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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpEIHETO oO0Iero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOI oOpasoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyIapCTBEHHOM
obpazoBatenpHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanusi ywamuxcs 10-11  xkmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AU (EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IIEe00pa30BATENBbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy UX K OBICTPO MEHSIOIMIUMCS YCJIOBHSM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJIKEHU OO0yUEHHS B OpraHu3aluiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpaMme 1o XMMHM Ha3Ha4€HUE MOpeaMeTa «XHUMHS» IOIy4daeT
NOAPOOHYI0  WHTEPHPETAlMI0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIMMU
nosioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH, colepkKaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJISIFOTCSL CIEAYIOLIWE, BBIMOJHIEMbIE MPOTrpaMMOMN IO
XUMUH, QYHKIINH:

e HH(POPMAIIMOHHO-METOJUYECKAs, peaau3alusi KOTOpoW obecrneynBaeT
NOJIy4YeHUE NPEACTaBICHUS O LEeNAX, COAEpX aHuW, OOILIed cTpaTeruu
oOy4eHHs, BOCITUTAHUS U PA3BUTHUS O0YyYaIOIIUXCS CPEACTBAMHU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBAET
ONpe/IeJICHHe: NPUHIUIIOB CTPYKTYPUPOBAaHHS U TOCJIEAOBATEIbLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OIEHKH O00pa30BaTEIbHBIX TOCTIXKCHHN OOyYaronuxcs B
paMKax WTOTOBOM arTectanud B (OpME EIUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma aJig yriyOJI€HHOTO U3YYEHUSI XUMUU:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue W CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH TMOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPXKATEIBHOW XapaKTepUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMUSAM B IMPOrpaMMe MO XMMHUHU NPETyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€TCcsl BO3MOXKHOCTh BBIOOpa €ro BapHaTUBHOM COCTABIISAIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYEHUU TIPEIMETOB 0a30BOro M yYIJIyOJIEHHOIO YpOBHEW B CHUCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCs, BEIOPABIINX OMpPENeEHHBINA TPO(UIIb
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBHOM MPOTPAMMBI  CpeaHEro ooOImero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATEILHOCTH, WMEIONNX  MEKIUCIUTLTHHAPHBIN,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOU
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABIISIET COBOKYIHOCTb IPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJN€HHOM YpOBHE M3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOYKH 3PEHHS] XUMUYECKOW KHHETHUKU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI DHEPIeTUYECKUX M3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IEKTPOXUMHUYECKUX IPOLEcCax M JIEKTPOJIU3€E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XUMHUHU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 00JbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsipHaAs Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpPAHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npoduiast OoJbIIUI yAENIbHbII BeCc OyleT UMETh OpraHudeckas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnactel «EcTecTBeHHO-Hay4yHbIE HpeaMeTh», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKl XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPEACTABICHUNA: O MaTepUaJbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUILIEBON 0€30MaCHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOTHOM Cpee;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX HJIeH M MpoOJeM COBPEMEHHOW XWMHUH, NIl OOBSICHEHUS W
MIPOTHO3WPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO pelieHus MpoOJieM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKAa, CBS3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepadOTKOU
BCIIECTB;

e yrmyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJUMBIX JUIsl MPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMNA LENOCTHOM CHCTEMBI CpEeIHEro oOmiero o0pa3oBaHUs NpPHU U3YYEHUH
npeaMera «XUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SBJICHUH TIPHPOJIHI,
YBAXEHUS K TPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHYECCKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIHHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHONIICHUS K CBOEMY 3J0pPOBBI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opmMupoBaHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO011ee 9uciIo 4acoB, MPETYCMOTPEHHBIX JJIs U3YYCHUS XUMHUH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tumbl THOpUIU3ALMM aTOMHBIX OpOUTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, 1BOMHas U TpouHas cBA3b. CrOcoOBl pa3pbiBa CBSI3EM B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYeCKUX COeAUMHEHUU. MONeKynsipHble W  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenre o ki1accUpUKALMK OpraHuyeckux BeulecTB. lloHsTHe O
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiacCU(UKALUS OpraHUYeCKuX peakiuil. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJIENeH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankansl. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHMS, 3aMEIIECHUS B O-TOJOKECHHE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposanmvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS Y XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJieKylbl OeH3ona. du3nyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



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

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYd. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUE€M W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M WX IpEeBpallleHUil:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHa4YHBIM pacTBOpoM okcupa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOIOB U FAJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJTHOATOMHBIX CHUPTOB. BoIOpoaHbIE CBSI3M MEXAY MOJEKYJIAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uesoBeka. CrnocoObl TOJY4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMUYECKHE CBOWMCTBA: PEAKLMHU 3aMEIICHMS, B3aUMOJIEUCTBUE C OPraHUYEeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BJIUSHHE THUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0Ob!I osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHWYECKHME  CBOMCTBAa  aIbJErMJAOB U  KETOHOB:  pEaKUuU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Puzndeckue CBOMCTBA
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. [loHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IEJIOYHOM Cpelie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mp114 KaK CONTM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Knaccudukarus yrieBogoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA ITIOKO3bI: PEAKIIUU C YHACTUEM CIIUPTOBBIX U AJIbAETUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoze u npuMmeHenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOIM3, TOJyYeHHEe >PHUpPOB LeUToa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOrO CIHMPTa B albJETU] Ha PACKAIEHHON MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
muammuH  cepebpa(l) u  ruapokcumom wmemu(ll)), peakmus rmMmIepuHa
ruapokcuiom Meau(ll), xumumyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaniue OpraHuyecKue coeAuHeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anidaTuyeckue W apoMaTUYECKUe; IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHWwIMHA. B3auMHoe BIusiHUE Tyl aTOMOB B MOJIeKyJie aHWIMHA. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHOKMCIOTE.. HOMeHKaTypa u nzoMepusi. OTaenbHble IPEICTaBUTENN Ol
AMUHOKHUCJIOT:  TJIMUMH, aJaHuH. @DU3NYecKue CBOMCTBA  AMHHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHbie nonumepsl. IlepBuuHasi, BTOpUYHAA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypalus OENKOB NpPU HAarpeBaHUM, LIBETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEIHSAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
NOJIUBUHWIXJIOPU, TOJUCTHPOJ, MOJUMETHIMETAKpPWIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

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

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEeHHUS BEIIECTB W MX NPEBpaICHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJieKyJIsipHOM (HOpMyJibl OPraHUYECKOTO COCAMHEHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (QOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0JICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, €IUHUIIBI HU3MEPEHUsS, CKOPOCTb, IHEPTHI,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple NCKOMAEMbIE, TOTUIUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XUMUYECKU 35ieMeHT. M3oTonsl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrusl U IuHa CcBs3U. [1oIsIpHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

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

BemectBa  MONEKYJIApPHOTO UM HEMOJEKYJIAPHOTO  CTPOEHHUS.  THMBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpanusa. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpPraHUYEeCKOM
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['omoreHHbI€ U reTeporeHHbIe peakiuu. KaTanus u kaTaanu3aTopshl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUs BEIIECTB U MX IMPEBpaIlCHUI:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW pPEaKIUu U TMOJIOKEHUE XUMHUUYECKOTO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOINHUSI HEMETAIOB (HAa MpUMEpPE KUCIOpOAa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. [ amoreHoBoAOpobl. BaxkHene KUCIOPOACOACpIKAIIUE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. @u3nyeckrue U XMMHUYECKHME CBOWCTBA M NPUMEHEHUE KHCIOPOJA U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
ceppi(VI). Cepuucras um cepHas KHCIOTBI U uX coild. OCOOCHHOCTH CBOMCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeneHue a3ora
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
yA00peHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIM. AKTUBUPOBAHHBIA yroyb, ancopOuus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHue kpeMHus U ero coeaAnHeHui. CTeKI10, €ro nojay4yeHne, BUbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHud  MetawioB.  OOIue  crnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX deMeHToB. Hatpuii u kamuii: mnomydeHue, (QU3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHE CBOMCTBA, NPHUMEHEHHE IIPOCTBIX BEIIECTB W HMX COEIWHEHUHU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILJIEKCHI aTFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomathl, UX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnenime coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
M3yueHue oOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yei, KaYeCTBEHHbIE PEaKIMM HA HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIHUITBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. [IpoMbIlIeHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumuu B 0O6ecrieyeHuH SHEPreTHIeCKoi 0€30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xumus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XUMHUS B CEILCKOM X03icTBe. OpraHndecKre 1 MUHEpaIbHbIe YI00pEHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0bEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIIMH BEIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIA W MOJAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHU4ecKol XUMUM B 11 Kiacce OCyIIeCTBISIETCA Y€pe3 MCIIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHaJlu3, CUHTE3, Kiaccudukalius, nepuogudHOCTh, HAOIIOICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK IHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJCTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeca M TO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHHU M MOCIEIYIOIIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUYECCKUMU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KypeHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

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

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJISIM TpyJa U pe3yiabTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMMYECKHX MPOIIECCOB HA COCTOSTHUE TIPUPOITHON U COIMAIBHOM CPEIbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U MPEIOTBPAILIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUJIECHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JJIE  COBPEMEHHOMU
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTUHN MEAUIIMHBI, 00E€CTICUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAJIu3a U OOBSCHEHUS SIBJIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJb30BaTh XUMHYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

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

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



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydYaromIMXcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUN 00YyYaroINXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA U  PETryJSATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

