero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI pallMOHATU3alUK y4eOHOro Tpyaa H
00OOMMIEHHBIX  CIIOCOOOB  JEATEIBLHOCTH, WMCIOINX  MEKIUCIUTINHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJAEpP>KaHUS ITUX KypcOB B NPOrpaMMme MO XUMHUU 32 OCHOBY
npuHATel noJiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETa.

OcHoBy coaepxkanusi KypcoB «Opranmdeckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTHh CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3yYEHHs MpeaMeTa obOecrnedeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUMPEHHUS U YIIIyOJeHUs
IIPEICTABICHUN O CTPOCHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOYKH 3PEHHSI XUMHUYECKOU KUHETUKU
U TepMoauHamMuKku. W3ydeHnume mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTeTUUECKUX M3MEHEHUH Nnpu €€ o0pa3oBaHUM U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yueHue
TUMOB  peakuuil  JomnojHseTcs  (HOpMUpOBaHMEM  TpPEACTaBICHUM 00
IEKTPOXUMHUYECKHX IPOLECCaxX M JIEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckod XMMHUU TPHU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenserca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOJIEHHOTO YPOBHS M3YUYEHHUS JUJIsl KJIACCOB ONPEAeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYypy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XUMMKO-(QU3NYECKOro Mpoduiist 00bIIoe
3HaueHHUe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YEeHUU TMpeMeTa B JaHHOM Ccllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsIpHaAss Teopusi (MOJEKYJsipHas Teopusi B (PU3MKE), 3aKOHBI COXpaHEHUs



MAacCbl U JHEPruHU, 3aKOHbl TEPMOJMHAMHKH, 3JIEKTPOJIM3a, IMPEICTABICHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B coAEepKaHWM TMpEIAMETa ISl KJIAacCOB XHMHUKO-
Ounonornyeckoro npoduist OONbIIUNA yAENIbHBIA BeC OyleT MMETh OpraHuyeckKas
xumusi. B 3TOM chmydae TmpeAoCTaBiseTCS  BO3MOXKHOCTh g Ooliee
OOCTOSITEIPHOTO ~ PACCMOTPEHHMSI XMMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K TMpPUMEPYy, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIUABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCJIOTHl U Apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX NpPEACTaBUTEIIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIy>)KaT OCHOBOM I HW3y4YCHHS
CYITHOCTH TPOIecCOB (POTOCUHTE3A, TBIXaHMUSI, TUIIEBAPEHUS.

B muranme ¢GopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PCHHS, OCBOCHHSI
OOIIIEHAyYHBIX METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO TPUMEHEHUS HAyUHbIX
3HAaHUM HM3y4eHHE NpeaMera «XHUMHUsH Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TIpeAMETAaMU, BXOJSAIIMMH B COCTaB
npeaMeTHbix obnacteld «EcTecTBeHHO-HAaydHbIE MOpeaMeThD», «MaTeMmatnka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPA».

[Ipn u3ydyenun yuyeOHOro mnpeaMera «XuMUs» Ha YIIyOJIEHHOM YPOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero ooliiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7a4yeii MEPBOCTENEHHON 3HAYUMOCTH SBISETCS (DOPMUPOBAHKE OCHOB
HAyKM XUMHUHU Kak OOJIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JESTEIbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. Pemienue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHS TMIpeAMeTa TMperoiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoOBaHUE TMPEJICTABICHUN: O MaTEepUaIbLHOM E€IUHCTBE MU,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBICHUM MPUPO/IBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK H €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  PEHICHHH  MPOOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHUH HOBBIX MAaT€pHUaIOB, HOBbIX UICTOYHUKOB HEPTHUH, B
o0ecTeYeHUN PAIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE JKOJIOTUUYECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpeie;

e OCBOCHHME CHUCTEMbl 3HAHHWH, JIEKAINMX B OCHOBE XUMHYECKOHU
COCTaBJISIONICH €CTeCTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pPAa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJIMOJICKYJISIPHOM, O  TEPMOJMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX 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
(GyHKUMNA LENOCTHOM CHCTEMBI CPEJHEro oOHIero oO0pa3oBaHUs MPU HU3YyYEHUU
npeaMera  «XuUMUS» Ha  YIUIYOJEHHOM ypOBHE OCOOYI0 — aKTyaJbHOCTb
IpUOOPETAIOT TaKUe LIENU U 331a4H, KakK:

BOCIHUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMPOLECcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
NPUKIAAHBIX HMCCIEIOBAHUNA B XUMHUU, (POPMUpOBaAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHUIO M TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIILHBIX MHTEPECOB, HHTEJUIEKTYAIbHBIX U TBOPUYECKUX
crocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHUS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPA30BaHUIO KaK
YCJIOBHUIO yCHIENTHOM MPpo(dheCCHOHATBHON U OOLIECTBEHHOM JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBbI0 U TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HHU;

dbopMHEpoOBaHWEe yYMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUSA,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN JIEeSITESIbHOCTH.

OO01iee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHHUS XUMHUH Ha yriayOJICHHOM
YpOBHE CpeaHero obimiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYCHWE OPraHUYECKOW XUMHUH, NPEACTABICHUE 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. [loHsTHe O cBOOOAHOM panukaie, HykiIeopuiae 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. ['oMomornueckuii ps ankaHoB, o01Ias 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, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0as ¢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 (opmyia, HOMEHKIATypa.
DNEKTPOHHOE U  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKEHOB, Sp -
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEILEHUS B O-IOJOKECHHE
P JIBOMHOM CBSI3U, NOJMMEpU3alMu M okucieHud. [IpaBuino MapKOBHMKOBA.
KauecTBeHHbIE peakMy Ha BOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHBIE, U30JIMPOBAHHBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWCTB
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 AJIKMHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECAWHEHHUs, JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIMi Ha TPOUHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psij apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLMU 3aMEIICHHs B O€H30JIbHOM KOJIbLIE U
YTIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpUMEpE aJIKUIbHBIX PpPaTUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposia. CriocoObl NOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

