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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Imero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YIIIYOJNIEHHOTO W3Y4YEHHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpazoBanusi ywammuxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O00IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCJIOBHIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix MnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCS] OJTHOM M3 MPUOPUTETHBIX AUCIUTLINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE TMpeaMeTa «XUMHS» TMOIydaeT
HOJpOOHYI0  MHTEpPIpPETalri0 B  COOTBETCTBUUM C  OCHOBOIOJIAraroIIMMHU
nosnoxkeHusimu ®I'OC COO o B3auMOOOYCIIOBICHHOCTH ILIEJIeH, ColepKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAsA, peau3alusl KOTOpoW oOecreynBaeT
MOJIyYCHUE TPEICTAaBICHUS O IIENIAX, COJAEpX aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/IeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHHUS U TOCJIEAOBATEIBLHOCTH
U3y4eHHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTElIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
paMKax HWTOTOBOM arrecTtaniud B (OpPME EIMHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma aJis yriyOJI€HHOTO N3YUEHUS XUMUH:



e YCTAaHaBIMBAET WHBApPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpesneseHue M CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

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

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3aJa4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cCpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MpOTrpamMMBbl CpEeIHEro o01ero o0pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  OO0ydYarolmerocs IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM NO3ULMSAM B IpPOrpaMMe IO XUMHUHU INPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJIEHHOW MPOrpaMMoOll MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpAa €ro BapHATHBHOW COCTaBJISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIMpoBaHHOTO OOYYEHHS HAa YpPOBHE CpEIHEro oO0miero oOpa3zoBaHUs
XUMHSI Ha YpOBHE YINIYOJEHHOrO W3Yy4YE€HHs HaNpaBlieH Ha peaju3aluio
NPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUANIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUMIUIMH B BY3aX U OpPraHU3aLHUAX CPEIHEro MpoecCHOHAIBHOTO
oOpa3zoBanus. B 93Toli CBs3M wH3ydeHHE MpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHsl, B TOM YHKCJIE C IEPCIEKTUBOM MOCIEIYIONIET0 MOJIYYeHUS] XUMUYECKOTO
oOpa3oBaHUs B OpraHu3aIusax nmpodeccuoHanbHoro 00pasoBanusi. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM IPOTPaMMBI  CpeAaHEro oOmero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3aJay



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
00OOMIEHHBIX  CIIOCOOOB  JEATEIHLHOCTH, HWMCIOIMIMX  MEXIUCIUTINHAPHBIN,
HAJIPEIMETHBIN XapaKTep.

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

OcHoBY copepxkaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMA U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. JTa cucTreMa
3HAHMM [OJy4aeT ONpEAeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJI€HHOM YPOBHE H3yYEHHs MpeaMera oOecredeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX UX COEAMHEHUN Ha OCHOBE PACIIUPEHUSA U YIIIyOJeHUs
IIPEICTABICHUA O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKH 3PEHHS] XUMHUECKOW KUHETHUKU
U TepMoauHamMuku. W3ydenme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUYECKUX M3MEHEHUH Nnpu €€ oO0pa3oBaHUU U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpOBAHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLECCax U JIEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckod XMMHUU TPU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIMii.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHUS JIJIsl KJIACCOB OMpPEeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
IPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbBIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3NYECKOro npoduiis 0oJbInoe
3HaueHHUe OyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHM B XMUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHas Teopusi B (U3HUKE), 3aKOHbI COXpPaHEHUS



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

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

B mnnane ¢opmupoBaHUsT OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAYYHBIX METOJIOB MTO3HAHHUS U OIbITa MPAKTUYECKOTO MIPUMEHEHUST HAYIHBIX
3HAaHUM HM3y4eHHE NpeaMera «XHUMHUsD Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TIpEAMETAaMU, BXOJSAIIMMH B COCTaB
npeaMeTHbix obnacteld «EcTecTBeHHO-HAaydHbIE MOpeaMeThD», «MaTeMartnka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEPATYpA».

[Ipn u3ydenun ydyeOHOro mnpeaMera «XuUMUs» Ha YIIyOJIEHHOM YPOBHE
Tak)Xe, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero ooliiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4yeil MEPBOCTENEHHON 3HAYUMOCTH SIBJsieTCS (DOPMUPOBAHKHE OCHOB
HAyKM XUMHUHU Kak O0O0JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESTEIPHOCTH YEJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJbTYphl. Pemienune
TOM 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3YYEHHUS TMIpeAMeTa TMperoiaraet
pean3alMIo TAKKUX LIEJIEH, KaK:

e (QopMupoBaHUE TMPEJCTABICHUN: O MaTEepUaIbHOM E€IUHCTBE MU,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIEHUM MPUPOIBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  PEHICHHH  MPOoOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHNN HOBBIX MAaT€pHUaIOB, HOBbIX ICTOYHUKOB YHEPIUH, B
o0eCTieYeHUN PAIIMOHAIIBHOTO MPUPOONOJIb30BaHus, B (POpMHUpPOBAHUU
MHUPOBO33pEHUS U OOIIEH KyJIbTYphl YEIOBEKA, a TAKXKE JKOJOTUYECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpeie;

e OCBOCHHME CHCTEMbl 3HAHHUM, JIEKAINMX B OCHOBE XUMHYECKOMU
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOM KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUW XHMMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHM BEIIECTBA HA pPAa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJIMOJICKYJISIDHOM, O  TEPMOJMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKUUM, O



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

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

yrayOjJeHue  TpEeACTABICHMM O  HAy4HbIX  METOJax  IO3HaHuS,
HEOOXOJUMBIX JUIsl TPUOOPETEHUS! YMEHUU OpPUEHTUPOBATHCS B MHpPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
NPUPOAE, B MPAKTUYECKON IEATETbHOCTH U MOBCETHEBHOM KU3HU.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GYHKUMNA LETOCTHOM CHCTEMBI CPEIHEro oOmIero o0pa3oBaHUs NpPH HU3YyYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypoBHE OCOOYH0 — aKTyaJbHOCTb
IpUOOPETAIOT TaKUe LIENU U 331a4H, KakK:

BOCIHUTaHUE YOEXKJAEHHOCTH B TI03HABAEMOCTU SIBJICHUW TMPUPOJBI,
YBOKEHUS K TMpOLEecCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKJIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOY4YEHHWIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HA  OCHOBE  YCBOECHHUS
00111eueTI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MTO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHHS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBHUIO yCHIENTHOM MPpo(deCCHOHATBHON 1 OOIIECTBEHHOM JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpoBaHNEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JIEITESIbHOCTH.

OO01iee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUYCHHUS XUMHH Ha YTIIyOJICHHOM
YpOBHE CpeaHero obmiero oopasoBaHusi, cocrabiseTr 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMMH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHEHH.