OMpEeNeNaTh LEeMu ACATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHUS JJII OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbIC, JENYKTUBHbBIC, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIHIA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITENLHO C(OPMYJIMpPOBAaHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENbHO IPOrHO3MPOBATh €ro pe3ysbTar, (OopMyIUpOBATH
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIbHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
NOMYJISIpHAasl JUTepaTypa XHMHUYECKOTO COJIEpP)KaHUsA, CIPaBOYHbBIE IOCOOHUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIUM, HEOOXOAUMOW JUISI BBIMOJHECHHS YYEOHBIX 3aaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxembl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTHUE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3EHTAIMed pe3yJbTaTOB IMO3HABATEIBHOU JAESTENIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajanu3alud yueOHOro NpoekTa, 1 PopMyJIUpOBaTh BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENBHOCTD, ONpeAeisas €€ LelIM W 3a7add, KOHTPOJIUPOBATH U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHUSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUSI, YMEHHS U CIIOCOOBI JEHCTBUI
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XUMUEW. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POoju B 00ECIeUeHUU YCTOWYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MPUPOOIIOIL30BaHNS, B (OPMHPOBAHUHM MHUPOBO33PEHUS U OOIIEH KyJIbTYpPHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIArafOIIMe MOHATHS — XUMAYECKHUM AJIEMEHT, aTOM, JIpO U 3JIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, (YYHKIIMOHATbLHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COCOUHEHHs, MOHOMED, MOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpaleHUs] DHEPrUM TPH XUMUYECKUX pEaKIHiIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKHX PEaKlil, TEPMOJUHAMUYECKUX M KHHETHUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTni, opueHTanTsl | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYJ OPTaHUYECKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMH;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OINPEACIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOIb, (eHOoN, (QopMaibIerull, ameTaabJIeruj, aieToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJICHTHAas W WOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QIKWHOB, apPOMATHYECKHUX YTJICBOJAOPOMIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKUX PEAKIWA C WCIOJBb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJFOJCHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4CHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTEpUAIBHOTO E€IWHCTBA MHpA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMKN C MCIOIb30BaHUEM (PHU3UYECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CropaHus, TUNIOTHOCTHU T'a3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYECHHBIE 3HAHUS VISl IPUHSTUSL TPAMOTHBIX pPEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIE PpEAKIUU YTJIEBOJOPOJOB pPA3IMUYHBIX KIJACCOB W
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb HUCCIEIOBaHMS, MPEJACTaBISATh B pa3audyHorl Qopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIECHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadbarbiBath €€ M MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

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

c(OpPMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MU,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTE€pPUAlIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHHE  CHCTEMOH  XHMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPUUATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.11. Menneneesa, 3aKk0OH COXpaHEHUSI MACChl BELIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
MNPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PAaCTBOPAX M JUCIEPCHBIX CHUCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OPMYJ BEIMIECTB M  yPAaBHCHUM XHUMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBS3Y;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHMMOCTH, YYacTHUIO KaTaju3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONTYI0, OOBICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHM», «IHEPreTUUYCCKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIIECTBOBAHUE T'E€HETUYECKOU CBSI3UM MEXKJIY HEOPTAaHWYECKMMM BEIIECTBAMU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIUH; PEeaKIUii MOHHOTO OOMEHa MyTEM COCTABJICHHUS WX TMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4€TOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XAPaAKTEP
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHUE PpEaKIIuH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(OPMHUPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHMK O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHUS XUMHUYECKHX SBJICHUH, HMMEIOIMMNX MECTO B TMPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
uin 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro 3¢ dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JJAHO B BHUJE PacTBOpaA C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JIKCIEPUMEHT  (NpOBEACHUE  peakuuii HOHHOro  oOMeHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCTIIEPUMEHTANBHBIX 3adad 1o Temam «Metawey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUH: COOJIOIaTh MPABUJIA TIOJIH30BAHUS XUMUIECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUS! CBOETrO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIISATH I€JCHANPABICHHBIA IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JauTepaTypa, CpecTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHHYECKUX coeauHeHur A. M 8 bubmorexa LHOK
' P P 8 Y https://m.edso0.ru/d69df650
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6mmoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
59 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHECKHE YIICBOAOPOAB! (aPCHEI) https://m.edsoo.ru/d69df650
54 IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
1 . D 11 1
3 Criupret. dexon https://m.edso00.ru/d69df650
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KapOonunbHble coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe KUCTOTHL. CIIOKHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOMEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
41 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edso00.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokoMoieKyIsIpHbIE COeIMHEHUS
bu6mmoreka [IOK
51 BricokoMonekynsipHbIe COSIMHEHHS 6 httos://m.edsoo.ru/d69df650
Htoro no pazneny 6
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoanyeckas cucreMa XUMHYECKUX 9 buGnuorexa [IOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMHHECKHC Peakiiii 19 . 3 https://m.edso00.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
21 Heweraet 31 . 3 https://m.edso00.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
CTaLIbl 3 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3nen 3. Xumus u :Ku3Hb
31 Meto1bl TO3HAHUS B XUMHUH. XUMHS U 9 bubmuoreka [{OK
' KHU3Hb https://m.eds00.ru/2dd57f24
Hroro mo pazneny 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero U3y4eHust o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoTshI
[Ipeamer u 3HaueHue
OpraHr4YeCKON XUMHH,
1 MpeJICTaBICHUE O 1 bubmoreia OK
P 02.09.2025  https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYECKUX
COETUHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
nepojia (0CHOBHOE U
2 33]1(;36P>I<I[é1(-IH0€ COCTOSTHWSI) 1 buGnnorexa [IOK
Y ' 02.09.2025  https://m.edsoo.ru/Oce6fd4c
BaneHnTHble BO3BMOXHOCTH
aToma yriepojaa
Xumuyeckas CBsI3b B
OpPTraHUYECKUX COCTUHECHUSIX.
3 MexaHU3MBI 00pa30BaHUS 1 bubmmorexa [OK
. 05.09.2025  https://m.edsoo.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa cBs3ei
Teopus crpoenus
4 OpraHuYeCcKUX COeIUHEHNH A 1 bubmmorexa [TOK
P ’ 09.09.2025  https://m.edso0o.ru/9e595ch8
M. bytieposa
Buapl uzomepun: cTpykTypHas,
5 MPOCTPAHCTBEHHAS. 1 bubmuorexa [IOK
OnexTpoHHbIE 3 (DHEKTHI B 09.09.2025  https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OpraHUYeCcKUx



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
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COE€IUHEHUN

[IpencraBnenue o
KJIacCU(UKALIUU U

bu6mmoreka [JOK

° CHETENATITCCKA 12.09.2025  https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukamnms peakiuii B bubnnoreka [JOK
OpraHUYECKON XUMHUHI 16.09.2025  https://m.edsoo.ru/ba5706aa

3 Cucremaru3anus u 0000IICHIE bubmuoreka [JOK
3HaHHUH 1O TeMe 16.09.2025  https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKUH P,
obmras popmyina,

9 HOMEHKJIATypa U U30Mepus, bubmmorexa [IOK
AJICKTPOHHOE U 19.09.2025  https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT

10 DOuU3nIecKre U XUMHUYECKHUE bu6mmoreka [IOK
CBOMCTBA aJIKaHOB 23.09.2025  https://m.edsoo0.ru/3137711c
HaxoxaeHnne ankaHoB B

11 npupoe. CriocoOsl MmosTyuyeHus bubmmorexa [JOK

23.09.2025  https://m.edsoo.ru/259b0a5b
Y IPUMCHEHHUE AJIKAaHOB
[{ukmoankaHbl: 00IIast
¢dbopMyIa, HOMEHKIIaTypa 1

12 M30MepHsi, 0COOEHHOCTH bubmunorexa [JOK
CTPOCHHS U XUMHUYECKHX 26.09.2025  https://m.eds00.ru/156730d2
CBOMCTB, CIIOCOOBI OJTyYEHUS
Y IPUMEHEHUE

13 Pemenue pacu€THBIX 33724 HA bubnnorexa [IOK

https://m.edsoo.ru/bf84d8eb
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OIIPEIEIICHUE MOJIEKYIIIPHOU
(bopMyJIbl OPraHUYECcKOro
BELIECTBA I10 MACCOBBIM JI0JIAM
aTOMOB 3JIEMEHTOB, BXOIAIIUX
B ero cocras. CucremaTusanus
1 000011IeHIe 3HAHUH 110 TeMe

AJIKEHBI: TOMOJIOTHYECKHUH PSJI,
obmrast popmyrna,
HOMEHKJIATypa, 3JIEKTPOHHOE U

30.09.2025

bubmuorexa [JOK

14
IIPOCTPAHCTBEHHOE CTPOCHUE 30.09.2025  https://m.edsoo.ru/273b0ale
MouieKynl. CTpyKTypHasi ¥ LIUC-
TpaHC-U30MEPHS ATKCHOB
Ou3nyeckue 1 XUMHUIECKHEe
15 cBoiicTBa ankeHoB. [IpaBuio bubmmorexa [JOK
P 03.10.2025  https://m.edso0o.ru/21069ccd
MapkoBHHKOBa
16 CriocoObl TTOTy4eHHS U bubnuotexa [JOK
IIPUMEHEHHE AJIKEHOB 07.10.2025  https://m.edso0.ru/665dc058
[IpakTuueckas padora Ne 1 o
17 teme "l[lonydyenue >TusieHa u bubmmorexa [JOK
7 _ 07.10.2025  https://m.edsoo.ru/0941eed8
W3YYCHHE €TI0 CBOWCTB
Pemenne pacuéTHpIX 3a7a4 Ha
18 ompeeTIeHUE MOJIEKYIITPHOM bubnmoreka [JOK
(hopMyITBI OPTaHHUYECKOTO 10.10.2025  https://m.edsoo.ru/e9ea9921
BEIIECTBA
AnKagueHsl: CONpsHKEHHBIE,
W30JIMpPOBaHHbIE,
19 KyMYJIHPOBAHHBIC bubmorexa OK
yMYTHP ' 14.10.2025  https://m.eds00.ru/04298c0a

Oco0eHHOCTH AIIEKTPOHHOTO
CTPOCHHUS



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
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XMMHUYECKUE CBOUCTBA

bubmuoreka [JOK

20 COMPSOKEHHBIX TUCHOB 14.10.2025  https://m.edsoo.ru/e561253d

21 CriocoOsI MoTydeHus: U bubnnoreka [JOK
MIPUMEHEHUE aJKA/IMEHOB 17.10.2025  https://m.eds00.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKHUI
psn, obmas hopmyIa,