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



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

['eHeTHyecKkas CBSI3b MEXKY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa wEnound. B3auMoaencTBUE MUTraJIOTCHAIIKAHOB C MAarHUE€M M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
n3ydeHue QU3NIECKUX CBOMCTB YTIIEBOJOPOIOB (PAaCTBOPUMOCTH), KAYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kajids, B3aWMOJICUCTBUE AallETUJICEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriepoga YW BOAOpPOAAa B OPraHUYECKUX BEIIECTBAX, IOJIYYECHHE OHTUJIEHA W
W3YYEHHUE €ro CBOMCTB, O3HaKomiieHHE ¢ KoyueKiusMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U FAJIOTE€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamnue opranndecKkue coelMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPTHl. CTpoeHUE MOJIEKYNl (Ha MpUMEpE
METaHOJIa W JTaHoda). ['oMonorudeckuit psan, obmas QopMmyna, U30MepHs,
HOMEHKJIaTypa u  kinaccudukamus. Dusumdyeckue CBOWCTBA  MpPENETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOJHBIE CBSI3M MEXAY MOJIEKYJIaMH CIHAPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICHCTBME C  OpPraHUYECKMMHU W  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHast peakiysi Ha OJJTHOATOMHBIE CIIUPTHI. J[€MCTBHE 3TaHOIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMy4YeHUs W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMENICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHUCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TNPUMEHEHUE
MHOTOQTOMHBIX CITHPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYNIBI H
O0eH3oapHOrO sypa. duszndeckue coiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHus: U npuMeHeHue gperomna. @eHonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. ~ XUMHUYECKHME CBOMCTBAa  QJIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenns. OKHUCIIEHUE albAeTuI0B, KAYECTBEHHbIE PEAKIIMHM Ha aJIbJIECTUIbI.
Crioco0b!I oJTyueHus: U IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE IIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOcTBa
OJTHOOCHOBHBIX MpPEAEIIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIJIOT: CTEapuUHOBAas, MaJIbMUTHHOBAs, OJIEMHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl MOMyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe W XMUMHUYECKHE CBOWMCTBA: THUAPOJIW3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. CTpoenue, puU3ndeckue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIH3 B
KHUCIION U 1ieoyHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmas xapaktepuctuka yriaeBoaoB. Kinaccudukarus yrieBoaoB (MOHO-, -
U rnonucaxapuipel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxOoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
Ipynn, CIOUPTOBOE M MOJIOYHOKHCIOE OpokeHue. [IpuMeHeHue TIIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaKIIME M HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapusioB. Haxoxnenue B mpupoje u npuMmenenue. [lonucaxapuapl: kpaxmad,
IJIMKOTEH W 1eiumoio3a. CTpoeHre MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KaYECTBEHHAs pPEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOJyyeHUe 3PUpoB 1eutono3bl. [lonstue o0
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN HIEIK).



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

A3oTcoaep:kalye OpraHnyecKkre cCoeAuHeHM .

AMUHBI — OpraHUYecKue Mpou3BOJHbIe amMmmHuaka. Krnaccudukanus aMHHOB:
anu@paTUYecKue ¢ apoOMAaTHYECKHE; IEPBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHbBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKWIIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHwiIMHA. KadecTBeHHble peakuuyd Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHE anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE IPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3NYecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, O0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTH/IOB.

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

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JIEHATypalus OENKOB NMPU HArpeBaHWH, IIBETHHIC
peakniuu Ha O€NKH, pelIeHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTconepxalme OpraHUYECKUe COECTMHEHUSD) U «Pacno3HaBanue
OpPTraHUYECKUX COCTUHEHUIN.

BricokoMoJIeKy/JIAPHBIE COeIMHEHHS .

OCHOBHBIE MOHSTUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEIUHEHHI: MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD IMOJMMEPU3ALINN, CPEIHAS MOJIEKYJISIpHAs



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

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

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

BonokHna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

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

OKCIEpUMEHTAJIbHBIE METOJbl H3Y4YEHHS] BEIIECTB M HX MPEBpALICHUN:
O3HAKOMJIEHUE C 0o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJieKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXICHHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIUW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJIYYEHHUsI, ONMpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOXHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOJIb30BaHWE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOIIOJCHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, JJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIusi,
Macca.

buomorus: kierka, opraHum3M, OJKOCHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTEepOTPO(PHBIA THUIT MUTAHUSA, OpOXKEHUE,



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

["eorpadust: mose3Hple HCKOMAEMbIe, TOILTUBO.

TexHomorus: mNUIIEBBIE TPOIYKTHI, OCHOBBI PAlIOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukaims XuMruieckux 3J€MEHTOB (S-, p-,
d-, f-snmementsi). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM  OpOUTAJISIM.
DNeKTpOHHbIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUUECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XAMHUYECKUX  OJJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYeCcKasi CBsI3b. BHUIBI XMMHYECKOM CBSI3U: KOBAJICHTHAsl, WOHHAa“,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBs3U. [1oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BopoponHas CBs3b.
MexMoneKyIIsIpHbIe B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTAHIbl. 3HAUYCHHE KOMIUIEKCHBIX COCIMHEHUM.
[ToHsATHE O KOOPAMHAILIMOHHON XMMUH.

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

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacCTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
Ha3BaHUS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHudecKou
XUMHH. 3aKOH COXPaHEHMS MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAILICHUSA
DHEPIuM MPU XUMHUYECKHX peakiusix. TeraoBeie 23 HEKThl XUMUYECKUX PEaKI[Uii.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOoCTh XUMUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMoreHHbIE U reTepOreHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

OO6paTuMble 1 HeoOpaTUMBIE peaKIMi. XUMHUEeCKoe paBHOBecre. KoHncraHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuaiusi. CuwibHbIE W CIa0ble DJIEKTPOJIMUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST U BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
pa3ioKEeHHE TEPOKCHIA BOJOpPOJA B MPUCYTCTBUM KaTalIM3aTopa, MOJAEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieNieHNe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xuMmusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢uzndeckue M XHMHYECKHE CBOMCTBA: PEAKIUU C
MeTaJJIaMd M HEMeTaUlaMU, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['Mapumabl.
TonMBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoie, CIOCOOBI MOJydeHUs, (GU3UUYECKHUE U
XAMUYECKUE CBOMCTBA. | aloreHoBoAOpOibl. BaxxkHeumme KUCI0pOACOaepKaIIe
COCIMHEHUS TajoreHoB. JlabopaTopHble W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3znyeckne U XMMHUYECKUE CBOMCTBA M NMPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YECHHS, (PU3NUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
cepbl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHOU KucoTel. [Ipumenenne cepbl U €€ COeIUHEHNN.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCUIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTa
Y €r0 COeIMHEHHUI. A30THBIE YTOOpEHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuast docdopa, dochopnHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoXAeHUWE B NOpuUpojae. AJUIOTPOIHBIE  MOIU(DUKALUH.
duznyeckue W XHMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BaAHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yraepona(IV), yronbnas kuciora u e€
COJM. AKTHBUPOBaHHBIA yroiib, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHne MpPOCTHIX BEHIECTB, 0OPAa30BAaHHBIX YIIEPOJIOM, U €ro
COCINHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (PU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeHeHne kpeMHus 1 ero coeAuHeHuil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne MeTtamwioB B [leproanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTaioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CruiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM PpsAll  HampsbkeHuil  metamwioB.  OOmme  crnocoObl
MTOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIHUS, MUPOMETAILTYPIHS,
anektpoMeraiutyprus. [lonarue o koppo3un MeramuioB. CrnocoObl 3allIUTHI OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuomnueckoit cCUCTEMBI
XUMUYECKUX deMeHToB. Hatpuit u kanuili: mnomydeHue, ¢(U3MUYECKHE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metaioB IIA-rpynmer Ilepuogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (U3NYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HX COCIUHEHMI.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