DNEeKTPOHHOE CTPOEHHE aToma YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OPraHUYECKUX COCIMHEHMSIX. Tumbl TUOpUIM3AIMM AaTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbIN). TUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiectB. [loHsTue o0 cBOOOJHOM paaukane, Hykiaeoduie u
anekTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalicHHas,
ckenerHass. M3omepus. Buabl wH30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe AH(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHAYKTHUBHBIM
Y ME30MEPHBIN 3P PEKTHI).

[IpencraBnenne o KiIacCU(pUKALMKM OpraHMyeckux BeulecTB. lloHsTHe O
dbynkunonaasHOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHoCTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOyTJIMBAaHME W TOPEHHE), KOHCTPYMPOBAHHE MOJEICH MOJEKYI
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, Sp°-
ruOpuau3annsi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLNH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTra, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U IPUMEHEHUE aJIKaHOB.

[Muknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKJIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN QlKEHOB, Sp*-
ruOpuan3alysl aTOMHBIX OpOUTalleld yriepoaa, G- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XHWMUYECKHE CBOWCTBA: PEAKIMU MPUCOCAUHEHHS, 3aMEIICHUS B O-ITOJOKECHHE
IpU JBOMHOM CBSI3M, MoJMMepu3auuu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Ankanuensl. Knaccuukanust ankaaneHoB (CONpspKEHHBIE, WU30JIMPOBAHHbIE,
Kymynuposaruwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS M1 XMMHUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamnus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE WU MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMUYECKHE  CBOMCTBA:  peaKUUMW  NPUCOCAUHEHUS, JUMEpU3aLHUU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTudeckue YriieBoaopoasl (apeHsl). ['omomoruueckuii psij apeHoB,
oOmast popMyia, HOMEHKIIATypa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl Oenzona. dusnueckue cBOMCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIIeHHs B OEH30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paJuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIECHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUJIbHBIX PAJUKAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOUCTB cTupoda. [lomumepusaius ctuposia. CrocoObl MOTydeHUS U
PUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI#l yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOsl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUHN, KATAIUTUYECKHI), PUDOPMUHT, THUPOIH3.
[TpomykThl mepepabOTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyeckas CBSI3b MEXKIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTC€HIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOrPYIIy, HUTPOTPyNNly, IUAHOrPYIIY,
aMmuHorpymnimy. JleiicTBUe Ha TraJOoreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAIIKAHOB C MArHUEM WM LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
n3yueHue (pU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBedMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa KaJius, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEILECTBAX, MOJY4YEHUE HTUICHA U
M3YYEHHUE €ro CBOMCTB, O3HaKOoMiieHHE ¢ KoyueKiusMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJCJIMPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamnue opranudeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKY]l (Ha MpUMEpe
METaHOJIa W J3TaHojda). ['oMonormdeckui psu, oOmas ¢opMynna, H30Mepus,
HOMEHKJIaTypa u kinaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMH W  HEOPraHMYECKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOMy4YeHUs W TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pPEAKIIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JlefictBue Ha opraHu3m dYenoBeka. CrnocoObl TOJMyYeHHS W TMPUMEHCHUE
MHOTOaTOMHBIX CITHPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHE TUIPOKCOTPYIIbI U
oenzonbHOTO sAnapa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB (enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06slI osryueHus: U mpuMeHeHue gperomna. GenonpopmanbAeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJerujioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. Du3nueckue CBOWCTBA albJIETUIOB U
KETOHOB. ~ XUMHUYECKHME  CBOICTBAa  aIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKUN Ha AJIbJETH/IbI.
CriocoObl OJTy4eHHs M IPUMEHEHHE alIbJIETH]I0OB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCTOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX TMpPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi dTepUPUKALMKM, PEAKIUH C YYacTHEM YIJIEBOAOPOJHOTO pajuKaia.
Oco0OeHHOCTH CBOWCTB MYpaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCIOT. IIpencraButenu BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapuUHOBAas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psina, oOwas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. DHU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1enioyHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX JKUPHBIX KUCIOT. KUpbI B IPUPOJE.

Mpi1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Knaccudukarus yrieBogaoB (MOHO-, -
U rnonucaxapuipel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pudo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA UM HaxoxAeHHE B mpupojae. PoToCHHTE3.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, CIOUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B XKU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaroIMe U HEBOCCTAaHABIMBAOIINE AUcaxapuasl. I 'napoaus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eumoio3a. CTpoeHre MakpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KaYECTBEHHAs pPEaKUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIN3, MOIy4YeHHe >PHUpPoB Leoa03bl. [loHsTHEe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
PacTBOPUMOCTh PA3JIMYHBIX CIUPTOB B BOJIE, B3aUMOJICVCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETH]l HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC pPEAKIIMM Ha albJeTUIIbl (C THAPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumMuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzammoaeicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 3adad no temMaM «ChupThl U
dbenomnwly, «KapOoHoBbIe KHUCIOTHI. CII0KHBIE YPUPHD.

A3oTcoaep:xalue OpraHn4ecKue coeJuHeHH .

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPHUYHBIE M TPETUYHHIC.
Crpoenue moliekyi, oOmas ¢opmysa, U30MepHusi, HOMEHKIATypa U (pU3nUecKue
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TMPEACTaBUTEIb aMHHOB apomaTrudyeckoro psiaa. CrpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHMiIHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudarhuueckux amMuHOB. l[loiyyeHue aHwiIMHA U3
HUTPOOEH30a.

AmuHokucnotel. Homenknarypa u uzoMmepusi. OTaeabHble TPEACTaBUTENIN O
AaMUHOKHUCIIOT: TJIMIMH, ajadnuH. @OU3NYecKne CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAuM, OOpa3oBaHUE TNENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 ¥ TUAPOJINU3 TIETTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEAKIINU Ha OCJIKHU.

DKCIEPUMEHTAJIbHBIE METOJbl HM3YyUYE€HUS BEIIECTB M HUX MPEBPAIICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, peIICHHEe OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxanue OpTraHUYECKUe COCIMHCHHUS u «Pacmo3naBanmne
OPraHUYECKUX COCTUHECHUI.

BricokomoJieKyIsIpHbIE COeTUHCHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs



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

[Tonumepubie Martepuanbl. I[lmacTtmacchl (TOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUITMKOHBI. Pe3nHa.

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

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
O3HAKOMJIEHUE C 0o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHue MoJIeKyJIsIpHOM (OpPMysIbl OPraHMYECKOTO COCAUHEHHUS TI0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEHIECTB, YCTAaHOBJEHUE CTPYKTYpPHOU (QOopMyIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOMCTB WJIU CIOCOOOB
MOJIYYEHHUsI, ONpPENECTICHUE AO0JM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusannst MeXIpeaMETHBIX CBS3EM NPU U3YYEHUH OPTaHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOI0 ITUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, KiaccuduKaiusi, HaOII0ICHUE, H3MEpPCHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

@dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HDHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMYMHBI, C€IUHUIIBI WU3MEPEHHUS, CKOPOCThb, DHEPTus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTEpPOTPO(PHBIA THIT TUTAHUA, OpOXKEHUE,



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

["eorpadust: mone3Hple HCKOMAEMbIE, TOILUIUBO.