99 HOMEHKJIaTypa, JICKTPOHHOE U bubnnoreka [JOK
MIPOCTPAHCTBEHHOE CTPOCHHE 21.10.2025  https://m.edsoo.ru/68b6ccac
MOJIEKYJI, (pr3muecKue
CBOICTBA

93 XUMHYECKHE CBOMCTBA bubmuorexa [JOK
AJIKWUHOB 21.10.2025  https://m.edsoo.ru/23493a93

24 KauectBennsbie peakiuu Ha bubnmoreka [JOK
TPOUHYIO CBSI3b 24.10.2025  https://m.edsoo.ru/7blc48da

o5 Crioco0bl TTOTy4eHUS U bubnunoreka [JOK
MIPUMEHEHUE aJTKUHOB 07.11.2025  https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacuérsl 1o

26 YPAaBHEHUIO XUMHYECKON bubmmorexa [TOK

11.11.2025  https://m.edsoo.ru/5db8e526
peakiuu

97 CucremaTu3anus 1 00001IeHNE
3HaHUH MO TeMe 11.11.2025
ApEHBI: TOMOJIOTHYECKUH Psi,
obmas hopmyna,

28 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnnorexa [JOK
MIPOCTPAHCTBEHHOE CTPOCHHE 14.11.2025  https://m.edsoo.ru/a92a7094
MOJIEKYJT O€H30J1a U TOIYyoIa,
ux Qu3uveckue cBOMCTBa

29 XUMHYECKHE CBOMCTBA apPEHOB: bubnuorexa [JOK



https://m.edsoo.ru/e561253d
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peaKkiu 3aMelIeHus 18.11.2025  https://m.edsoo.ru/a44alaed
XHUMHUYECKHE CBOMCTBA apEHOB:

30 peaKIuy MpUCOeINHEHUS, bubmmorexa [IOK

18.11.2025  https://m.edsoo.ru/a44alae4

OKHCJICHHE TOMOJIOrOB O€H30I1a

31 Oco0EHHOCTH XUMUYECKUX bubmuoreka [JOK
CBOMCTB CTUPOJIA 21.11.2025  https://m.edsoo.ru/d5018a54
Pemenne pacu€THbIX 3a1a4 Ha

39 ONpeIEeIICHUE MOJIEKYIISIPHOU bubnmoreka [JOK
(hOopMyIIbl OPraHuYecKoro 25.11.2025  https://m.edsoo.ru/53461a2c
BelIeCTBa

33 CriocoObl ToTy4eHus U bubnmoreka [JOK
IIPUMEHEHNE aPEHOB 25.11.2025  https://m.edsoo.ru/6f717d09
I'enetnueckas CBSI3b MEKAY

34 Pa3IMYHBIMH KJ1accaMu 98.11.2025
YIII€BOJOPOIOB
Pacuétel o ypaBHEHUAM

35 XUMHUYECKHUX PEaKIIHi.
CucremaTu3anus 1 00001IeHNE 02.12.2025
3HAHUM MO TeME

36 ITpuponnsiit ra3. [lomytHele
He(TSIHbBIE ra3bl 02.12.2025

37 KameHHbIi1 yrosb 1 poTyKThl bubnnoreka [JOK
€ro nepepadoTKu 05.12.2025  https://m.edsoo.ru/69b3398b
Hed1b 1 cioco6sl e€

38 nepepabotku. [Ipumenenune bubmuorexa [IOK
MIPOJIYKTOB TIepepabOTKH 09.12.2025  https://m.edsoo.ru/21f9de78
HedTH

39 I'enetrnyeckas CBS3b MEKIY
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pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

09.12.2025

l"anorenonpousBoaHbIE
YIJIIEBOIOPOOB: 3JIEKTPOHHOE

bu6mmoreka [JOK

40
CTPOCHHUE; PEAKIINH 3aMEIICHUS 12.12.2025  https://m.edso0o.ru/82b4d759
rajoreHa
[eiicTBue menoyei Ha
TaJIOTEHITPOU3BOTHBIC.
41 B i
3anuMOJIeficTBUE 16.12.2025
JIIUTaJOrN€HAIKAHOB C MAarHUEM
H IUHKOM
Cucremaruzanusa 1 0000IIeHNE
42 3HAHUM 110 pa3aei bubmorexa LIOK
" P " Y 16.12.2025  https://m.eds00.ru/20e89f22
YrneBonopobl
43 KonrtponbHas pabota no reme bu6nuorexa [IOK
"VYrneBonopoasr" 19.12.2025  https://m.eds00.ru/95¢c9e298
[IpenenbHbIE OMHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHH Psif,
ob1asa popMyaa, CTpOCHHUE
44 MOJIEK (JI; E3(3]Me I/I}Ip bubmaorexa [IOK
Y pYt, 23.12.2025 https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
kiaccuukanus, Gpuznieckre
CBOICTBa
XUMHUYECKHE CBOUCTBA
45 peaeabHbIX OJHOATOMHBIX bubmaorexa [IOK
P 23.12.2025 | https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOsl mostyueHus: u
46 MIpUMEHEHNE OTHOATOMHBIX bubmaorexa [JOK
P 26.12.2025  https://m.eds00.ru/484100000000000

CIIUPTOB
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[Ipocteie 3¢upsr:
HOMEHKJIaTypa 1 U30Mepus,

bubmuoreka [JOK

47 0COOEHHOCTH (PU3UYECKUX H 30.12.2025  https://m.edsoo.ru/c2c788b2
XUMHAYECKHX CBOHCTB
MHOroaroMHsbI€ CIIUPTHI:

48 STUJICHTIIMKOJb U TIULEPHH, bubnmoreka [JOK
UX GU3HYECKUE U XUMHYCCKUE 30.12.2025  https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoOpl mostyueHus u

49 MPUMEHEHHE MHOTOATOMHBIX bubmmorexa [JOK

13.01.2026  https://m.edsoo.ru/d12e567d
CIIUPTOB
®deHOIT: CTPOCHUE MOJICKYJIBI,
50 (du3nuecKre CBOMCTBA. bubmorexa HOK
13.01.2026  https://m.edsoo.ru/2ce726f8
Tokcuunocth Gerona
N bubmuoreka [JOK

>1 Xumiteckie cBoicTsa penoia 16.01.2026  https://m.edso0.ru/037ca5f9

59 CriocoObl TTOTy4eHUS U bubnuoteka [JOK
npUMeHeHue GpeHona 20.01.2026  https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2.

53 Pemenue skciepuMeHTATbHBIX bubnunoreka [JOK
3amad o teme "CrupTel U 20.01.2026  https://m.edsoo.ru/fdOced09
¢denonsr"

54 CucremaTu3aius 1 0000IIeHNE bubnmoreka [JOK
3HAHUU IO TeMe 23.01.2026  https://m.edsoo.ru/1810ch9b
AnbAeruipl U KeTOHBI:

55 3JIEKTPOHHOE CTPOCHHE bubmuorexa [JOK
KapOOHWIIbHOM TPYIIIHI; 27.01.2026  https://m.edsoo.ru/b139beaa

TOMOJIOTHUYECKHUE PSJIBI, 001I1as
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dbopMmyna, nzomepus u
HOMEHKJIaTypa

A.HB[[eI‘I/IZ[BI U KCTOHBI:

bu6mmoreka [JOK

56 i ;
unricciue CpoHCTBa; 27.01.2026  https://m.edsoo.ru/c887425¢
peaKuy MPUCOCTUHCHUS
Peakuuu oxucnenus u
57 Ka4ueCTBCHHBIC PEAKIINH bubmorera [JOK
P 30.01.2026  https://m.edsoo.ru/a393baa9
QJIBJICTHJIOB M KETOHOB
58 CriocoOblI osryyeHus bubmmorexa [IOK
AJIBJIETUI0B U KETOHOB 03.02.2026 | https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEIEIbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubmmorexa [IOK
0COOEHHOCTH CTPOSHHUS UX 03.02.2026 = https://m.edsoo.ru/fecOb113
MOJIEKYT
N3omepus 1 HOMEHKIAaTypa
60 KapOOHOBBIX KHUCJIOT, UX bubmotexa [JOK
P . 06.02.2026 = https://m.eds00.ru/700cc87b
¢u3nueckue cBoicTBa
XHUMUYECKUE CBOKCTBA
61 MpeIeTbHBIX OJHOOCHOBHBIX bubmorexa HOK
P 10.02.2026 = https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOWCTB
62 MYypaBbUHOM KUCJIOTHI. bubmuorexa [IOK
MHuoroo6pasue kapOOHOBBIX 10.02.2026  https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOMCTB:
63 HENPENEIIbHBIX U bu6mmorexa [IOK
apoMaTHYeCKUX KapOOHOBBIX, 13.02.2026 = https://m.eds00.ru/83a08773

TUKapOOHOBBIX,



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

THJIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBuTenn BBICIIMX
KapOOHOBBIX KUCIIOT

ITonsiTHE O IPOU3BOJHBIX

bu6mmoreka [JOK

o4 KapOOHOBBIX KUCIIOT 17.02.2026  https://m.edso00.ru/0d162d9d
Crioco0sl motyueHus: u

65 MpUMEHEHHE KapOOHOBBIX bubmorexa HOK

17.02.2026  https://m.edso0.ru/7¢065c9d
KHCIIOT
Crnoxxubie 3GupsbL:

66 TOMOJIOTHYECKUH Psiji, o0IIast bubnmoreka [JOK
dbopmyna, uzomepus u 20.02.2026  https://m.edsoo.ru/adfffe6d
HOMEHKJIAaTypa

67 Du3NYECKUE U XUMUYECKUE bubmuoreka [JOK
cBOlcTBa A(hUPOB 24.02.2026 = https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a1a4: 10
YPaBHEHUIO XUMUYECKOMN

68 peaknuu, Ha OIIpeJIeJIeHI/Ie 94.02.2026
MOJIEKYJISIPHOHN (OPMYITBI
OpPraHMYECKOTO BEIIEeCTBA
[IpakTuueckas padora Ne 3.