ATIOMUHWI: TTOTydeHue, (PU3nIecKre U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOICTBa OKcHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB 1o00ouHbIX mnoArpynn (b-rpymnm)
[leproanyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

du3nyecKue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUibl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTENIbHBIE CBOMCTBA. [loyueHne u npuMeHeHne xpoma.

du3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamusi, €ro OKUCIUTENbHbIE CBOMCTBA.

du3nyeckrue U XMMUYECKHE CBOMICTBA JKeJe3a M €ro coelnHeHuid. OKCHpbI,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xeme3a
Y €r0 CIUIaBOB.

Du3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHUI.

[Muuk: momydyeHue, (U3MUYECKUE W XHUMUYECKHE CBOHCTBA. AMQpOTEpHbIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI TMHKA. [[puMenenune
LIMHKA U €T0 COEUHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢ocdopa, kene3a, MarHus B
KHCJIOPOJE, M3Y4YEHUE KOJUIEKUMH «MeTalulbl M CIUIaBbD), B3aWMOJICHCTBUE
HIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOH (BO3MOXHO HMCIOJB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU LHMHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUS»,
«Mertasibl TIaBHBIX TOArPYIID», «MeTamibl TOOOYHBIX MOATPYIIID.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonsTue
O Hay4YHbIX MeETOoAax I[IO3HAaHUSI M METOJIOJOTUA HAy4YHOTO HCCIIEIOBAHUSI.
HayuHble puHUIKIBI OpraHu3alui XUMHYECKOTO MTPOU3BOACTBA. [IpoMbllIeHHbIE
CHOCOOBI MOMYYEHUsI BAKHEUIIUX BEIIECTB (HA MpUMEpE MPOU3BOJICTBA aMMHAKa,
CEepHON KHUCIOTHI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOJIYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Poinb xumuu B 06ecriedeHIH SHEPreTHIeCKOi Oe301MacHOCTH.

XuMHsiT H 340pOBbE uenoBeKa. JlekapcTBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



X¥UMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC J00aBKU. Poib XumMum B
o0ecrieuyeHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHsie cpeactBa. beitoBas xumwus. [IpaBuna
0€30IacHOr0 HCIIOJIb30BaHUS MPENapaTtoB OBITOBOM XWMHU B ITOBCEIHEBHOM
JKU3HU.

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

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKkre 1 MUHEpaIbHbIC YI00pPEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, Kpacku, CTEKJIO, KepaMmuKa.
Marepuansl aJ1s 21eKTpOoHUKH. HaHOTeXHOIOT M.

Pacuérnrbie 3ana4n.

Pacuéter: Macchl BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIMHM, €CIH OJHO U3
BEILIECTB HMMEET NIpUMecH, Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPAa C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B pPacTBOpPE, JOJM BBIXOJIAa MPOJIYKTa PEAKIUM OT
TEOPETUUECKH BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M TMpU  H3yYeHHM oOOlmed u
HEOpraHudeckol XuMuU B 11 Kiacce oCyllIeCTBIAETCS Ye€pe3 MCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeMeTax €CTeCTBEHHO-HAYYHOTO IMKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KJaccu(uKalius, nepuoguIHOCTh, HAOJIO/ICHHE,
HM3MEpEHHE, SKCIIEPUMEHT, MO/I€J1b, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHUE BEIIECTBa, WACAIbHBIN Ta3,
dbuznYecKkre BeTUYUHBI, €IMHUIBI U3MEPEHHUS, CKOPOCTh, DHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onochepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB M MOTOK YPHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHBIE TTOPOJIbI, MOJIE3HBIE UCKOMAeMbIE, TOIIIUBO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTyPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



nperaaparoB, IMMPOU3BOACTBO KOHCTPYKHOHMOHHBIX  MATCPHATIOB, J3JICKTPOHHAA
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
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUThH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTaThl OCBOEHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMHPOBAHHOCTH OIbITA TO3HABATEIHLHON M MPAKTUYECKOU JEATEILHOCTH
0Oy4YaronIMxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JEATETHHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTH
oOy4Jarommxcs B MPOLEcCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUSI 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS. O COLMAIBHBIX HOpPMax M MOpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€YECCTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHUS XMMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJibTaT
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeCca M MO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHHU M MOCIEIYIOIIEM
aHanu3e WH(POpPMAIMU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMHUYCCKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
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:

MOHUMAaHUsI IIEHHOCTEH 3/I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

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

MOHMMAHUS LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUs
AJIKOT'0JIsI, HAPKOTUKOB, KypeHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

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

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGeccuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHIYaJbHOW TPACKTOPUHU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TPUPOJIEC KaK HCTOYHUKY
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 BONPOCOB PAIMOHAIBHOTO NPUPOOTOJIb30BAHHUS;

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

HaJIMYusl Pa3BUTOrO 3KOJIOTHYECKOT0 MBIIIICHUS, 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 NMO3HAHMS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpY’KalollleM MUpE Kak O €IMHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
MPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXXHOM poJd B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, B PEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/la U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKJIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIANIUX B HEM U3MEHEHUH, YMEHUS JieJaTh 000CHOBAHHBIE 3aKJIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCA JaHHBIX C IEJIbI0 MOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K TO3HAHUIO, UCCIIEI0OBATEIIbCKOMN AEATEIbHOCTH;

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

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS  OOydaIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpPaXKaroLIUe
IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOJI0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIe0BaHNE, HAOTIOACHHIE, U3MEPEHHE, SKCTIEPUMEHT U JPYyTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecCIreynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;
CHOCOOHOCTD oOyJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEpCAIbHBbIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOruvyecKmne JaeicTBUSI:

CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNU JACATEIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl ACATEIHBHOCTH C MOCTABJICHHBIMU 1LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU I KJIacCHU(PUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PacCMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICJIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylsia, YpaBHCHHE XUMHUYECKOU



peakuuy — MpPU PEUIEHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS JUIsl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAyYHOI'O TO3HAHUS BELIECTB M XUMHUYECKUX
pEeaKIHnii;

dbopMynTupoOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUITAHUPOBAHUS M IPOBEACHHS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO NPOTHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
0000IIEHHS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB MCCIIEA0BaHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npUOOpeTaTh OMNBIT YYEHUYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOUCKY METOJIOB pEUICHUS NPAKTUYECKUX 33Jay, NPUMEHEHUIO pa3JInYHBIX
METO/IOB ITO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOIYJISIpHAsl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE IOCOOus,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BHIOB U (OpM
IIPEICTABIICHHUS], KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEUUBOCTb;

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

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

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

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKOM uH(pOpManuen: MpPUMEHATh MEXIpeAMeTHble ((usnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a/1aBaTb BOIIPOCHI 110 CYHICCTBY O6CY}KI[36MOI‘/JI TEMBI B X0J€ JUajora U/ M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO WJIH COBMECTHO CO CBEPCTHUKAMH NP BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CyX/IeHHsI 1 OOMEHa MHEHHUSMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISITH CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTh, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUM mpu
BBIMIOJITHEHUM Y4e€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE€ pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOImero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(HUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHHS ¥ CIOCOOBI IEHCTBUN
110 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaAHUIO 3HAHUW, BUIBI ACSATEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAHUN B Pa3IMYHbIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUMuel. B
nporpaMme MO XHMHHM TPEIMETHBIE pPE3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHs»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEYEHUU yCTOWIUBOTO
pPa3BUTHUSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, IHEPTreTUUECKON 1



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obecrieueHnn paIMOHAIEHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
4eJloBeKa, a TakKe DOKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOINE TTOHATUS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U JIEKTPOHHAST
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpuAu3alusg AaTOMHBIX OpOuTaneil, HWOH, MoJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTh, CTETIEHb OKUCJICHHS, XUMHUUYECKas CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTICPOIHBIN CKENET, QyHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), HM30MEpUsl CTPYKTypHass M TPOCTpPaHCTBEHHas (reoMeTpuueckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHUCTIOPOJI- M a30TCOMEPIKAIINE OPTaHUYECKUE COCTUHEHHS, MOHOMEp, MOJHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIWHCHHS; TCOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpalleHUs] DSHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XMMHUHU, MHPOBO33PEHUYCCKHUE 3HAHUSA, JIC)KAIINE B OCHOBE
MMOHUMAHUS TPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHU3MaxX XHUMUYECKHX pEeaKIui, TEPMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIM U Me30MEpHBIN 3dekToi, opueHTanTsl 1 u Il pona);
dakToNOTUYECKNE CBEACHHS O CBOICTBAaX, COCTaBe, MOJyYeHHWH U OE30MacHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTraHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TTepepadboTKu HePTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBIABIISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHaABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONIUE TIOHSTHS TPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCINHEHMIA;

c(hOpMHUPOBAHHOCTH YMEHMUIA:

UCITIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY IS COCTABIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJICTHBIX) (DOPMYJT OPraHUYECKUX
BEIIICCTB;

COCTaBJISITh YPaBHEHUSI XMMHYECKUX PEAKIUi U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TMOCPEJICTBOM  COCTABJICHHS
JIEKTPOHHOTO OajlaHca JTUX pEeaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHCHHI;



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

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 MX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoaUTh TPUBHAIBHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEIIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, TIUIEPUH,
ATWICHIJIMKOIb, (eHOoN, (QopMaibIerujl, ameTaabJIeruj, aieToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHUS ONPENCTATh BHJI XWMHYECKOW CBS3U B
OpraHMYECKUX COCJIMHEHMUSX (KOBAJICHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMHUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENICH pPa3IHMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKCHOB, AJIKAJUEHOB,
JKUHOB, apOMATHYECKUX YIJIEBOJOPOJAOB, CHUPTOB, albJACTHIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY HUMH  ypaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHUYECKUX PEAKIU C MCIOJB30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOpPMHUPOBAHHOCTh yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX IpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U M-CBSI3H), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIM Ta3, yrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUsI — HAOJIOJCHUN, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

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



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIECJACTBEHHBIX CBA3EH — JJIS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIU;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTEpUAIBHOTO E€IWHCTBA MHpA,
MCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPO/LY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaACU€Thl MO XUMHUUYECKUM
dbopmyllaM U ypaBHEHUSIM XUMUYECKUX PEAKIHMN C MCIIOJIb30BaHUEM (PHU3UYCCKUX
BeIMUMH (Macca, 00OBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
dbopMysIBI BEMIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOopaHus, IUNIOTHOCTHU T'a3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BATh MOJYYECHHBIC 3HAHUS ISl IPUHSITUS TPAMOTHBIX pPEIICHUN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHE CBOMCTB OPTraHUYECKUX
BCIIIECTB, KAYECTBEHHBIE PpEAKIUU YTJIEBOJOPOJOB pPA3IMUYHBIX KIJACCOB W
KHCJIOPOACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
Oe3omacHoro oOpaleHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopmMynupoBaTh 1€JIb HUCCIEIOBaHUS, MPEJACTABISATh B pa3audyHor (opme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJIOTHYECKHU 11€71eCO00pPa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroueh
MPUPOJTHON CPEJIbl U IOCTUXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIIECHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBAaTh XUMHUUECKYI0 WH(pOpMaIuio, nepepadbarpiBath €€ M MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSDY OTPAXKAIOT:

c(OpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUATbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSIX WU TO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJIi B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUHM HOBBIX MaTe€pUaIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAI[MOHAIBHOIO MPUPOIOIOIb30BAHUS, B
bopMHpOBaHUHM MHUPOBO33PEHHUSI W OOIIEeH KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOIHOMN

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

M30TOIIbI, 3JIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTAU, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTh, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIIECHUS,
XUMUYECKasi CBA3b (KOBAJIECHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl PpEeaKkuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALIMS, CTENEeHb JUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUUYECKOM TUCCOLMALNM, NEPUOIUYECKUN
3akoH J[.11. Menneneesa, 3aKk0OH COXpaHEHUSI MACChl BELIECTB, 3AKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHUH, MHUPOBO33PEHUYECKHE 3HAHUS, JIEXKallue B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUMU BEIIECTBA HAa ATOMHOM, MOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PAaCTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATh XapaKTEPHBIC MPU3HAKU TOHITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OTMMCAaHWUU HEOPTaHWYECKHUX BEIIECTB U UX MpPEBpaIlCHUM;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB ¥  yPAaBHCHUM XHUMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