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

11 KIIACC

OBHIASI N HEOPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX siAep. XUMHUYECKUU aneMeHT. M3oromnbel. CtpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YMCIIA. DHEPIEeTHUYCCKHE YPOBHH U
noAypoBHH. AToMHBIe opOuTanu. Kiraccupukaiys XuMUIECKUX dJIEMEHTOB (S-, p-,
d-, f-smementsl). PacmpenencHue SIEKTPOHOB IO AaTOMHBIM — OpPOHUTAJISIM.
DNeKTpOHHbIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyd HOHOB.
DIIEKTPOOTPUIIATEIILHOCTb.

[Tepuonnueckuii 3akoH u Ilepuoauueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
J.UN. Menneneera. CBA3b NMEpUOAUYECKOrO 3aKOoHA U [leproanyeckoi CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJHOXKHBIX BEHIECTB IO TpynmaM MW [epuoiaM. 3HAYCHUE
nepuoauueckoro 3akoHa /[.1. Menneneena.

XuMuyeckass CBSI3b. BHIBI XMMHYECKOM CBS3HM: KOBaJICHTHAs, HMOHHAasd,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENITOPHBIA. DHEPrus U JIuHa CB3U. [10JIsIpHOCT, HAITPABJICHHOCTD U
HACBhIIIA€MOCTh KOBAJECHTHOM CBs3U. KpaTHbie CBs3u. BomopojiHas CBs3b.
MexmoneKysspHbIe B3aUMOCUCTBHUS.

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

[IpencraBieHre 0 KOMIUIEKCHBIX coeuHEeHUsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUH.

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

[Tonstue o nucnepcHeix cucteMax. Mctuaable pactBopsl. [IpencraBienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacCTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanusi. HackleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. T pUBHUATLHBIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusxX. TernoBble 3QPEeKThl XUMUUECKUX PEaKIUi.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOoCTh XUMUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIEC peakuu. Katann3 u kaTannu3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIE peakIuu. XuMU4Yeckoe paBHoBecue. KoHncranra
XUMUYECKOT0 paBHOBecHUs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas jaucconuanusi. CuibHble W clIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienouHas. Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAHOBUTENb. I[IpollecChl OKHCIEHHS M BOCCTaHOBJIEHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYEeHHUS BEIIECTB W MX MPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCUIAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa, MOJENU
KPUCTAJUIMUECKUX PEHIETOK, MPOBEICHNE PEaKIMil HOHHOTO OOMEHa, OnpeieNieHrue
Cpeabl pacTBOPOB C TMOMOILIBID WHIWKATOPOB, M3YYCHUE BIIMSHUS PA3IAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumusi.

[Tonmoxenne HemeraiuioB B llepuognueckor cuUCTEME  XMMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUeCcKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAIIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIIMHU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWMCTBA. ['Mapumabl.
TonnMBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B mpuUpoje, CIOCOOBI MOJydeHUs, (GU3UUYECKHE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpoibl. BaxkHenmume KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI TTOTYYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopona. Ou3znyecknue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. HaxoxzaeHue B TpUpPOAE, CHOCOObI MONYy4YeHUS, (U3HUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHN.

A3zor. Haxoxnenue B mpupojie, CHocoObl MONydeHus, (punyeckue u
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprimeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHOCOObI MONy4YeHUS, (PU3HUUYECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [lpumenenune ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHHE B IpuUpoje. AJUIOTPOIHbIE  MOJIU(PUKALINY.
dusznyeckue M XUMUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronenHas kucimota u eé€
COJIM. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKu. IIprMeHeHre MpOCTHIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COECIVHEHNH.

Kpemunii. Haxoxxnenue B mpupone, CrnocoObl MOJNy4eHHs, (PU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBasi KHUCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUs U ero coequHeHuil. CTeKs0, ero noJiy4yeHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHW  metawioB.  OOmue  CrocoObl
NOJIyYeHUS METaJJIOB: TUAPOMETAILTYPTHUs, MUPOMETAILITYPrHs,
anekTpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuomnueckoit cUCTEMBI
XUMHUUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUUYECKHE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHCHUM.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer Ilepuogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKUE CBOMCTBAa, MPUMEHEHUE IMPOCTHIX BEIIECTB M HUX COECAUMHEHUH.
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noydyeHue, pusndeckre 1 XMMHUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOICTBa OKCHIa U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0ouHbIX noarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHUYECKHUX JIEMEHTOB.

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

@u3nyecKkue W XUMHYECKHE CBOMCTBA MapraHla W €ro COEIUHEHHII.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHnii. OKCupl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). [lonyueHue u npuMeHEHHE Keje3a
U €ro CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coeaquHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHNN.

[MuHk: momydyeHue, (U3MUYECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa M TMIPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [Ipumenenue
LIMHKA U €T0 COEUHEHUM.

DKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, xene3a, MarHus B
KHCIIOPOAE, H3yYEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
HIEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAIIOB C BOJOH (BO3MOXHO HCIOJIB30BaHUE
BHJIEOMATEPHAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTUOHBl METAJUIOB, B3aUMOJEHMCTBUE THAPOKCUIOB ATIOMUHHS W LHHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TeMaM
«["anorenn», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COEAUHEHUSN,
«Mertaibl TIaBHBIX TOArPYIID», «MeTamibl TOOOYHBIX HOATPYIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecrieyeHuu yCTOMUMBOrO pa3BUTUA yenoBedyecTBa. [lonstue
O HAyyHbIX METOJaxX IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [I[pOMBIIIIIIEHHBIE
CHOCOOBI MOMYYEHUsI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOYyYeHUs] METAJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CPENbl U €ro IOCIEICTBUS.
Posb xumuu B 06ecriedeHIH SHEPreTHIeCKoi Oe30MacHOCTH.

XuMHsi H 340pOoBbe uesnoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Pob XUMUHN B pa3BUTUN MEIUIIUHBI.



XvMHS THAIINA: OCHOBHBIC KOMITOHEHTHI, TTUIEBbIE 700aBKU. Poib Xxumun B
oOecrieuyeHnH UIIeBO 0€301TaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0€301acHOr0 HCIOJIb30BaHUs MpenapaToB OBITOBOM XUMHUU B IOBCEIHEBHOMU
JKU3HU.