69 Pemrenne skcnepuMeHTaIBHBIX bubnnorexa [JOK
3ama4 o Teme "KapOoHoBbIe 27.02.2026  https://m.edsoo.ru/486671fb
KHUCA0ThL. CroxxHbIe 3¢uph"

XKupsl: ctpoenue, puznueckue
70 Y XUMUYECKHUE CBOWCTBA bubmorexa HOK
03.03.2026  https://m.edsoo.ru/al9c5b98
(ruponus)

7 Oco0eHHOCTH CBOMCTB KUPOB, bubnmoreka [JOK

coJiepKallnX OCTaTKU 03.03.2026  https://m.edsoo.ru/b0331922
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HEMpeIeTbHBIX KUPHBIX
kucnot. JKupsl B mpupojie

Mpb1a KaK COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX

72 Motomiee aeiicrsue. [lonstue o bubmorexa OK
' 06.03.2026  https://m.eds00.ru/3c566565
CHHTETHYECKUX MOOIIUX
cpencrBax (CMC)
I'enernueckas cBs3b
73 YIJIEBOJOPOJOB U bubnuoreka [IOK
KHCJIOPOJICOACPIKAITUX 10.03.2026 = https://m.eds00.ru/56790c96
OpPTaHUYECKUX BEUICCTB
74 Pacué€rsl 10 ypaBHEHUAM
XUMHAYECKUX PeaKIii 10.03.2026
75 Cucremaru3zanus u o0o01eHne bubmmorexa [IOK
3HAHUU 110 TEME 13.03.2026  https://m.edsoo.ru/f8eaf2eb
OO6mrast XxapakTepucTruKa
76 YTJIEBOJIOB U Kiaccuukarus bubnuorexa [JOK
yIJIA€BOJIOB (MOHO-, TU- U 17.03.2026 = https://m.eds0o.ru/7a9693al
HoJIucaxapu/ibl)
Mounocaxapupsl: puznueckue
77 CBOMCTBA 1 HAXO0KJICHHE B bubmmorexa LOK
17.03.2026  https://m.edsoo.ru/b4bdda2d
pUpoIe
[IpuMeHeHue IIII0KO3BI, €€
78 3HAYCHHE B bubnmoreka [JOK
JKU3HEIEATEIBHOCTHA 20.03.2026 | https://m.edsoo.ru/5e61122d
opraHuzMa
79 Jucaxapuapl: caxaposa, bub6nuorexa [IOK
MaJIbTO3a U JIaKTO3a. 24.03.2026  https://m.edsoo.ru/eb0384e7
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Haxoxnenue B npupoe u
MPUMEHEHUE TUCAXapUJIOB

[Tonucaxapuael: cTpoeHUE
MaKpOMOJIeKYJ, (hu3nyecKue u

bu6mmoreka [JOK

80 XAMUYCCKHE CBOMCTBA, 24.03.2026 | https://m.edso0.ru/72a04508
MIPUMCHECHUE
81 [TonsiTHe 06 NCKYCCTBEHHBIX bubnnoreka [JOK
BOJIOKHAX 27.03.2026  https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 3a71a4 Ha
82 OmpeAesICHUE JOJIM BbIX0/1a bubmuoreka [JOK
MPOAYKTa PEAKIUU OT 07.04.2026 | https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3MOXKHOTO
83 Cucremaru3zanus u o0o0meHne bubmmorexa [IOK
3HAHUU N0 pa3aeny 07.04.2026 | https://m.edsoo.ru/08d4364c
KonTponbHas pabota no teme
84 "Kucnopoacoaepkariie bubmorexa HOK
poACOACPRall " 10.04.2026 = https://m.edso0.ru/42c6678e
OpPraHUYECKUE COCTUHCHIS
AMUHBI: K1accuduKarus,
CTpOCHME MOJICKYJI, 0O1as
85 (1)(? MyJia I/ISOMeyI/ISI B bubmmorexa [JOK
pMyIa, Y, 14.04.2026  https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U GU3NYECKUE
CBOMCTBa
86 XuUMHUYECKHEe CBOMCTBA bubmuorexa [JOK
anupaTHIECKUX aMUHOB 14.04.2026  https://m.edsoo0.ru/1bc5cf80
AHUIUH: CTPOCHUE aHWIIMHA,
87 0COOEHHOCTH XMMHYECKUX bubmorexa [JOK
N 17.04.2026 = https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
88 CriocoObl TTOTy4eHHS U bubnuorexa [JOK
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NPUMEHEHHE aTU(PaTHUIECKIX 21.04.2026  https://m.edsoo.ru/eal38763
aMUHOB
AMUHOKHUCIIOTHI:
HOMEHKJIATypa U H30MEPH,
89 (1)H3quCKHZI::BOﬁCTBa ’ bubmotera [JOK
) 21.04.2026  https://m.edsoo.ru/d1773e80
OTtnenpHBIC IPEICTABUTEINH O
AMUAHOKUCIIOT
XHUMHUYECKHUE CBOMCTBA
aMHHOKHCIIOT, UX
90 OHOJIOTHYECKOE 3HAUCHUE Bubmorexa LOK
24.04.2026 | https://m.edsoo.ru/77df705a
aMuHOKHCIIOT. CHHTE3 U
TUAPOJTU3 TIENTHIOB
01 benku xak npupoaHsie bubnuoreka [IOK
MTOJIMMEPBI; CTPYKTYPBI OSIIKOB 28.04.2026  https://m.edso0.ru/429e9899
N bubmuoreka [JOK
92 XUMHUCCKHE CBOHCTEa OEKOB 28.04.2026 | https://m.edsoo.ru/6237306d
A3zoTcoaepkaime
reTEPOLIUKITNYECKIUE
93 coe II)/IHL;HI/ISI Hyxknennosrie Brbmmotexa HOK
8 LK 05.05.2026  https://m.edsoo.ru/521d1431
KHCIIOTBI: COCTaB, CTPOCHHE U
Ouosoruyeckas poib
[IpakTuueckas padorta Ne 4.
Pemenne skcriepuMeHTaTBHBIX
94 3aj7a4 1o TeMe bubmiorexa HOK
" ! 05.05.2026  https://m.edsoo.ru/8e3c02d1
A3zoTcoaepxaiiue
OpraHuYecKue coeaAnHeHus"
[IpakTuueckas padora Ne 5.
95 Perttennie DKkcriepuMeHTAIbHBIX Brbmrotera LIOK
P 08.05.2026 = https://m.edsoo.ru/bde3fdf6

3a1ad4 1o teMme "PacriozHaBanue
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OpraHUYECKUX COCTUHECHUM"

KonTponbnas pabora no teme

96 " A30TCcoIepIKaIme 1 bubmorexa [JOK
Flepralt " 12.05.2026  https://m.edsoo.ru/ce561bc7
OpPraHUYECKUE COCTUHCHHUS
OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJICK YJISIPHBIX
97 COEIMHEHUN U METOIbI UX 1 Bubmaoreka LJOK
12.05.2026 = https://m.edsoo.ru/7aa63ebd
CUHTE3a —TIOJMMEPHU3aIns U
MTOJINKOHICHCAIIHS

08 [Inactmaccel. YTunuzanus u 1 bubmuoreka [JOK
nepepadoTKa MIacTuKa 15.05.2026 = https://m.edsoo.ru/82242e0f
DnacToMepbl: HaTypaJibHbII

99 CUHTETHYECCKHE Ka u 1 bubmoreia OK

yAyiH: 19.05.2026  https://m.edsoo.ru/246103ec
Pe3una
BonoxkHa: HaTtypanbHEIE,

100 HCKYCCTBEHHBIE, 1 bubnuorexa [JOK
cunterndeckue. [lomumepor 19.05.2026  https://m.eds0o.ru/5963a601
CHEIUaTLHOTO HAa3HAYCHHUS
[IpakTuueckas padorta Ne 6.

101 Pemenue skcriepuMeHTaNIbHBIX 1 bu6nuorexa [IOK
3amad o Teme "Pacrno3HaBanue 22.05.2026  https://m.edsoo.ru/3aebd77a
IJ1IaCTMacC ¥ BOJIOKOH"

O060061IeHre U cucTeMaTH3alus

102 M3Y4YEHHOI0 MaTepuaa 1o 1 bubnuorexa [IOK
TeMe "BricokomMoneKynspHbie 22.05.2026  https://m.edsoo.ru/6a22ble8
coeguHeHus"

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoxa Kontpoabnbsie IlpakTuueckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX sI/IEp. 1 bubmuorexa [{OK
Xumuueckuit aaeMeHT. M30Tomnsl 01.09.2025  https://m.edsoo.ru/59c112ee
5 CrtpoeHne 3IIeKTPOHHBIX 000JI0YEeK 1 Bbu6mmotreka [JOK
aTOMOB, KBAHTOBBIE YHCJIa 05.09.2025  https://m.edsoo.ru/b4d9fffa
3 Kiaccupukanus XuMrUIecKux 1 bubnnorexa [JOK
3JIEMEHTOB (S-, -, d-, f-a;eMeHThI) 06.09.2025 = https://m.edsoo.ru/61294af9
4 Pacnipenenenue 31€KTPOHOB 1O 1 bubnnoreka [JOK
ATOMHBIM OpOUTAIISIM 08.09.2025  https://m.edsoo.ru/f5f750fe
DNIeKTPOHHBIE KOH(PUTYpAIUHA aTOMOB
5 3neMe11;)T0B B OCHO];ll)-ION}I]I:/I 1 bubmorexa LOK
R 12.09.2025 @ https://m.eds00.ru/8149e846
BO30YKIEHHOM COCTOSIHHH
6 DIIEeKTPOHHBIE KOH(PUTYpPAIIUA HOHOB. 1 bubnnorexa [JOK
DIIEeKTPOOTPULIATETLHOCTh 13.09.2025  https://m.edso0o.ru/a0764b24
Ileproauueckuii 3aK0H U
[Teproauyueckas cucteMa XUMHYECKUX
7 snemenToB JI. 1. Menpeneena, cBsI3b C 1 bubmorexa [JOK
N M ’ 15.09.2025  https://m.eds00.ru/16957c01
COBPEMEHHOM TeOopueH CTpOSHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
3 XHUMUYECKHUX JIEMEHTOB U 1 bubnunorexa LIOK
00pazyeMbIX HMH TPOCTHIX U CIOKHBIX 19.09.2025  https://m.edso0o.ru/f8468927