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

c(hOpMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3Y;

chOPMHPOBAHHOCT, ~ yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUCCKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUUECKHUE PEAKIIUU 10 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS HJIEMEHTOB, OOpAaTHMMOCTH, YYacTHUIO KaTajuzaTopa U
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUSI M KPUTEPHUU JJIsl KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUIECKOTO 3akoHa Jl.
W. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOITYI0, OOBICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucrembr .M.  MengeneeBa,  UCNOJB3Yys  TOHSTHS
«QHEPreTUYECKUE YPOBHU», «IHEPIE€TUUYECKHE IMOJYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanM», «OCHOBHOE€ U BO30YXKJIEHHOE SHEPreTUUYECKHUE COCTOSHUS aTOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpymnnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TI'E€HETUYECKON CBSI3UM MEXKJIY HEOPTAaHWYECKMMM BEIIECTBAMU C
ITOMOIIBIO YPABHEHHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINNM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIUH; PEeaKIMii MOHHOTO OOMEHa MyTEM COCTABJICHHUS WX TMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMH  THUAPOJIW3a;  PEaKUUu
KOMITJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX IHEPreTHUYECKUX XAPAKTEPUCTHUK, XAPAKTEP
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

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

c(hOPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHMK O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJIeIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HMCCIIEIOBAHUU BEIIECTB
U JUIsI OOBSICHEHUS XUMHUYECKHX SBJICHUH, HMMEIOIMINX MECTO B TMPUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00Jiee 0OCO3HAHHOTO MOHUMAHUS MaTePUATBHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHATUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALWs;
Macchl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OJHOTO W3 YyYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro s dexra
peaKIMy; 3HAYECHUS] BOJOPOJHOrO IMOKAa3aTesisli pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO M3 MCXOJIHBIX BEIIECTB JJaHO B BHUJE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIESCTBA WUIM JJAHO B M30BITKE
(MMeeT TpUMECH); JOJM BBIXOJA MPOJAYKTa pEaKInH;,; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUA  JIKCIEPUMEHT  (MpOBEACHUE  peakuuii HOHHOro  oOMeHa,
MOATBEPAKICHUE KaUECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, W3YyYCHUE BIIUSHHUSI
pa3IMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakIuu, peIlIeHHE
OKCTIIEPUMEHTANBHBIX 3ada4 1o Temam «Metauey u  «Hemeramis»y) ¢
COOJTIO/IEHNEM TIpaBUJI 6€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh IIedb HMCCJIENOBAaHUS, TMPEJACTABIATh B
paznu4HON (GopMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH HMX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUH: COOJIOIaTh MPABUJIA TIOJIH30BAHUS XUMUYECKOM
nocyoM M j1abopatopHbIM OO0OpyAOBaHMEM, OOpAIIeHHWs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUS! CBOETrO 3JI0POBbs, OKPYXKAIOLIECH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIISATH I€JCHANPABICHHBIA IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HayyHas
JaUTepaTypa, CpelcTBa MaccoBoil uHbopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 MH(OpMaInio, mepepadbaTriBaTh €€ W UCIOIh30BaATh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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KapOoHunbHbIE COeAMHEHUS: aTbICTHIBI 1

bu6mmoreka [IOK
3.2 keToHbl. KapO6oHoBbie KucinoTsl. CloKHbIE 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
Ctpoenue atoma. [lepuonnueckuii 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
KoanuyecTBO 4acoB
Ne Hara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE Pecypchbl
padoThI padoThI
[IpenmMer u 3HaueHNE
OPraHUYeCKON XUMHUH, BuG 10K
HOJIMOoTEKA
MIpeACTaBIICHHUE O 1 02.09.2024
pea https://m.edsoo.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX
COCIUHCHHI
DJIEKTPOHHOE CTPOCHUE aToMa
jiepoaa (OCHOBHOE B
}BI:)36p>Kz[éI({Hoe COCTOSTHHS) 1 04.09.2024 bubmaorexa LJOK
y ) R https://m.edsoo.ru/Oce6fd4c
Banentabie BO3MOXHOCTH
aToma yriepoja
XumMmudeckas CBSI3b B
OpPTraHUYECKUX COCTUHECHUSIX. Bu6 110K
HOIMOTeKa
Mexanu3Mbl 00pa3oBaHus 1 06.09.2024
. p https://m.eds00.ru/8d39f5c8
KOBaJIEHTHOM CBSI3HU, CIIOCOOLI
paspbiBa CBS3EH
Teopus crpoeHus Bu6 OK
. HOIMOTeKA
OpPraHUYECKUX COCTMHEHUM A. 1 09.09.2024 1
https://m.edso00.ru/9e595cb8
M. byrneposa
Buasl uzomepuu: cTpykTypHas,
MIPOCTPAHCTBEHHAS. bubmnoreka [IOK
PocTp 1 11.09.2024 1
OneKkTpoHHbIE 3P HEKTH B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPraHUYEeCKUX




COCIMHEHUN

IIpencrasnenue o
KJaccu(puKanuyu u

Bubmmoreka IIOK
6 CHCTEMAaTHUYECKasd 13.09.2024 HOIOT a
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPraHWYECKUX BEIECTB
Knaccudukanus peakuii B

7 ) Ii peak 16.09.2024 Bu6nuoreka [LIOK
OpPraHUYeCKON XUMUU https://m.edsoo.ru/ba5706aa
Cucremarusanusg U 00001IeHne

8 : 11 il 18.09.2024 bubmuoreka [JOK
3HAaHUU 110 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,

HOMEHKJIAaTypa U U30MEPHSL,

9 yp p 50.09.2024 bu6mmoreka [JOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT
dusnueckre 1 XUMUUECKHE

10 ! 53.09.2024 bubmuoreka [JOK
CBOMCTBA AJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenne ankaHOB B Eub 1OK

NOJINOTEKA
11 apupoze. CrnocoObI HOMy4YeHUs 26.09.2024
pHpoa yi https://m.edsoo.ru/259b0a5b
Y IPUMEHEHUE aIKaHOB
[{uxmoankaHbl: oOmas
dbopmysa, HOMEHKJIATypa 1
HU30MEPHsL, 0COOCHHOCTHU b K

12 P 30.09.2024 nomroreka [{O
CTPOEHUA U XUMHUYECKUX https://m.edso0.ru/156730d2
CBOICTB, CITOCOOBI TIONyYEHUS U
MIPUMEHEHUE