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

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKkre 1 MUHEpaIbHbIC YI00pPEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKu, CTEKJIO, KE€paMHKa.
Marepuansl AJ1s 21eKTpOHUKH. HaHOTeXHOIOTr Uy,

Pacuérnble 3anaumn.

Pacuétpl: Maccel BeliecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMaA, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPAa C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKUUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBsA3€d TMpU  U3yYeHHM  oOIed u
HEOpPraHu4eckord xuMuM B 11 Kilacce oCylIecTBIISIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIBHBIX
peaMETax €CTEeCTBEHHO-HAYYHOT0 IIUKIIA.

OO0nue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, Kiaccu(uKkalus, nepuogudHOCTh, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, O3JJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSHHUE BEIIEeCTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocHcTeMa, ouocdepa, MeTaboIM3M, MaKpo-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAEMbI€, TOTUIUBRO,
PECYPCHL.

TexHonorus: XUMUYECKasi MPOMBIILICHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIE
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX pE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHHCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYyYaIOIIMXCA PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMH W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTaThl OCBOEHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEILHON M MPAKTUYECKOU JEATEITLHOCTH
OOy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XHUMHUSD)» OTPAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTH
oOy4Jaronmxcs B MPOLIecCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBAXKEHUS K 3aKOHY W IPABOIOPSAJIKY;

MPEACTABICHUS. O COLMAIBHBIX HOpPMax W MOpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUH YYEOHBIX M MO3HABATENBHBIX 3a/1a4, BBHIMOJHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YYCOHOU ACSITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOIICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€YECCTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
MNPUJIOKEHUS XHUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJIbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;



UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX JTOCTIKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIluH, CBA3aHHBIC C XUMUYECKUMU SBJICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUS IMOCIEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

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

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

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

OCO3HAHMS TMOCIEACTBUN W HENPUITHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEI0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesTEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YUYEHMIO MPOQPECCHI pa3iIudHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TpyJAa U pe3yibTaTaM TPyAOBOU AeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIIbHOM TPaeKTOPHUU
oOpazoBanus, Oyaymiedi mpodeccun M peanns3arud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKU I€1€CO00pa3HOro OTHOILIEHUS K NPUPOJIe KaK HCTOYHUKY
CYILECTBOBAHMS )KM3HU Ha 3EMJIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEeM, BIUSHHUS
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOIUMOCTH WCIIOJIb30BAHUS JOCTIDKCHUNW XUMHH  JISI
pELICHUSI BOMPOCOB PAMOHAIIBHOTO IMPHUPOIOIOIb30BAHUS;

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

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBIILUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTbITa NEATETbHOCTH JKOJIOTUYECKOU HaIPABJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MIPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouwu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

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

MOHUMAaHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpECTaBICHUS] 00 OKPYXKaloIllleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMAHHCTUYECKOM HAIPaBJICHHOCTH W BAXKHOM POJM B
CO3/JaHUM HOBOW 0a3pl MaTepUaIbHON KYJIBTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYy/ia U AKOJOTUYECKH KOM(OPTHOM KU3HH KAXKIOTO WICHA
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JeiaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 TOJyYCHUS
JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HECHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON JEATEILHOCTH;

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

WHTEpeca K OCOOCHHOCTAM TpyAa B PasIUYHBIX cepax MpopecCHOHATBHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4arOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPaKAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOI0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCcCIeA0BaHUE, HAOIIOJEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWUCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHEBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETECHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpegMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJIATHBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe AeiiCTBHS

1) 6a30Bble JJOruvYecKue JaeicTBUsI:

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

OMpENeNATh 1eMU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTU C OCTABIICHHBIMU LIEJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABJIMBATH HUX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITUS JISI OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUH;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh TMPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYKJCHHUS (MHAYKTUBHbBIC, JEAYKTUBHbBIEC, IIO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEeMbIe B XUMHUU CHUMBOJIUYECKUE
(3HAaKOBBIE) MOJICINIH, PEOOPA30BHIBATH MOACIBHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKHUX 3ajad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMHYECKUX PEAKIIHIA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMynTupoOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITETLHO C(OpPMYJIMPOBAaHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IJITAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 3a XOJA0M
Ipolecca, CaMOCTOSATENbHO IPOrHO3MPOBATh €ro pe3ysbTar, (OpMyIUpOBATH
000O0LIEHMS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (Hay4yHO-
HOMYJIsSIpHAasl JUTepaTypa XHMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BHIOB U (OpM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(bopMyaMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wHPOpPMAIIUM, HEOOXOAUMOW JUISI BBIMOJHEGHHS Y4YEOHBIX 3aaad
OIPEAECIIEHHOTO THUIIA;

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

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  HIPEACTABICHUS
uHpopmaruu (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKH H JIPYTHUE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MNPUMEHATh MeXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0AC AxaJIora /uam
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIaTh C MpEe3eHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIaCOBAaHUS MO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTh, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJMpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBINA croco0 HX pemeHus ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTpaMMbl IO XUMUU Ha YriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEero oOIero oOpa3oBaHHUs BKJIIOYAIOT CHCIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUsS» HayyHble 3HAHUSI, YMEHHS U CIIOCOOBI JEHCTBUI
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
1O TMOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUN B Pa3IMYHbBIX Y4€OHBIX
CUTYalHUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XUuMuel. B
nporpaMme MO XHMHHM TIPEIMETHbIE pPe3yJIbTaThl MPEACTABICHBI IO TOJaM
U3Y4YECHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHs»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poiu B 00€CIeueHWH yCTOWYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, IHEPTETUUECKOU U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHun PalOHAJIBEHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PECHUS M OOIICH KYyJIbTYpPHI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAaHUM, KOTOpAass  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH 3JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alus AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOAHBIN CKeNeT, (PyHKIIMOHATbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuueckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHUCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COCOUHEHHS, MOHOMED, MOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpPEBpallCHUs OHHEPrUU MpPH XUMHUYECKUX pEaKUusAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JISKAIIUE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexThi, opueHTanTs! 1 u Il pona);
(aKTOJOrMYEeCKUEe CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0OE€30IacHOM
WCIIOJIB30BaHUN BAXXKHEUIIIMX OPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATETPHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTAHABJIMBATh MX B3aMMOCBSI3b, MCIIOJb30BATh COOTBETCTBYIOIINWE MOHSTUS TPHU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYEeCKUX
BEILIECTB;

COCTaBIISAITh YPaBHEHHS] XUMUYECKUX PEAKIM M PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHii, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAILIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BELIECTB JJI WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMAaTUYECKOU
HomeHknatype (IUPAC) u npuBoaUTh TPUBHAIBHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEIIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, TIUIEPUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerull, aueTajbIerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCIATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHMUSX (KOBAJICHTHAas W HWOHHAas CBs3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 1j1si 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapaKTepuU30BaTb  COCTaB, CTpPOCHUE,
bu3nuecKkue M XUMHUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENICH pPa3IHMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKaHOB, IIUKJIOAJIKAHOB, aJKCHOB, AJIKaJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJIOPOJIOB, CIHUPTOB, AaJbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3()DUPOB, KUPOB, HUTPOCOSTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMil C MCHOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, YMEHHUS TOATBEP)KJIAaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKU YTJIE€BOIOPOJHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HaHUS — HAOJIOJACHUU, U3MEPEHUH, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