BEIIECTB I10 TPYIIaM U Iepruoaam
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Cucremarusanus u 00001eHue

bubnunoreka LIOK

9
3HAHHH 110 TeMe 20.09.2025  https://m.edsoo.ru/8fad2942
Buapl xumuueckoii cBa3u. MexaHu3Mbl
10 00pa3oBaHusi KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonoponnas cBs3b. 22.09.2025  https://m.edsoo.ru/5a8072af
MeXkMONeKyIIIpHbIE B3aUMOICUCTBUS
BaneHTHOCTh 1 BaJleHTHBIE
11 BO3MOKHOCTH aTOMOB. CBS3b bubnuoreka [{OK
AJIIEKTPOHHON CTPYKTYPBI MOJIEKYII C 26.09.2025  https://m.edsoo.ru/3d2ca093
UX T€OMETPUYECKUM CTPOCHHUEM
[IpencraBieHrst 0 KOMIUIEKCHBIX bu6nunorexa LIOK
12
COCIMHEHMAX: COCTaB U HOMEHKJIATypa 27.09.2025  https://m.edsoo.ru/8c66b12a
BemectBa MosiekynspHOTo U
HEMOJIEKYJIIPHOTO cTpoeHus. THmbl bubmmoreka [JOK
13
KPUCTAITIMYECKHUX PELIETOK U 29.09.2025  https://m.edsoo.ru/e167635b
CBOMCTBA BEILIECTB
[TonsaTHE O TMCTIEPCHBIX CUCTEMAX.
14 [IpencraBnenue 0 KOIOUIHBIX bubmorexa LOK
P 03.10.2025  https://m.edsoo.ru/da2c70e4
pacTBopax
Hctunnble pacTBOPHI: HACKIIIICHHBIE U
15 HEHACBIILIEHHBIE, PACTBOPUMOCTh bubmorexa [IOK
P P ' 04.10.2025  https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparsl
16 CriocoObI BEIpayKEHUST KOHIICHTPAITUT bubmmoreka [JOK
pacTBOpoOB 06.10.2025  https://m.edsoo.ru/328e653a
Pemienue 3aau ¢ uCnosib30BaHUEM
17 TIOHATHH ""MaccoBast 10715 but6mmorekxa [IOK
pacTBOpPEHHOTO BeliecTBa'", "MoJgpHas 10.10.2025  https://m.edsoo.ru/785e0ab4

KOHLeHTpauus"
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18 Knaccudukanus 1 HOMEHKIIaTypa bubnunoreka LIOK
HEOPraHMYECKUX BEIIECTB 11.10.2025  https://m.edsoo.ru/bf9e108d

19 CucremaTu3zanus 1 0000IIeHIE bubmuorexa [JOK
3HaHUN 10 TeEME 13.10.2025  https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no remam
"Ctpoenue aroma. [lepuonuueckuii

20 3akoH u [leproanueckas cuctema bubnmnoreka HOK
XUMUYecKux anemeHToB Jl. . 17.10.2025  https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeliecTna.
MHuoroob6pa3ue BemecT"
Knaccudukanus XuMHUYECKUX peakiuuit
B HEOPTaHUYECKOM U OpraHNYeCcKOn

21 XUMHUU. 3aKOH COXPaHEHUSI MaCChI bubnnorexa [JOK
BEIIIECTB; 3aKOH COXPAaHEHUS U 18.10.2025  https://m.edsoo.ru/6335cdd2
MIPEBPAICHHS SHEPTUU TIPU
XUMHUYECKHUX PEAKIIHSIX
TennoBble 3¢ (HeKThl XUMUYECKHX

22 peakuuii. Tepmoxumuyeckue bubmmorexa LIOK

20.10.2025  https://m.edsoo.ru/d1db86da

ypaBHECHUS
Borurcnenus o ypaBHeHUAM

23 XUMUYECKUX PeaKuui u bubnuorexa [JOK

24.10.2025  https://m.eds00.ru/87b13954

TEPMOXUMHUYCCKHM YPAaBHCHUSIM
CKOpOCTh XMMHUYECKOH pEeaKluH, €€

24 3aBHCUMOCTH OT Pa3IMUHBIX (PAKTOPOB. 95.10.2025
Karanus u xatanuzatopsl

25 ["'oMoreHHBIC U TeTePOreHHBIC PEAKIIHH 07.11.2025

26 [IpakTrueckas padora Ne 1 mo teme bubmmorexa [JOK

https://m.edsoo.ru/1facaldl
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"BausiHue pa3nuYHbIX (GaKTOPOB Ha
CKOpPOCTbh XUMHYECKOU peakiuu"

08.11.2025

OO6patumMbie 1 HEOOpATUMBIEC PEAKIINU.

bub6nmoreka [IOK

27
XHMHYECKOE paBHOBECHE 10.11.2025  https://m.eds00.ru/30952f9b
[TpakTuueckas padota Ne 2 o Teme
28 "BiusiHue pa3nuuHbIX GaKkTopoB HaA bubnmnoreka HOK
MOJIOKEHUE XUMUYECKOTO 14.11.2025  https://m.edsoo.ru/3bf34el17
paBHOBecHs"
DIIEKTPOTUTHIECKAs JUCCOIHALTHSI.
29 CI/IJ‘ILHII):Ie U ciabbie 3JII[eI<T (I)lnnilbl bubmmorexa [JOK
P ' 15.11.2025  https://m.edsoo.ru/5f766bdf
CreneHb AUCCOIUALINH
Honnoe npousseaenue Boasl. Cpena
30 BOJHBIX EII)CTBO (I)IB Bono Ho HLIP;I " bubmmorexa [JOK
A P POB. BOAOPOA 17.11.2025  https://m.edsoo.ru/3966ca89
nokasatenb (pH) pactBopa
I'mnponu3 coneit. Pea ,
31 nngfelf';o I/Iz : aCTEE)I H:x bubmmorexa [TOK
P HHE B pactiop 21.11.2025  https://m.edsoo.ru/09d5a9hd
JIIEKTPOJIUTOB
[Tpaktuyeckas padora Ne 3 o Teme
32 "XuMHu4YecKue peakiiuyi B pacTBOpax bubmorexa HOK
P B P P 22.11.2025  https://m.edsoo.ru/2e3daeb0
JIIEKTPOJIUTOB
OKHCIIHTEIIEHO-BOCCTAaHOBUTEIHHBIC
33 eakiu. Baxuenime oKuCIuTe Iu u bubmorexa HOK
PRI, 24.11.2025  https://m.eds00.ru/56226060
BOCCTAaHOBUTEIIN
34 MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO- but6mmorexa [IOK
HOHHOTO0) OajaHca 28.11.2025  https://m.edsoo.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACIIABOB bubmmoreka [JOK
BEIIECTB 29.11.2025  https://m.edsoo.ru/93fb97d2
36 Pemienue 3agau pa3auyHbIX TUIIOB bubmmoreka [JOK
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01.12.2025  https://m.edso0.ru/5a859d16

37 PemeHHe 3aJia4d pa3JIn4YHbIX TUIIOB BH6HHOTeKa HOK

AP 05.12.2025 | https://m.edsoo.ru/5afa265d
Cucremarusanus 1 00001eHne
38 3HAHUH 110 TeMe " XUMHUYECKHE Bubmorexa HOK
" 06.12.2025  https://m.edsoo.ru/c161eb85
peaxiuu

39 KonTtponsHas pabora o Teme bu6mmoteka LIOK
"XuMHuYecKue peakun" 08.12.2025  https://m.edsoo.ru/a8a0a930
ITososxenne HEMETAIIOB B
Ilepronnueckoit cucreMe XMMUYECKUX

40 anemeHToB J[. . MenpeneeBa u bubmorexa LIOK

T 12.12.2025  https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
dusnyeckue CBONCTBA HEMETAIIIIOB
AJ'IJ'IOT OIINA HCMCTAJIJIOB (HA IIPUMEPC
41 KHCJIO po a, cepsl, pocdo (a u P bubmorexa HOK
POAd, CEPEL, p 13.12.2025  https://m.edsoo.ru/ef92c91c
yrieposia)

42 Bonopona: nonydyenue, Gpusndeckue u bubmuoreka [JOK
XUMUYECKHE CBOMCTBA. [ mapuabl 15.12.2025 | https://m.edso0.ru/0aa8f613
l"asnorensl: HaxX0XAEHNWE B IPUPOJE,

43 crocoObl NOTy4YeHUs, GPU3UIECKUE U bubmorexa LOK

4 . 19.12.2025  https://m.edsoo.ru/4e223795
XUMHYECKHUE CBOMCTBA
l"anorenoBonopoasl. Baxxnenme
44 KHCIIOPOJICOIEPKAIINE COSTUHEHUS BrbmaoTexa LIOK
20.12.2025  https://m.edsoo.ru/6b3255e6
rajoreHoB
JlaGopaTopHbie U TPOMBITIUICHHBIC

45 CIOCOOBI TOJTYYEHHUSI TaJIOTEHOB. bubnmnoreka [JOK

[IprMeHeHne raJoreHoB U UX 22.12.2025  https://m.edsoo.ru/6971acad

COECTMHEHUN
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[IpakTuyeckas pabora Ne 4. Pemenue

bubnunoreka LIOK

40 3KcnepHMef,{TaﬂbHHX SaMaT o TeMe 26.12.2025  https://m.edsoo.ru/8b26fecd
I"amorens:
Kucnopon: naboparopHeie u
MPOMBIIIJICHHBIE CIIOCOOBI MTOTYYCHHSI,
47 du3nYECKre 1 XUMUIECKHIE CBOHCTBA bubmotexa [IOK
' 27.12.2025  https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeneHue kucnopoaa u
030Ha
48 OKCHU/IBI U IEPOKCHIBI Bubmiorexa OK
A P A 29.12.2025  https://m.edsoo.ru/5c8816a0
49 Penrenue 3a1a4 pa3InyHbIX TUIIOB Bubmiorexa OK
ATLP 12.01.2026 = https://m.edso00.ru/2b6d8b4b
Cepa: HaxOKJIEHHE B IIPUPOJIE,
50 CH(I;)CO6LI nonﬂ CHUS (;)I/I?»II)/I‘{ZCKI/IG u bubmorexa [IOK
i o 16.01.2026  https://m.edsoo.ru/46afae16
XHMHYECKHE CBOMCTBA
bubmmoteka IIOK
1