N Bbub6anorexa [IOK

13 Pemenue pacu€THbix 3a1a4 Ha 02.10.2024 1

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 04.10.2024
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouieKyJl. CTpyKTypHast ¥ LIUC-
TpaHC-U30MEPHUS AJTIKEHOB
duznueckre U XUMHUUIECKHE B LIOK
HOJIMOoTEKA
15 CBOMCTBa aJIkeHOB. [IpaBuiio 07.10.2024
p https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
CriocoOBI TOYYEHHS U
16 yu 09.10.7024 bub6nuorexa [IOK
IpUMEHEHUE AJIKEHOB https://m.edso00.1ru/665dc058
IIpaktnueckasa padora Ne 1 mo
17 TCII)VIG "TTon CHI:I)/IC STUJICHA U 11.09.2024 bubnmorexa LHOK
v . R https://m.edsoo.ru/0941eed8
M3yYEHHE €TI0 CBOWCTB
Pemenue pacu€THbIx 3a/1a4 Ha
omnpeeIcHue MOJCKYIIIPHON
18 pea yJAp 14.10.2024 bubnuorexa [JOK
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BelllecTBa
ATnKanueHbl: CONPsHKEHHBIC,
M30JINPOBAHHBIE, Bu6 1IOK
HOJHOTEKA
19 KYMYJIMPOBaHHBIE. 16.10.2024

OcoOeHHOCTH HIIEKTPOHHOTO
CTPOCHHS

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




XHUMHYECKHE CBOMCTBA
20 ) 18.102024  Pwomnorexa LOK
COIPSDKEHHBIX TUEHOB https://m.edsoo.ru/e561253d
Croco0B!I MOJIyUYeHUs U
)1 ya 21.10.2024 bubnmoreka [JOK
MIPUMEHEHHUE AJIKAIUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUUECKUH PsiJI,
obmas gpopmyia,
22 HOMGHK?;aI; ya 3JICKTPOHHOE U 23.10.2024 bubmorexa LIOK
ypa, p T https://m.edsoo.ru/68b6ccdc
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKY, (hU3MUecKre CBONCTBA
bubmuoreka [JOK
23 XHUMHYECKHE CBOMCTBA AJIKHHOB 25.10.2024
https://m.edsoo.ru/23493a93
24 KauecTBenHble peakiuu Ha bubmmorexa [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da
CrocoOs! ITOIYYEHUS 1
55 ya 06.11.2024 bub6nuorexa [IOK
NPUMEHEHNE AIIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacué€rsl 1o
26 aBHEHHUIO XUMHYECKOH 08.11.2024 bubmaorexa LJOK
P o https://m.edsoo.ru/5db8e526
peakuuu
Cucremarusanus 1 00001eHne
27 . & B 11.11.2024
3HAHUU 10 TEME
ApeHBI: TOMOJIOTHYECKUH P,
obmas popmyna,
HOMEHKJIATypa. DIEKTPOHHOE U
28 P p 13112024  PrOmMoTexa IOK
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOTYyoJIa,
ux (pu3uveckre CBONCTBA
XHUMHYECKHE CBOMCTBA apEHOB:
29 P 15112024  PrOmMoTeKa LOK

peaKIu 3aMeIeHuUs

https://m.edsoo.ru/a44alaed




XUMHYECKUE CBOMCTBA apEHOB:

bu6mmoreka [JOK
30 CaKIUU IIPUCOCAUHCHUS, 18.11.2024
peaxt P A https://m.edsoo.ru/a44alaed
OKHUCJICHHE TOMOJIOTOB OeH3071a
Oco0eHHOCTH XUMHYECKUX
31 5 13.11.2024  Prommorexa [OK
CBOKMCTB CTHUPOJIA https://m.edsoo.ru/d5018a54
Pemenne pacy€THbIX 3a1a4 HA
ONpeAeIeHUE MOJIEKYJIIPHOU
3 pea yisap 15.11.2024 bubmmoreka [JOK
(bopMyIbl OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BEILECTBA
Crioco0slI MoTy4eHus U
33 ye 18.11.2024 Pwomnorexa LOK
[IPUMEHEHUE apEHOB https://m.edsoo.ru/6f717d09
['eneTnueckas CBA3b MEXKAY
34 pa3IMYHBIMU KJIaCCaMU 20.11.2024
YTJIEBOJIOPOIOB
Pacuérsl o ypaBHEHUAM
XUMUYECKHUX PEaKLIUM.
35 peaxtl 22.11.2024
CucremaTu3aius u 00o0IIeHNne
3HAHUM MO TEME
IIpuponnsriii ra3. IlomytHeie
36 pupo yt 25.11.2024
HEe(TSHbIE ra3bl
KameHnHBIN yrojab 1 IpoOayKThI b K
37 T POAYK 27.11.2024 ~ POmmorexa llO
ero nepepadoTKu https://m.edsoo.ru/69b3398b
HedTb 1 ciocobs! € Eub 10K
noIMoTEeKa
38 nepepadoTku. [Ipumenenue 29.11.2024
pep P https://m.edsoo.ru/21f9de78
MPOJYKTOB NepepadboTku HehTH
I'eneTnyeckas CBsSI3b MEXKIY
39 pPa3IMYHBIMU KJIaccaMu 02.12.2024