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



CHUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CJIECJACTBEHHBIX CBA3EH — JJIS U3Yy4CHUS
CBOICTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XHUMHH ISl OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHI MO XUMUYECKHUM
dbopMmynam U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BEMYMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapPaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBCHHOM CTOPOHBI: PACUYETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYECHHBIE 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUM
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3y4EHHUE CBOMCTB OPTaHHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/lady 10 PAacClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
O6e3omacHoro oOpalieHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopmMynupoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIATh B pazIudyHoON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€1eCO00pPa3HOT0 TMOBEACHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYKAIOILIEH
MIPUPOJTHOM CPEAbl U JOCTUKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHMYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeacTBa MaccoBoi nHpopmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(]OpMaIuio, nepepadaThiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJIECHUW NPHUPOJIbI, O MECT€ W 3HAYECHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JJaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECHEYEHUH PAIlMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
GbopMHpOBaHUM MHUPOBO33PEHHUSI W OO KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHWUK, KOTOpas  BKIJIFOYACT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKHM DJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, 3JIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHBIE OpOUTAIU, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb  OKHCIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUYECKON pEaKlUH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU NIPU XUMHUUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUU SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€KallMueé B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOEHUWU BEILECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U  KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJOTHYECKUE CBEJCHHSI O CBOMCTBAX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIB30BaHUN BAKHEUIIMX HEOPTAaHMYECKUX BEIECTB B OBITY U MPAKTUYECKOU
JEATCIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XHMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapakKTEpPHbIC MPU3HAKU TOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
cocTtaBieHuss (GOpMyNT BEUIECTB M  YpPaBHEHUM  XMMHUYECKUX  PEaKIIHi,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3HM (KOBAJEHTHAas,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUI KPHUCTAUIMYECKON  pElETKA
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh ~ yYMEHUH:  KJIAacCU(PUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUUECKHUE PEAKIIUH 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTAaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiru, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTtopa H
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCu(puKauuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOUIECKOTO 3akoHa Jl.
. MenneneeBa u IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKIINH;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IEPHUOIIOB
[Tepuomnueckont  cucremsl  J[.MI.  MengeneeBa,  UCNOJB3Ys  TOHSTHS
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHBbIE
opOuTaNnu», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XHMHMUYECKHX 3JIEMEHTOB M UX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHneneeBa, BaJIEHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh ~YMEHM: XapakTepH30BaThb (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHUE T€HETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIUX XUMUUECKUX PEAKLINM;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUH; peaKkIuil MOHHOTO OOMEHa MyTEM COCTaBIIEHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peaklud  TUAPOJIN3a;  PEaKuuiu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHUMHUYECKOW PEAKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JIeKAIKE B OCHOBE MMPOMBIIIJICHHOTO TOJYYEHUS CEPHOM KHCIIOTHI, aMMHAKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHUM O METOJaXx HAyYHOIO
MO3HAHUS SIBJICHUW MPUPOABl — HAOMIOACHUE, H3MEpPEHUE, MOJIeIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JIsI OOBSICHEHUS XUMHUYECKHX SBJICHUH, HMMEIIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JeATETbHOCTH YEJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBJISITh B3aUMOCBSI3b XMMHUECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00JIee 0OCO3HAHHOTO MOHUMAHUS MaTePUATIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs,;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
pEeaKIuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JaHO B BHUJIE PacTBOpa C
onpeeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WIJIM JIAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKinH;,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCMEpUMEHT  (MpOBEJACHHME  peakuuMid  HMOHHOro  OOMeEHa,
MOATBEPAKACHUE KAaUECTBEHHOI'O COCTaBa HEOPraHUYECKHUX BEILIECTB, ONPECICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHJWKATOPOB, W3YyUYCHHUE BIIUSHHUSI
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3ada4 1o TemaM «Mertawely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUJl OE30MacCHOTO OOpAIICHHs C BEIIECTBAMHU U JaOOPaTOPHBIM
o0opynoBanueMm, (HOpMyIupoBaTh IIedb HMCCJICNOBAaHUS, TMPEJCTABISATH B
paznu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHHI: COOIIOIATh TTpaBUIa TOJIb30BAaHUS XUMUYECKON
mocyJIol U 1abopaTopHBIM OO0OpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUS! CBOETrO 3JI0POBbSI, OKPYXKAIOIIEH MPUPOTHOM
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, OHMMAas cMbIci nokazarens [IJIK;

c(hOpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATh II€JICHANPABICHHBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYIO0 MHGPOpMAIKIO, TIepepadaThiBaTh €€ U UCTOJIb30BATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1aueil.
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bu6mmoreka [IOK

4.1 AMuHBl. AMUHOKHCIIOTHL. benku 12 1 2
https://m.edsoo.ru/d69df650

Hroro no pazneny 12

Pa3pnen S. BeicokomoJieKy IsIpHbIE COCAUHEHUS

bu6nmoreka [JOK

5.1 B 6 1
BICOKOMOJIEKYJISIPHBIE COEAMHEHUS hitps-//m.cdsoo.ru/d69df6350

Hroro no paszneny 6

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 6



11 KJIACC

HaumeHnoBaHue pa3jaesioB U TeM
NPOrpaMmbl

Ne i/

Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM

Crtpoenue atoma. [lepnoandeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHYECKUX
anemenToB /1. I. Meneneena