> CepoBonopoz, cybpuel 17.01.2026 https://m.eds00.ru/7c875999
Kucnopoacoaepxampe coeInHESHHS

52 cephl gcfﬁefmlz)cnllu CBofICTIf[; cepHOI bubnuorexa [JOK

PEL P 19.01.2026 = https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[IpakTuueckas padora Ne 5. Pemenue

53 AKCIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubnnorexa [JOK

" P ) f[ 23.01.2026  https://m.edsoo.ru/0afb05e4
Cepa u e€ coelMHEeHUs
A3OT: HaX0XICHHE B IPUPO/IE,

54 CIocoObI ONMy4YeHUs!, PUINIECKUE U bubnuotexa [JOK
XHMUYECKHE CBOMCTBA. AMMHUAK, 24.01.2026 = https://m.edsoo.ru/badd2255
HUTPUJIBI

55 Kucnopoaconeprxariue coeTMHEHHS but6mmoreka [IOK



https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255

a3zota. OCOOEHHOCTH CBOMCTB a30THOM 26.01.2026  https://m.edsoo.ru/e2965afe
KHCJIOTBI

56 [IpuMeHeHue a30Ta U €ro COCJUHEHUN. bubmunoreka [JOK
A3oTHBIC ynoOpeHus 30.01.2026  https://m.edsoo.ru/129f5059
docdop: HaXOKIACHUE B IPUPO/IE,

57 CIOCOOBI MOJTydeHHUsI, PU3UUECKHE U bubnmnoreka HOK
xuMuueckue cporictBa. dochumbr u 31.01.2026 @ https://m.edsoo.ru/9a6b43ec
dochun
Oxcupsl docdopa,

58 (1)0(:(1)?) c((1: e(bxcz ne kuciotel. Conun bubmmorexa [JOK

peo Pt . 02.02.2026  https:/m.edsoo.ru/c7a2d429
(dhochopHO KHCIIOTHI

59 [Mpumenenne dhocdopa u ero Bbu6mmotreka [JOK
coenuHeHuil. DocopHbie ynoOpeHus 06.02.2026  https://m.edsoo.ru/a218070a
[IpakTuueckas padbora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME bubmorexa HOK

P 07.02.2026  https://m.edsoo.ru/8175ac3f
"A3oT 1 pocop u ux coenuHeHus"
VYrnepoa: HaxoXJIeHUE B PUPOJIE,

61 JIOTPONHbIE MOAU(UKALINY; bubmuoreka [IOK
bu3HYecKre U XMMUYECKUE CBOMCTBA, 09.02.2026  https://m.edsoo.ru/1eb19f9e
IPUMCHEHUE
Oxcup yriaepona(ll), oxcun

62 ne O;IZ(I\I/)) (OJ'I)LHEUI KHCJIOTa U €€ bubmorexa HOK
yIIep 4 13.02.2026 https://m.edsoo.ru/dba58adf
conu

63 Pemienue 3a1au pa3auyHbIX TUIOB bubmorexa [TOK

AP 14.02.2026 = https://m.eds00.ru/6029b609
Kpemnnii: HaxoxkaeHIE B IPUPOJIE,
64 cr?oco(im 0TI e:llm q)nsnzefm):e " bubmmorexa [IOK
i ’ 16.02.2026  https://m.edsoo.ru/143558ab

XUMHUYECKHUE CBOMCTBA
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Oxkcua kpemuusi(1V), kpemuueBas

bubnunoreka LIOK

65 KHUCJIOTA, CUJTHKATEI 20.02.2026 = https://m.edso00.ru/3170e7bl
[IpumeneHne KpeMHus U €ro bubmunoreka [JOK
66 coenuHeHni. CTEKIIO, €ro MoJIydeHue, 91.02.2026 https://m.edsoo.ru/393cdacO
BUJBI CTEKIIA T https://m.edsoo.ru/5823cefb
67 Pemenue 3amay pa3iimuyHbIX TUIIOB Bubmorexa IIOK
A&t P 27.02.2026 @ https://m.edsoo.ru/b624f801
68 CucremaTu3zanus u 00o01IeHNe bubmmoreka [JOK
3HaHui 110 teme "Hemeramisr" 28.02.2026 @ https://m.edsoo.ru/6e864db5
69 KonTtponpsHas padora o Teme bubnuoreka [IOK
"Hemerauisr" 02.03.2026 @ https://m.edsoo.ru/d0484c76
20 AHanu3 pe3yabTaTOB KOHTPOJIbHOMN bubanorexa [JOK
paboThl, KOPPEKIKS OIINOO0K 06.03.2026  https://m.edsoo.ru/2b7e9510
TTonoxxeHne MeTaJIOB B
[Tepuoanueckoit cucreMe XUMHUECKUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmiorexa LIOK
) P 07.03.2026  https://m.edso0.ru/9839c16c
AIEKTPOHHBIX 000JI0UEK aTOMOB
METAJLIOB
OO6mue ¢puznueckre CBOMCTBa
12 MeTtaioB. [IppMeHeHne MeTANIOB B Bubmaorexa IIOK
P 09.03.2026  https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 Cnnasel MetaiioB. Koppo3ust bubnuotexa [JOK
METAJJIOB 13.03.2026  https://m.edsoo.ru/42b872e3
74 Perrenue 3agad pa3anyHbIX TUIIOB Bubmorexa IIOK
Aatp 14.03.2026 @ https://m.edsoo.ru/e3de37h6
DNEKTPOXUMHUYECKHHA Psi/I HAMTPsHKSHUN
75 MeTaiuioB. O0IIHe CII0COOb! bubmorexa LIOK
i 16.03.2026 = https://m.edsoo.ru/94eb377a

MOJIy4YCHHA MCTAJIJIOB
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OO6mas xapakrepuctuka metayioB |A-
rpynmnsl [lepuoandeckoi cuctembl
XUMHYECKUX 3JeMeHTOB. HaTpuii u

bubnunorexa LIOK

76 KaJuii: mojgy4yeHue, Gusndeckue u 20.03.2026  https://m.edsoo.ru/e12c26b3
XUMHYECKHE CBOICTBA, IPUMEHEHHE
IPOCTHIX BEIIECTB M UX COCTUHEHUN
OO61mas xapakTepuCTHKa METAJIOB
lHA-rpynms [Tepuoanueckoit cucTeMbl

77 XHUMHYECKHUX JIEMEHTOB. Maruuii u bubnuoreka [{OK
KaJbLIM: TOTy4YeHue, (pu3nyecKue u 21.03.2026  https://m.edsoo.ru/7c3e49c0
XUMHYECKHE CBOWCTBA, IPIMEHEHHE
MPOCTHIX BEIIECTB M X COCTUHEHUI

78 JKécTkocTh BOABI M CLIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHHUS 23.03.2026  https://m.edsoo.ru/c74bfae9

79 AIOMUHUI: TIOTy4YeHHe, pusnueckue bubmmnoreka HOK
Y XUMUYECKHE CBOWCTBA, IPUMEHEHUE 06.04.2026  https://m.edsoo.ru/0e79b266
AmdotepHbIe CBOMCTBA OKCHIA U

80 TUAPOKCH/IA aTFOMHUHHUS, bu6nmorexa LIOK
TUIPOKCOKOMILJIEKCHI aJTFOMUHUS, UX 10.04.2026 = https://m.edso0.ru/5d12d318
pUMEHEHHE

81 Pemienue 3a1au pa3auyHbIX TUIOB 11.04.2026
[IpakTuueckas padora Ne 7. Pemenue

82 HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME bubnmorera LOK

13.04.2026 = https://m.edsoo.ru/27a4af43

"MeTasisl TIIaBHBIX OArpymHn”
OO61as xapakTepuCTHKa METAJIOB

83 no0OouHbIX noarpynn (b-rpymnm) bu6muoreka [JOK
[Tepuoanueckoii cuctemsl 17.04.2026  https://m.eds00.ru/610d7431

XUMHUYCCKUX OJICMCHTOB
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duznueckre 1 XUMUYECKHE CBOMCTBA

84 XpoMa U €ro COeIUHEHUN, UX Bubmuorexa HOK
P A ’ 18.04.2026  https://m.edsoo.ru/9911bef3
IPUMEHEHHUE
Baxwuelime coelMHEHNS] MapraHia.
85 [Tepmanranar xamus, €ro Bubmorexa LIOK
p 9 20.04.2026  https://m.eds00.ru/039d69c8
OKHUCJIUTEILHBIE CBOMCTBA
dusnyeckue U XUMUYECKHAE CBOMCTBA
86 )kenesa u ero coenuaennii. [lonyyenue Bubmrorexa IOK
' v 24.04.2026  https://m.edsoo.ru/1b7f8741
Y TIPUMEHEHUE CIUIABOB JKeje3a
Ddusnueckue U XUMUUECKUE CBOMCTBA
87 MEIU U €€ COeqUHEHUI, UX Bubmorexa IIOK
’ 25.04.2026  https://m.edsoo.ru/2bc0f954
IPUMEHEHHUE
Dusnueckue U XMMHUYECKUE CBOICTBA
88 IIMHKA U €r0 COeAUHEHUH, NX bubnunoreka LIOK
IpUMEHEHHNE. [ MIPOKCOKOMILIEKCHI 27.04.2026  https://m.edsoo.ru/b1f2beal
LIUHKA
[IpakTuueckas padora Ne 8. Pemenue
89 SKCIEPUMEHTAILHBIX 3a/4a4 10 TEME bubmiorexa LOK
" P " 04.05.2026  https://m.edsoo.ru/a6e352ea
MerTannsl TOOOYHBIX MOATPYIIT
90 Pemenne 3amay pa3InyHbIX TUIIOB Bubmorexa LIOK
Aatp 08.05.2026  https://m.edsoo.ru/a8h83d83
O000IIIeHNE U CUCTEMATU3AIHS
91 W3YYEHHOI'0 MaTepualia o TeMe Bubmuorexa LIOK
" i " P 11.05.2026 = https://m.edsoo.ru/e91fe975
Mertamisl
92 KonTtponbHas pabora o Teme bu6muoreka [JOK
"MeTtamisr" 15.05.2026 @ https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yinbTaToB KOHTPOJIBHOMN bu6muoreka [JOK
paboThl, KOPPEKLIHSI OIIUOOK 16.05.2026  https://m.edsoo.ru/9ebff2fd
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Ponp xumuu B obecrieueHUN
YCTOﬁqHBOFO Pa3BUTHA YCTIOBEUYCCTBA.