YTJIEBOJIOPOJIOB




["ajoreHonpon3BOIHBIE
YIJIEBOJIOPOIOB: JIEKTPOHHOE

bu6mmoreka [JOK

40 04.12.2024
CTpOEHUE; peaKIUN 3aMEIICHN https://m.edsoo.ru/82b4d759
rajoreHa
Jle¥icTBue miemouei Ha
rajoreHnpOU3BOIHbIC.
41 B3anmoneiictBue 06.12.2024
IUTAJIOT€HAJIKAHOB C MAarHUEM U
[IUHKOM
Cucremarusanusa U 00001IeHne
. bubnuoreka [JOK
42 3HaHUU MO pa3zeny 09.12.2024
" " https://m.edsoo.ru/20e89122
YrieBo1opoasl
KonrponsHaas padora 1o teme b K
43 P p 11.12.9024 noanoreka L{O
"VYrneBonopoasr" https://m.eds00.ru/95¢9¢298
IIpenenbHbIe OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUUECKHH PSI,
obmias ¢hopMyiia, CTpOCHUE
44 MOJIEK ﬁ §3(3]Me I/Iﬂp 13.12.2024 Bronmotexa TOK
Y pHd, T https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
Kjaccupukanus, pusnueckue
CBOMCTBaA
XUMHUYECKHE CBOMCTBA BuG 1OK
NOJIMoTEKA
45 IPEACIBbHBIX OJTHOATOMHBIX 16.12.2024
pea a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOslI nosydeHus u - [OK
NOJIMoTEKA
46 IIPUMEHEHHUE OJTHOATOMHBIX 18.12.2024
p g https://m.edso0.ru/484100000000000
CIIUPTOB
ITpocTtrie 3upsr:
47 p up 20.12.20%4 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 23.12.2024
bu3HYecKre 1 XUMHUIECKHE https://m.edsoo.ru/ee4d84aa
CBOICTBa
CriocoObI mosTyueHust 1 Bt 10K
HOJIMOTEKA
49 MPUMEHEHHE MHOTOATOMHBIX 25.12.2024
p https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOI: CTPOEHUE MOJIEKYJIbI, Eub 10K
HOJIMOTEKA
50 W3UYECKUE CBOMCTBA. 27.12.2024
¢ https://m.edsoo.ru/2ce726f8
Tokcu4HOCTH PeHOIa
bubmuoreka [JOK
51 XuMudeckre cBoMcTBa peHoa 10.01.2025
¢ https://m.edsoo.ru/037ca5f9
Cr1ocoOFBI OJIYYCHHUS U
5 ya 13.01.2025 bub6nuorexa [IOK
npuMeHeHue GeHomna https://m.edsoo.ru/c77ddf4c
[TpakTnyeckas padora Ne 2.
Penienne skcriepuMeHTaIbHBIX
53 Y 15.01.9025 bubmuoreka [JOK
3ana4 no teme "CrnupTsl U https://m.edsoo.ru/fdOced09
¢deHnomnsr"
CucreMaru3anus 1 0000IIeHne b K
54 . t H 17.01.2025  Prommorexa 1O
3HAHUU 110 TEME https://m.edsoo.ru/1810cb9b
AnbJeruapl i KETOHBI:
3JIEKTPOHHOE CTPOCHHE
KapOOHMIIBHOM TPYIIIIEL; b K
55 p pyn 20.01.2025 nomroreka [{O

TOMOJIOTHUECKHUE PSIbI, 00IIast
dbopmyna, u3omMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa




Anbaeruapl U KETOHBI:

bu6mmoreka [JOK

56 H3UYECKHUE CBOMCTBA; PCAKIIUU 22.01.2025
P peaxtt https://m.edsoo.ru/c887425¢
MIPUCOCTUHECHUS
Peakuu oxuciaenus u Bu6 1OK
nOJIMoTEKA
57 Ka4eCTBEHHBIE PEAKIINU 24.01.2025
peaxt https://m.edsoo.ru/a393baa9
albIETHUI0B U KETOHOB
Croco0Bb! MOJIy4YEeHUS
58 yu 27.01.2075 bubmmorexa [IOK
aJIbJAETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpEEIbHbIE
KapOOHOBBIE KACIIOTHI, bub K
59 P 29.01.2025  Promoreka IO
OCOOEHHOCTH CTPOCHHUSI UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
W3omepus 1 HOMEHKIIAaTypa Eu6 [IOK
HOJINOTEKA
60 KapOOHOBBIX KUCJIOT, X 31.01.2025
p . https://m.edso00.ru/700cc87b
¢duznueckue cBoiicTBa
XHUMHUYECKHEe CBOMCTBA BuG 10K
HOJINOTEKA
61 MpeaenbHBIX OJHOOCHOBHBIX 03.02.2025
pea a https://m.edso00.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCco00OEHHOCTH CBOMCTB
MYpPaBbHUHOU KHCIOTHI. b K
62 yp 05.02.2075 nomoreka [{O
MHuoroo0pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0OEHHOCTH CBONCTB:
HEMpeAeNbHbIX U
apoMaTHYeCKUX KapOOHOBBIX, Eub OK
HOJINOTEKA
63 TUKapOOHOBBIX, 07.01.2025 1

THJIPOKCUKAPOOHOBBIX KHCIIOT.

[IpencraBuTeNn BBICIIMX
KapOOHOBBIX KUCIIOT

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




ITonsarue o IMPOU3BOJHBIX

bu6mmoreka [JOK

64 10.02.2025
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CniocoOslI noy4eHus u Eub 1OK
nOIMoTEeKA
65 MIpUMEHEHNE KapOOHOBBIX 12.02.2025
P P https://m.edsoo.ru/7c065c9d
KHUCJIOT
Crnoxwnble 3¢upsl:
TOMOJIOTMYCCKHI Psijl, 00IIas
66 psin, ooy 14.01.9075 bubmuoreka [JOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
dusnyeckue 1 XUMHIECKUE
67 8 17.02.2025  Puomorexa LOK
CBOICTBa A(hUPOB https://m.edsoo.ru/ad6b94b2
Penrenune pacu€tHbIx 3aaa4: 1Mo
YPaBHEHUIO XUMUYECKOU
68 peakuuu, Ha OIpeesIeHre 19.01.2025
MOJIEKYJISIPHOM (OpMYJIBI
OpPTraHUYECKOTO BEIECTBA
[TpakTnyeckas padora Ne 3.
Pemenne skcnepruMeHTAIBHBIX
69 "P 21.02.2025 bubmnoreka [JOK
3a1a4 o Teme "KapOoHoBbie https://m.edsoo.ru/486671fb
KUcI0Thl. CrioxHbIE 3PUpHI"
Kupst: ctpoenue, pusndeckue
. bubnmoreka [JOK
70 1 XUMHUYECKHE CBOUCTBA 26.02.2025
https://m.edsoo.ru/al9¢5b98
(rumposnus)
Oco0eHHOCTH CBOWCTB JKUPOB,
CoJIepXkalnuX OCTaTKU b K
71 Aepratt 28.02.2025  Drommorexa llO
HENPEACIbHBIX JKHPHBIX https://m.edsoo.ru/b0331922
KHUCIIOT. JKupbl B Ipupoje
bubnuorexa [JOK
72 MbLa Kak cOIu BBICIIUX 03.03.2025 1

https://m.edso0o0.ru/3¢c566565




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

bu6mmoreka [JOK

73 05.03.2025
KUCJIIOPOACOAEPIKALLIAX https://m.eds00.ru/56790c96
OpTraHUYECKUX BEIIECTB
PacuéTel o ypaBHEHUIM
74 yp y 07.03.2025
XUMHYECKUX peaKIui
Cucremarusanusg U 00001IeHne
75 : 11 il 12.03.2024 bubmuoreka [JOK
3HAaHUU 110 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepuCcTHKa
JIEBOJIOB U KiIaccuUKaIUs
76 YHICBOA Puican 14.03.2025  Pwomorexa LOK
yTJIeBOJOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MoJIMCaxapuabl)
Monocaxapunsl: pusnueckue
77 CBOMCTBA If Haxof €HHE B 17.03.2025 Bubmaorexa LJOK
A R https://m.edsoo.ru/b4bdda2d
npuponae
IIpuMeHeHue TIII0KO3bI, €€ Bu6 OK
HOJINOTEKA
78 3HaUYEeHHE B 19.03.2025 1
https://m.edsoo.ru/5e61122d
JKU3HEACITEIIbHOCTH OpraHu3ma
Hucaxapunpl: caxaposa,
MaJIbTO3a U JIaKTO03a. b K
79 21.03.9025 nomroreka [{O
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE JUcCaXapuioB
IMonucaxapunel: CTpOCHHUE
30 pua p 31.03.2095 bubmuoreka [JOK