Crtpoenue BeniectBa. MHOrooopasue
BEIIECTB

1.2

1.3 XUMUYECKUE Peakiuu

Hroro no pazgeny

Pa3nen 2. Heoprannyeckasi XuMust

2.1 HewmeTtamnsl

2.2 Mertamibl

Hroro no paszneny

Pasznena 3. XumMus U ;KM3HL

Mertonsl Mo3HaHUSI B XUMUU. XUMUSA U
JKU3Hb

3.1

Uroro no pazgeny

KoauuecTBO 4acoB

Bcero

11

19

39

31

23

54

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/2dd5724

bubmnoreka IIOK
https://m.edsoo.ru/2dd57f24

bubmnoreka IIOK
https://m.edsoo.ru/2dd57f24

bubanoreka LIOK
https://m.edsoo.ru/2dd57f24

bu6nunorexa [IOK
https://m.edsoo.ru/2dd5724

but6mmorekxa [IOK
https://m.edsoo.ru/2dd57f24




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102






IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
N KounyecTBo 4yacoB
- T
w/n eMa ypoka Beero KonTposabHubie

padoThI

[Tpeamer u 3HaueHUE

OpPraHUYeCcKOl XUMHH,

IpEeJCTaBICHUE O 1
MHOT000pa3uy OPraHuYeCKUX
COCIMHEHU I

DIIEKTPOHHOE CTPOSHUE aTOMa
yriaepojaa (OCHOBHOE U

BO30YKIEHHOE COCTOSIHUS). 1
BanenTHbIe BO3MOKHOCTH

aToma yriepoja

XumMmnyeckas CBI3b B

OpPTraHUYECKUX COCTUHECHUSIX.
Mexanu3mbl 00pa3zoBaHUs 1
KOBaJIEHTHOM CBSI3HU, CIIOCOOBI

pas3psbiBa CBs3€i

Teopus crpoeHus
OpPraHUYECKUX COCTMHEHUM A. 1
M. bytneposa

Bunas! uzomepun: CTpykTypHas,
POCTPaHCTBEHHAs.
OneKTpoHHbIE 3P HEKTH B
MOJIEKYyJIaX OPraHUYeCKUX

IIpakTn4yeckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIe HH(POBBIE
o0pa3oBaTe/IbHbIEe pecypchl

bubmuorexa [JOK
https://m.eds00.ru/3686e6f5

bubmuorexa [JOK
https://m.edsoo.ru/Oce6fd4c

bu6mmoreka [JOK
https://m.edsoo.ru/8d39f5c8

bu6mmoreka [JOK
https://m.edso00.ru/9e595¢cb8

bu6mmorekxa [IOK
https://m.edsoo.ru/b0e61661




10

11

12

13

COCIMHEHUN

IIpencrasnenue o
KJIaccu(puKaum u
crucTeMaTH4yecKast
Homenkiarypa (IUPAC)
OpPraHUYeCKUX BEIIECTB

Knaccudukanus peakuuii B
OPraHUYeCcKOi XUMHU

Cucremarusanus U 00001eHre
3HAaHUH 110 TEME

AJIKaHbI: TOMOJIOTUYECKUH Ps/I,
oOmras ¢popmyina,
HOMEHKJIATypa U U30MEpHs,
AJIIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

dusnueckue U XUMUYECKUE
CBOMCTBA aJIKAaHOB

HaxosxneHue ankaHoB B
npupoze. CriocoObl nmosryueHus
U IPUMEHEHHUE aJTKaHOB

[ukmoankaHbl: o0mIas
dbopmysa, HOMEHKJIATypa 1
U30MEpHUsL, 0COOCHHOCTH
CTPOCHHS 1 XUMHUYECKHX
CBOICTB, CITIOCOOBI IONyYEHUS U
MPUMEHEHUE

Pemenue pacu€THbix 3a1a4 Ha

bubmuorexa [JOK
https://m.edsoo.ru/c212dd21

bubmuorexa [JOK
https://m.edsoo.ru/ba5706aa

bubmuorexa [JOK
https://m.edsoo.ru/87a37cab

bubmuorexa [JOK
https://m.edsoo.ru/25a14636

bu6mmoreka [JOK
https://m.edsoo.ru/3137711c

bu6mmorexa [IOK
https://m.edsoo.ru/259b0asb

bu6mmorexa [IOK
https://m.edsoo.ru/156730d2

bu6mmoreka [IOK
https://m.edsoo.ru/bf84d8eb




14

15

16

17

18

19

ornpeielieHue MOJICKYJIIPHOM
(bopMyITBI OPraHUIECKOTO
BEILIECTBA [0 MACCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CHucTeMaTu3anus
1 0000II[eHNE 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTUYECKHH PsI,
obmras popmyia,
HOMECHKJIATypa, JICKTPOHHOE U
HPOCTPAaHCTBEHHOE CTPOCHUE
Mostekys. CTpYKTypHas | IHC-
TpaHC-U30MEPHUs ATIKEHOB

duznyeckue 1 XUMUYECKHUE
CBOliCTBa ankeHoB. [IpaBuio
MapkoBHHMKOBa

Crioco0bI nostyueHust u
NPUMEHEHHE aJTIKeHOB

[TpakTtuyeckas padora Ne 1 o
teme "[lonydyenne sTuiieHa u
U3y4EHUE ero CBOMCTB"

Pemenne pacdy€THbIX 3a/1a4 HA
OIIpEIETICHUE MOJIEKYJIIPHON
(bopMyIIbI OPraHUYECKOTO
BEIIECTBA

AJKaueHbl: CONpPsKEHHBIE,
U30JIMPOBaHHBIC,
KyMYJUpPOBaHHBIE.
Oco0eHHOCTH AIIEKTPOHHOTO
CTPOCHHS

bu6mmoreka [IOK
https://m.edsoo.ru/273b0ale

bubmuorexa [JOK
https://m.edsoo.ru/21069ccd

bu6mmoreka [JOK
https://m.eds00.ru/665dc058

bu6mmorexa [IOK
https://m.edsoo.ru/0941eed8

bu6mmorexa [IOK
https://m.edsoo.ru/e9ea9921

bu6mmorexa [IOK
https://m.edsoo.ru/04298c0a




20

21

22

23

24

25

26

27

28

29

XUMHUYECKHE CBOUCTBA
CONPSKEHHBIX TUECHOB

CniocoOslI noy4eHus u
IPUMEHEHUE aJIKaIueHOB

AJIKMHBI: TOMOJIOTUUECKUH PsiJI,
obmras popmyina,
HOMEHKJIATypa, JJIEKTPOHHOE U
POCTPAaHCTBEHHOE CTPOCHHUE
MOJIeKyJ1, pru3ndyeckue cBOMCTBa

XHUMHUYECKHE CBOMCTBA aJIKHHOB

KauecTtBeHHbIE peaknyu Ha
TPOMHYIO CBSI3b

CriocoObI mosTyueHust 1
PUMEHEHHE aKUHOB

Pemenue 3agau: pacué€rsl 1o
YPaBHEHUIO XUMUYECKON
peakuuu

Cucremarusanus 1 00001eHne
3HAHUM 10 TeMe

ApeHBI: TOMOJIOTHYECKUH P,
obmas popmyna,
HOMEHKJIaTypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyJ1 OeH30J1a U TOJIyoJIa,
uXx (pu3NYecKre CBOWCTBA