bubnunoreka LIOK

94 1
[TonsiTHE O HAYYHBIX METOIaX 18.05.2026 | https://m.edsoo.ru/080fe1f0
HCCJICIOBAHMS BEIICCTB
HaydHble IpUHIUIIBI OpraHU3aINH
95 XUMHUYECKOTO MPOU3BO/ICTBA. 1 bubmmoreka [JOK
[TpombIlIIEHHBIEC CITOCOOBI TTOJTYYCHHS 18.05.2026 = https://m.edsoo.ru/2e45a44f
BOKHCUIIINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE
96 OKPYIKaIOIIICH CPebl U €ro 1 bubmorexa OK
Py P 22.05.2026  https://m.edso0.ru/9f11bf51
IIOCJICICTBHS
97 XuMHS U 3I0POBBE YETOBEKA. 1 bubnnoreka [JOK
JlexapcTBeHHBIE CpE/ICTBA 22.05.2026  https://m.edsoo.ru/a6552721
08 Xumug iy, Poab XumMun B 1 bubnunoreka LIOK
obecreueHny MUIIeBON Oe30MacHOCTH 23.05.2026  https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdromepHbie 1 bubmuoteka [IOK
cpenctBa. beitoBast xumust 23.05.2026 | https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENLCTBE. BaskHelme
100 CTPOUTENILHBIE Y KOHCTPYKIIMOHHBIE 1 bubnmorexa [JOK
P 26 25.05.2026  https://m.edsoo.ru/61e69003
MaTepHabI
XHUMHS B CEITBCKOM XO3SIHCTBE.
101 Opranuueckue 1 MUHEpaJIbHbIE 1 bubmorexa HOK
P P 25.05.2026  https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucrtemaru3zanus 1 0000IICHUE 1 bubnuoreka [JOK
3HAHUU 10 TEME https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

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

OCHOBOIOJIAralouue MOHATUS (XUMHUYECKHM AJIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XMMHUYECKass CBsI3b (OG- M T-CBSI3b, KPATHBIC CBA3M), THOPHIM3AIINSA
aTOMHBIX oOpOuTanel, KpUCTaJUIMUecKas pemeéTKa, MoJib, MOJISIpHas
Macca, MOJSpHbIAE O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AUCIEPCHBIE CHUCTEMBI), KPUCTAILIOTUAPATHI, YIIIEPOIHBIN
ckeser, (yHKIMOHAJbHAs TPYIIa, paguKal, HW30MEpbl, CTPYKTypHas
dopmymna, umzomepus  (CTPyKTypHas, TreoMmMeTrpudeckas  (mmc-,
TPAaHCU30MEpHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJ- M a30TCOJEpKAIINE COCIUHEHHS, OMOJIOTHYEeCKH aKTHBHBIE
BellecTBa (yriaeBOAbl, KUPbI, OCIKK1), MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX peaKkUUid (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE, HK30- U
SH/IOTEPMHUYECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, HJIEKTPOJIUTHI, HEITEKTPOIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb JIUCCOLMALNN, OKUCIINUTEND,
BOCCTAHOBUTENb,  JJEKTPOJIM3, CKOPOCTb XUMHUYECKOW peakiuu,

XUMHUYCCKOC paBHOBeCI/Ie)

1.2

13

TEOPUH U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHHUSI OpPraHUYECKUX
BemiectB A.M. ByTnepoBa, Teopus 3ME€KTPOTUTHUECKON THCCOIMALINU,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU S3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIKAIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTHU
XMMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJIIAPHOM YPOBHAX

NpCACTaBJICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHI/Iﬁ .

TEPMOANHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMCPHOCTAX nux




MMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

14

(aKTOJIOTMUECKUE CBEJEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHYECKOW JESTEIBHOCTH

YECJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha HpUMepe
IIPOM3BOJACTBA CEPHOW KHCIOTH, aMMHaka, METaHOJa, IepepaboTKu
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIIATH:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUKW CTPOCHHUA U

CBOMCTB HEOPraHWYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUN

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHUSIMH H NpeaAcCTaBJICHUAMUA
APpyrux mnpeamMeToB AJist 0osiee OCO3HAHHOIO MOHMMAHHUSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIB30BATh!:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpPIKJIZlI[HOfI XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCHICCTB, OTHOCAIIUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPIraHUYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA H

KPUTEpUU JUIs KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4eCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH T KJIacCU(DUKAIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 pa3NMYHBIM TpHU3HAKaM (YUCITYy U COCTaBy pEarupyIONIMX BEIIECTB,
TErIoBOMY  3(PQEKTy peakiu, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y4aCTUro KaTaJII/I3aT0pa)

ChopMHUpPOBAaHHOCTH YMEHHUS XapaKTEPH30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSSHHHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHpeneeBa U UX BaJE€HTHBIE BO3MOKHOCTH, HCTIONB3Ys MOHATHUS S-, p-,

d-31eKTpOHHbBIE OPOUTAITH, SHEPTETUIECKUE YPOBHU




ChopMupoBaHHOCTH yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHMS
CBOWCTB XMMHYECKHX DJIEMEHTOB M O0pa3yeMbIX MU COCTUHEHUH IO

MepuoiaM U rpynmam

ChopMUpOBaHHOCTE YMEHHSI COCTAaBISITH YPABHCHHSI XHUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMeHa, YYUTHIBas YCIOBUS, IPU KOTOPBIX
9TH PEeaKUru UAYT JO KOHIIA

peakuuii TUAPONIN3a, peaklui KOMIUIEKCOOOpa3oBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapaKTCp 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[PIHCHI/II;'I OT KpaTHOCTH MW THIIA
KOBaJICHTHOU CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB W I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0COOEHHOCTEH pealin3anu pa3JInIHbIX

MEXaHNU3MOB IIPOTEKAHUS pPEAKIUN

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOLIMMUA

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTaB M BaKHEHIINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KjaccaM H
rpymnmnamM COeIUHEHUH (IIPOCThIe BEIECTBA, OKCUbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FUPBI, CIUPTHL, (HEHOIIBI, AJIbJETHIbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl MO XUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYEeCKUX BETUYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 HUCXOJIHBIX BEIIECTB JaHO B BHUJIE PACTBOPA C ONPEEIEHHON MacCOBOM
J0JIel pacCTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET IPUMECH )

MaccoBOW WM 00BbEMHOM 107U, BBIX0J1a TPOAYKTA PEAKIIIHI

TETI0BOTO 3 (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

M0 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA




11

12

Brnanenue cucteMoll 3HaHHM O METOJAX HAYYHOTO MO3HAHMS SIBICHUU
MIPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHUSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHQBHOﬁ KHU3HHU

CchopMHpPOBaHHOCTE YMEHHUS NPUMEHATh (MCIONb30BaTh) 3HAHUA O
COCTaBE U CBOMCTBAaxX BEILECTB Ul AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO IPUPONY; MAJs IPUHATUSA

IPaMOTHBIX pPEILIEHU TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U IMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyUCHHE W HW3YYCHUE CBOKMCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢ BeIIeCTBAaMH W J1a0OpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIIECIOBAaHUS; TPEACTABIATH B
pasnuaHON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATH U

OLCHUBAThb UX NOCTOBECPHOCTH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMaIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MaccoBoOi MHpOpMaIuH, ceTh IHTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U MCIIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHOMN

yueOHOIl 3a1aueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBaTh HH(MOPMAIMIO C TO3WIMKA HKOJOTHUYECKOW Oe30MacHOCTH
TIOCJICZICTBUIT OBITOBOM W TMPOM3BOJACTBEHHOHN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHUMAs CMBICI TIOKa3aTels MpeneIbHOU
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILICHUS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3IECUCTBUS HA OPTaHU3M

YCJIOBCKaA




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
11O XUMHNH

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

11

Crpoenue BemiectBa. CoBpeMeHHasi MOJIeNIb CTPOEHHsI aroma. PacrpesnencHue
ANIEKTPOHOB [0 JHEPreTHYECKUM ypoBHAM. Kiaccudukamus XUMHYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aToMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YKAEHHOE COCTOSHHS AaTOMOB. JDJICKTPOHHAs

KoH(uUrypaius aroma. BarieHTHbIE 2JIEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux daeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.MI. MenneneeBa. [lpuununsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB JJIEMEHTOB M HMX COCIUHEHUU IO
NepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHGHI/Iﬁ, BBICHIUX OKCUI0B U TUAPOKCUIOB

1.3

BanentHocts. DnekTpooTpuniateabHOCTh. CTENEeHb OKUCTICHUS

14

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAJUIMYECKAsi, BOJIOPOIHAS)
1 MexaHu3MbI e€ oOpa3zoBaHus. MexxMoNeKysIpHbIe B3auMoeicTBus. BemecTBa
MOJIEKYJIIPHOIO U HEMOJIEKYJSIPHOTO CTPOEHMsS. THIbl KPHUCTAIUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIIA KPUCTAIUIMUECKON peréTKI