MaKpOMOJIEKYJ, pU3NYECKUE U

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




XUMHUYECKHE CBOMICTBA,
IIPUMEHEHHUE

ITonsitre 00 HNCKYCCTBCHHBIX

bubmuoreka [JOK

81 02.04.2025
BOJIOKHAX https://m.eds00.ru/6216e766
Pewenne pacdeTHsIX 3a1a4 Ha
onpeneacHue T0JIM BEIX0Aa
32 pen i )i 04.04.2075 bubmuoreka [JOK
[IPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOYKHOTO
Cucremarusanusg U 00001IeHne
83 y 1 - 07.04.2024  DOmoTeKa [IOK
3HAHWUH I10 pa3geny https://m.edso0.ru/08d4364c
KoHTposbHas pabora 1o Teme BuG 10K
nOJIoTEKA
84 "Kucnopoaconepxarmue 09.04.2025
POACOAEpHAtll " https://m.edsoo.ru/42c6678¢e
OpraHUYECKUE COCAMHEHUS
AMUHBL: K1accudukarms,
CTpOCHUE MOJIEKYII, 001Ias
85 (b(f) MyJa I/I30MeyI/I$I 11.04.2024 bubmorera [TOK
pMYyIa, pHd, . https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYEeCKue
CBOMCTBA
XHUMHUYECKHEe CBOMCTBA
36 14.04.2024 bu6mmoreka [IOK
ann(paTUIeCKuX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOCHNE aHUIINHA, Eub 10K
NOJIMoTEKA
87 0COOEHHOCTH XUMHYECKUX 16.04.2025
o https://m.edsoo.ru/39cd21f1
CBOWCTB aHWJINHA
CrniocoOblI nosydeHus u Bt 10K
HOJINOTEKA
88 IpUMEHEHNE aTu(paTHUIECKUX 18.04.2025
p ¢ https://m.edsoo.ru/eal38763
aMHUHOB
AMUHOKHCIIOTEI: HOMEHKIJIATypa
39 yp 21.04.9025 bubnmoreka [JOK

U U30Mepus, GU3NIECcKue

https://m.edsoo.ru/d1773e80




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

bu6mmoreka [JOK
90 OHMOJIOTUYECKOE 3HAUYECHUE 23.04.2025
https://m.edsoo.ru/77df705a
aMuUHOKUCIOT. CHHTE3 U
TUAPOIIU3 TIETITUIOB
benku xak nmpupoaHbie b K
91 pupon 55 04.2025 nomoteka [{O
MOJIUMEPBI; CTPYKTYPBI OEIIKOB https://m.eds00.ru/429¢9899
bubmuoreka [JOK
92 XHUMHUYECKHE CBOUCTBA OEIIKOB 28.04.2025
https://m.edsoo.ru/6237306d
A3zoTcoaepikaiue
reTePOIUKINYECKUE BuG 1OK
NOJINOTEKA
93 coeqnuennsa. HykiienHoBbIe 30.04.2025
a YK https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouonoruveckas poib
[IpakTuueckas padbora Ne 4.
Pemienne skcnepuMeHTaIbHBIX BuG 1OK
NOJINOTEKA
94 337124 10 TEME 05.05.2025
" & https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYecKHue coequHeHus"
[TpakTuueckast pabora Ne 5.
Pemenune skcriepuMeHTaIbHBIX
95 p 07.05.2025  Promiorera LIOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/bde3fdf6
OpPTraHUYECKUX COCTUHEHUI"
KonTponbhas pabota no teme Bu6 LOK
NOJIMoTEKA
96 "A3oTcomepikaiine 12.05.2025
Aepralt " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
97 OCHOBHBIE TOHATHS XUMUHU but6mmoreka [JOK




BBICOKOMOJICKYJISIPHBIX
COEIMHEHUN U METOIBI UX
CHUHTE3a —IIOJIMMEpU3alus U

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

MOJIMKOHICHCAITUS
[Inactmaccel. YTunuzauus u

08 i 1 14.05.2025  Pwomorexa LOK
nepepadoTKa MIacTuKa https://m.edsoo.ru/82242e0f
DnacToMepbl: HaTypaJlbHbIN Eut6 OK

99 CUHTETUYECKHUE KayUyKHU. 1 16.05.2025 nomorexa Il

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

100 Yy 1 19.05.9075 bubmmoreka [JOK
cunretnyeckue. [lonumepst https://m.edso00.ru/5963a601
CIELMAJIbHOTO Ha3HAYEHUS
[IpakTuueckas padbora Ne 6.

Pemenne skcnepumenTain

101 MepUMEHTATBHBIX | 21.05.2075 bubnnorexa [JOK
3a7a4 o teMe "Pacrio3naBanne https://m.edsoo.ru/3acbd77a
IJ1acTMacc ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3 AL
M3y4EHHOTO MaTepHasa 1o TeMe
102 0 P 1 23.05.2025  Pommorexa TIOK
BricokoMounekyIsipHbIe https://m.edsoo.ru/6a22ble8
coenuuenus"”
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'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
DNEeKTpOHHbIE KOH(PUTYpallu aTOMOB
5 3neMeII{)TOB B OCHOl:II)-IOI\?[]I:/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 IJIEMEHTOB 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 aTOMOB. 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
HEOPraHWYeCKUX 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
AmdoTepHbIe CBOWCTBA OKCHIA U

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

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

82 SKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubmmorexa [JOK
" P " https://m.edsoo.ru/27a4af43

Mertaibl TJ1aBHBIX TOATPYIII

OO6m1ast XxapakTeprucTUKa METAIIJIOB

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

84 XpoMa U ero COeINHEHNI, UX bubnnorexa [IOK

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

IIPUMEHEHHE

85 Baxwnerinme coelMHEHUs Maprasiia. bubmmoreka [JOK




[Tepmanranat xkanus, ero
OKHCJIMTENbHBIE CBOMCTBA

dusnueckre U XUMUYECKHUE CBOMCTBA

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

86 JKeJe3a u ero coequuenuii. Ilomyuenue buGnuorexa [IOK
-y hitps://m.edsoo.ru/1b7f8741
Y 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 OMHNOOK 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
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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