XUMHYECKUE CBOMCTBA apEHOB:
peaKru 3aMeICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/e561253d

bubmuorexa [JOK
https://m.edsoo.ru/1aa81660

bubmuorexa [JOK
https://m.edsoo.ru/68bbccdc

bu6mmoreka [IOK
https://m.edsoo.ru/23493a93

bu6mmoreka [IOK
https://m.edsoo.ru/7b1c48da

bubmuorexa [JOK
https://m.edsoo.ru/a6f9alea

bu6nmoreka [JOK
https://m.edsoo.ru/5db8e526

bu6mmorexa [IOK
https://m.edsoo.ru/a92a7094

bu6mmorexa [IOK
https://m.edsoo.ru/ad4alae4




30

31

32

33

34

35

36

37

38

39

XUMHYECKUE CBOMCTBA apEHOB:
PEaKIuu MPUCOCIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH301a

OCco0EHHOCTH XUMHYECKUX
CBOMCTB CTUPOJIa

Pemenne pacy€THbIX 3a1a4 HA
OIIpEIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHMYECKOro
BELIECTBA

CriocoObI mosTyueHust 1
NPUMCHEHHE apCHOB

['eneTnueckas CBA3b MEXKAY
pa3IMYHBIMU KJIaCCaMU
YIJIEBOAOPOAOB

PacuéTel 110 ypaBHEHUAM
XUMUYECKHUX PEaKLIUM.
CucreMmaru3anus 1 0000IIeHne
3HAHHH 10 TEME

ITpuponusrii ras. [lomyrHsle
HEe(TSHbIE ra3bl

KameHnHbI#1 yrosib ¥ MpOIyKThI
ero nepepadoTKu

Hed1b 1 ciocoOsI eé
nepepabotku. [lpumenenune
MIPOJIYKTOB TiepepaboTKu HePTH
I'enernueckas cBsI3b MEXKIY
pa3IMYHBIMH KJIacCaMu
YTJIEBOAOPOIOB

bu6mmoreka [IOK
https://m.edsoo.ru/a44alae4

bubmuorexa [JOK
https://m.edsoo.ru/d5018a54

bubmuorexa [JOK
https://m.edsoo.ru/53461a2c

bubmuorexa [JOK
https://m.edsoo.ru/6f717d09

bu6mmoreka [JOK
https://m.edso0.ru/69b3398b

bu6mmoreka [JOK
https://m.edsoo.ru/21f9de78




40

41

42

43

44

45

46

47

["ajoreHonpon3BOIHBIE
YIJIEBOJIOPOIOB: JIEKTPOHHOE
CTPOCHHE; PEaKIMU 3aMEIICHHSI
rajoreHa

JleWicTBue 1Ieouei Ha
raJIOreHITPOU3BOHBIC.
BsaumoeiicTeue
JMrajJoreHajJKkaHoB ¢ MarHUEM U
LIMHKOM

Cucremaruzanus U 00001eHne
3HAHUH 110 pa3jeny
"VrneBonopoast"

KonTponbhas pabota no Teme
"VYraeBogopobr"

IIpenenbHbIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUIECCKUH PsifI,
obmas popmyia, cTpoeHue
MOJIEKYII, U30MEPHUS,
HOMEHKJIaTypa,
Kjaccupukanus, pusnueckue
CBOMCTBA

XHUMHUYECKHE CBOMCTBA
MpeAebHBIX OJJHOATOMHBIX
CIIUPTOB

CrniocoOslI nosydeHus u
MPUMEHEHNE OTHOATOMHBIX
CIIUPTOB

[TpocTsie a¢upsi:
HOMEHKJIaTypa U U30MEpHs,

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

bubmuorexa [JOK
https://m.edsoo.ru/20e89f22

bu6mmoreka [IOK
https://m.eds00.ru/95¢9e¢298

bu6mmorexa [IOK
https://m.edsoo.ru/df04c5cd

bu6mmorexa [IOK
https://m.edsoo.ru/26ee34fe

bu6mmorekxa [IOK
https://m.edsoo.ru/484100000000000

bu6mmoreka [JOK
https://m.edsoo.ru/c2¢c788b2




48

49

50

51

52

53

54

55

0COOCHHOCTH (PU3UYECKUX U
XAMHYECKHUX CBOMCTB

MHOT0aTOMHBIE CITUPTHI:
STUJICHTJIMKOJIb U TJIMLEPUH, UX
bu3HYecKre 1 XUMHUIECKHE
CBOMCTBaA

CriocoObI nostyueHust u
HPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB

@DeHOoII: CTPOCHUE MOJIEKYJIBI,
(u3nyecKue CBONUCTRA.
Tokcu4HOCTH eHOIa

XuMu4eckue cBoiicTBa (heHoa

CrnocoOsl nonydeHus u
npUMeHeHue (eHosa

[TpakTuyeckas padora Ne 2.
Pemienune sxcriepuMeHTaTbHBIX
3ana4 no teme "CrnupTsl U
¢denomnsr"

Cucremarusanus U 00001eHe
3HAHUH 110 TEME

ATbIeruapl ¥ KETOHBI:
JJIEKTPOHHOE CTPOEHHE
KapOOHUIIBHOMN TPYIIIHI;
TOMOJIOTHUYECKUE PsI/IbI, 001Iast
dbopmyna, u3omepus u
HOMEHKJIaTypa

bubmuorexa [JOK
https://m.edsoo.ru/ee4d84aa

bu6mmoreka [IOK
https://m.edsoo.ru/d12e567d

bu6mmoreka [IOK
https://m.edsoo.ru/2ce726£8

bu6mmoreka [IOK
https://m.edsoo.ru/037ca5f9

bu6mmoreka [JOK
https://m.edsoo.ru/c77ddf4c

bu6nmmoreka [JOK
https://m.edsoo.ru/fd0ced09

bu6mmorexa [IOK
https://m.edsoo.ru/1810cb9b

bu6mmorekxa [IOK
https://m.edsoo.ru/b139beaa




56

57

58

59

60

61

62

63

Anbaeruapl U KETOHBI:

(du3HUYECKrEe CBOWMCTBA; PEAKIIUU

MIPUCOCTUHECHUS

PeaKI_[I/II/I OKHCJICHUS U
Ka4C€CTBCHHBIC PCAKIIUU
AJIbACTHUA0B U KCTOHOB

Crioco0b! mosryueHust
aIIbJICTU/IOB U KETOHOB

OnHOOCHOBHBIE NpEEIbHbIE
KapOOHOBBIC KUCIIOTHI,
0COOEHHOCTH CTPOEHHUS UX
MOJIEKYJT

H3oMepus u HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, HX
¢buznyeckue cBoiicTBa

XHUMHUYECKHEe CBOMCTBA
MPEAETbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

OcoOeHHOCTH CBOUCTB
MYpPaBbUHOM KHCIIOTHI.
MHoroo0pa3sue kapOOHOBBIX
KHCJIOT

Oco0OeHHOCTH CBOICTB:
HenpeieIbHbIX U
apOMaTUYECKUX KapOOHOBBIX,
JMKapOOHOBBIX,

I‘I/I,Z[pOKCI/IKap6OHOBLIX KHUCJIOT.