XuMu4decKas pcaKuus. KHaCCI/I(I)I/IKaI_II/IH XUMHUYCCKUX peaKI_II/Iﬁ B

HEOPraHMYECKON ¥ OpraHN4ecKoi XUMHUU. 3aKOH COXPAHEHMsI MAaCcChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 (ekTh XUMUYECKUX peakiuil. TepMoxXxumMuueckue ypaBHEHUs

1.8

OObpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIUME Ha

COCTOSIHUE XUMHUYeCKOro pasHoBecus. [Ipunnun Jle [llarense

1.9

1.10

1.11

OnexTponutnueckas auccoruanus. CuiibHble U cinalble anekTponuthl. Cpena
BOAHBIX PACTBOPOB BEILECTB: KHCIAsi, HEWUTpaibHas, IienouyHas. CTeneHb
aucconuanuy. Peakiimym HOHHOro ooMeHa

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

CriocoObl BEIpaKeHHs KOHIIGHTPALUK PACTBOPOB: MAacCOBasi A0JIsS pAaCTBOPEHHOTO
BElIeCTBa, MOJIApHAs KOHIEHTpauus. HacelllleHHble ¥ HEHachIlEHHbIE

pacTBOPBI, pacCTBOPUMOCTh. Kprcramioruaparst

1.12

OKHCIUTENTFHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBegeHne BEmEeCTB B cpenax C

pa3zHbIM 3HaUeHHEeM PH. MeToabl 21eKTpoOHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanuii, KajabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coeauHeHmid. OOmue
CIOCOOBI MOJTYYCHHS] METAIIJIOB

XHWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAIOB (TAJIOTEHOB, CEphbI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUsS) M HX  COCAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnueckast CBSI3b HEOPraHUYECKHUX BEILECTB, MPUHAIICKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

#HPar##H#  nenTudukanms HeopraHmyecknx coeanHeHmnii. KauectseHHbie

PC€aKu Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPHUH XHMHYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YrinepoaHblii CKeJIeT OPraHu4YeCKOW MOJIEKYJIBI.
KpatHocTh xumuueckoil cBsi3u. S- M P-cBs3U. SP3-, SP2-, SP-ruOpuaAHU3aAIIH
opOuTaneil aTOMOB yriiepoaa. 3aBUCUMOCTb CBOMCTB BEIECTB OT XUMHUYECKOTO

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

3.2

[lonsiTve o  QyHkumoHanbHOM  rpymme.  OpueHTaluuoHHbIE  3PQPEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o knaccupuKaMu OpraHuyYecKux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COEIWHEHUN (CHUCTeMaThyecKkas) W TpUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIA MEXaHWU3MbI pCaKkIuu. Ilonsatue o

Hykieopuie u snexrpoduie. [Ipauno MapkoBHukosa. [Ipasuio 3aiineBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, Hu3oMmepusanusi, ropenue. IlomyueHue
ankaHoB. l[lukmoankanel. Cnenmuduka CBOWCTB IUKIOAIKAHOB C  MaJlbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOCAMHEHUS (TajJoreHHpPOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHMUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMblnieHHbIe ¥ Ta0OpPAaTOPHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUEHOB: pCakuu MNpPHUCOCAUHCHUA

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




aJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOr€HUPOBaHUE,
THJIPUPOBAHUE, THIpATAIUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONy4YeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTI'O INIAMEHM Ul CBAPKHU U PE3KU

MCETAaJlJIOB. HpI/IMeHeHI/IC allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peakUUH  AIEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3onma.
Oco0OeHHOCTH XMMHMYECKHX CBOMCTB ctupona. [loaumepusanust cTuposna.

Crioco0b1 IOJIYYCHHUA U IPUMEHCHUEC apOMATUUYCCKUX YTJIIEBOJOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO  YCTaHOBJIGHUS — HAJIMYMA
THIPOKCOTPYIIIBI, C  TAJOT€HOBOAOPOAAMH  KaK  CIIOCOO  TOJTydeHHS
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropeHus.
[TonyyeHue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOb U TIIMLUEPUH KaK IPEICTaBUTENN IPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosia (peakuuu ¢ HaTpueM, T'HIPOKCHIIOM

Hatpus, Opomom). [lonyuenue perona

3.12

3.13

3.14

AJH)Z[GFI/IZII)I. XUMHYECKHE CBOMCTBA MNpCAC/IbHBIX AJbACTUAOB: THAPUPOBAHUC,
KAueCTBCHHBIC PEaKIMU Ha KapOOHWIbHYIO TPymmy (peakius «cepeOdpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (I1). Tlomyuenune npenenbHBIX
QNbJIETHJIOB: OKHCIIEHHE CHOUPTOB, THApATalMs aleTWieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocT pPCaKun OKUCICHUS allCTOHA

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

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHune CrIoXHBIX 3PUPOB B
MUIIEBOW M Nap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIOKHbIE 3(UpbI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBOWCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIIEHUE. [MIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTY4YE€HHs COJeM BBICHIMX KapOOHOBBIX KHCIOT. MbLTa Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIUIFOKO3BI: pPEAaKIMM C Y4YacTHEM CHOUPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCTIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAQ4YCHUE B JKU3HEACATEIBHOCTH OpraHusma. Jucaxapuasl: caxapo3a, MajabTo3a.
BoccranaBiuBaomye M HEBOCCTaHABJIMBAKOIIME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmail, riukoreH. CTpoeHHEe MaKpOMOJEKYJI
Kpaxmajla, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla H
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMaja: TIMAPOJIU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢pupoB nemwIono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIN 1IENK)

AMUHBI. AMHMHBI KaK OPraHMYECKUE OCHOBAHUS: PEAKLUU C BOJOHM, KHCIOTaMH,
peakuusi TOpeHHsl. AHWIUH Kak MPeACTaBUTENIb apOMATHUYECKHUX aMHUHOB.
XUMHYECKHE CBOMCTBAa aHWUJIMHA: B3aUMOJCIHCTBHE C KHUCIOTaMH, OpOMHOI
BOJOM, okwucieHue. I[lonyyeHue aMHMHOB aJKWUJIMPOBAaHUEM aMMHUaKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATYpallus, KaYeCTBEHHbIE (LIBETHBIC) PEaKLUU

Ha OenKu

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOMCTB IOJIMMEPOB OT
cTpoeHus: MouyieKyld. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIK MOJUMEpU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

###Par#H# 1 nenTudukanns opraHMuecKux coeJuHeHni. Pemmenne

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HaBaHNEC OPraHNYCCKUX BCIICCTB

3.20

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

XUMHUS U KU3Hb

4.1

XuMmusi B moBcenHeBHOM xu3Hu. [IpaBuna Ge3zomacHOM paboOTBl C €IKUMH,

TOpHOYHMMU U TOKCUYHBIMU BCIICCTBAMH, CPECIACTBAMU OBITOBOI XUMHUH

4.2

4.3

4.4

XUMHS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MPOMBIIIIEHHOCTH. XUMHS M JHEpPreTuka: MPUPOIHBIA M TOMYTHBIA He(TAHOIM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XuUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpellbl U €ro
nocnencteus. Oxpana ruapocdepsl, MOYBbI, arMocdepsl, GIopsl U GayHBl OT
XUMHYECKOTro 3arpsisHeHus. [Ipobimema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTepHaTI/IBHBIC HUCTOYHHUKU SHEPTUU

O6IJ_II/IC NPpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHUX




BElIeCTB (HA TMpUMEpe MPOU3BOJICTBA aMMHaKa, CEPHOW KUCIOThI). UEpHas u
uBetHas  metayuryprusi.  CTEKJI0 M CWIMKaTHas  IPOMBIIUICHHOCTb.

[Ipombinennass  opranudeckas  xumus.  Cppb€ A OpraHu4ecKoin

MIPOMBIIIJICHHOCTH
5 HH#Par##H# Tunbl pacy€THBIX 3a/1a4
#H##Par####PacdéTbl Macchl BeIIeCTBa WIIM 00bEMA Ta30B 110 U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE WIIH 00BEMY OIHOTO M3 YUACTBYIOIIUX B PEAKIIUH
BEIICCTB
5.2 ##HPar##H##Pacuérel TeruoBoro ¢ ¢exra peakuu
5.3 ##HPar##HPacuéTpl 00bEMHBIX OTHOIIEHUH Ia30B MPU XUMUYECKUX PEAKIIHSIX
5.4 #i##Par###Pacuérel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) IPOIYKTOB
' peaxiuu, eciiu OJJHO U3 BELIECTB JIaHO B U30BITKE (MMEET MPUMECH)
55 #HH#Par###PacuéTbl MacCcOBOM WM 0OBEMHOM JTOJIM BHIX0/1a IPOAYKTA PEAKIIUU
' OT TEOPETHUYECKH BO3ZMOKHOTO
###Par###PacuéTel Maccel (00BEMA, KOJTMYECTBA BEIICCTBA) IPOAYKTA PEAKIUH,
5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJIE PACTBOpA C OMpPeIeIEHHON MaccoBOil 1oyei
PacTBOPEHHOTO BEILIECTBA
57 ###Par###PacuéTpl ¢ UICTIOIB30BAHUEM MOHATUH «MacCOBAast I0JISI», «MOJIpHAs
' KOHIICHTPALIUS», «PACTBOPUMOCTH
###Par##HaxoxaeHne MOIeKyasipHON (POPMYIIBI OPTaHUYECKOTO BEIECTBA IO
5.8 €ro TUTOTHOCTH ¥l MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIUX B €0 COCTaB, UJIH 110

MIPOYKTaM CTOPaHHUS




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; 10 kiacc. yrinyonennoe ooyuenue Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

* Xumus; 11 kiace. yrinyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; mox peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiectBo «M3aaTenbeTBO

«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Xumus. YrinyOneHHsiid ypoBenb. 10 kimacc. Meroaudeckoe nocoodue, Epemun
B.B.

Xumus. YrinyOneHasiid ypoBenb. 11 kiace. Metonuueckoe nocodue, Epemun
B.B.

Pabouas nporpamma no xumuu 10-11 knacc Jlunua YMK Jlyauna @I'OC

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



http://school-collection.edu.ru

http://fcior.edu.ru
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