[IpencraBuTeny BICIIAX
KapOOHOBBIX KUCIIOT

bu6mmoreka [IOK
https://m.edsoo.ru/c887425¢

bu6mmoreka [IOK
https://m.edsoo.ru/a393baa9

bubmuorexa [JOK
https://m.edsoo.ru/520d1c51

bubmuorexa [JOK
https://m.edsoo.ru/fecOb113

bubmuorexa [JOK
https://m.edso00.ru/700cc87b

bu6mmoreka [JOK
https://m.edsoo.ru/40e6e0e9

bu6mmorexa [IOK
https://m.edsoo.ru/bb31be71

bu6mmoreka [JOK
https://m.edsoo.ru/83a08773




64

65

66

67

68

69

70

71

72

[TonsiTHE O TPOU3BOTHBIX
KapOOHOBBIX KUCIIOT

CniocoOslI noy4eHus u
pUMEHEHHE KapOOHOBBIX
KHUCIIOT

Crnoxwuble 3¢upsl:
TOMOJIOTHYECKHI psijI, oO1as
dopmyna, u3oMepus u
HOMEHKJIaTypa

dusnyecKkrue 1 XMMHYECKHE
cBoiicTBa 3(hupoB

Pemenne pacu€tHbix 3a1a4: mo
YPaBHEHUIO XUMUYECKOU
peaKkInu, Ha OTNpeACIICHHE
MOJIEKYJISIPHOM (OpMYJIBI
OpPTraHUYECKOTO BEIeCTBa
[TpakTuueckas paborta Ne 3.
Pemenne skcnepruMeHTaAIBHBIX
3anad o teme "KapOoHOBbIE
KkucaoThl. CroxHbIe 3QUpHI"

XKupsr: ctpoenue, puznueckue
Y XMMUYECKUE CBOWCTBA
(ruaponus)

OcoOeHHOCTH CBOWCTB JKUPOB,
COZIEPIKAIUX OCTATKH
HeTpeeTbHBIX )KUPHBIX
Kucnot. JKupsl B mpupoie

Mpr1a Kak cOJIM BBICIIUX

bu6mmoreka [IOK
https://m.edsoo.ru/0d162d9d

bubmuorexa [JOK
https://m.edsoo.ru/7¢065¢9d

bubmuorexa [JOK
https://m.edsoo.ru/adfffe6d

bubmuorexa [JOK
https://m.edsoo.ru/ad6b94b2

bu6mmoreka [JOK
https://m.edso0.ru/486671tb

bu6mmoreka [JOK
https://m.edsoo.ru/al9¢5b98

bu6mmorexa [IOK
https://m.edsoo.ru/b0331922

bu6mmoreka [IOK
https://m.edso0o0.ru/3¢c566565




73

74

75

76

77

78

79

80

KapOOHOBBIX KUCIIOT, UX
Morolee aevictsue. llonsatue o
CUHTETHUYECKHUX MOIOIIUX
cpeactax (CMC)
I'eneTndeckas cBs3b
YIJI€BOIOPOAOB U
KHCIJIOPOJCOACPKALINX
OpraHMYECKUX BEIIECTB
Pacuérsl 10 ypaBHEHUSAM
XUMHUYECKHUX PEAKIIUN

Cucremarusanus U 00001eHue
3HAaHUH 110 TEME

OO61as xapakTepucTHKa
YIIJIEBOAOB M KiIacCH(pUKaLUs
yTJIeBOJOB (MOHO-, TU- U
MoJIMcaxapuabl)
MoHocaxapuabl: Gpusnueckue
CBOMCTBA U HaX0XKJICHIE B
npupojie

IIpuMeHeHune TIII0KO3bI, €€
3HAYEHUE B
KU3HEJEATEIIBHOCTH OpraHu3Ma

Hucaxapunpl: caxaposa,
MaJIbTO3a U JIaKTO3a.
Haxoxnenue B mpupone u
MIPUMEHEHUE TUCAXAPUJIOB

[Tonucaxapuasl: CTpoeHUE
MaKpOMOJIEKYJ, pU3NYECKUE U

bu6mmoreka [IOK
https://m.edso0.ru/56790c96

bu6mmoreka [IOK
https://m.edsoo.ru/f8eaf2eb

bubmuorexa [JOK
https://m.edsoo.ru/7a9693al

bu6mmoreka [JOK
https://m.edsoo.ru/b4bdda2d

bu6mmorexa [IOK
https://m.edsoo.ru/5e61122d

bu6mmorexa [IOK
https://m.edsoo.ru/eb0384e7

bu6mmorexa [IOK
https://m.edsoo.ru/72a04508
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82

83

84

85

86

87

88

&9

XUMHUYECKHE CBOMICTBA,
IIPUMEHEHHUE

ITonsiTre 00 HNCKYCCTBCHHBIX
BOJIOKHax

Pewenne pacdeTHsIX 3a1a4 HA
OIpeZIeNICHUE JI0JIM BBIXOAA
IPOJYKTA PEaKLUU OT
TEOPETHUYECKH BO3MOKHOTO
Cucremaruzanus u 00001eHne
3HaHUI MO pa3feny

KonTponbhas pabota no Teme
"Kucnopoaconepxaniue
OpraHUYecKHue coequHeHus"
AMuHBI: K1accudukams,
CTPOEHHUE MOJIEKYJI, 001Ias
dbopmyna, uzomepus,
HOMEHKJIaTypa U (pU3NYEeCKue
CBOICTBA

XUMHYECKHE CBOMCTBA
anudaTUuecKux aMHUHOB

AHUWJIMH: CTPOCHNE aHWIINHA,
0COOEHHOCTH XUMHYECKAX
CBOMCTB aHWJINHA

CriocoObI nostyueHust u
IMPUMCHCHUEC aJ'H/I(i)aTI/I‘IeCKI/IX
aMHHOB

AMUHOKHCIIOTBI: HOMEHKIJIaTypa
U U30Mepus, GU3NIEcKue

bubmuorexa [JOK
https://m.edsoo.ru/6216e766

bubmuorexa [JOK
https://m.edsoo.ru/7fde47ef

bubmuorexa [JOK
https://m.edsoo.ru/08d4364c

bubmuorexa [JOK
https://m.edsoo0.ru/42c6678¢

bu6mmoreka [IOK
https://m.edsoo.ru/efa7ebca

bu6mmoreka [IOK
https://m.edsoo.ru/1bc5c¢f80

bu6mmorexa [IOK
https://m.edsoo.ru/39cd21f1

bu6mmoreka [JOK
https://m.edsoo.ru/eal38763

bu6nmoreka [JOK
https://m.edsoo.ru/d1773e80




90

91

92

93

94

95

96

97

cBoyicTBa. OTaeNbHbBIE
MPEACTABUTENH O-AMUHOKHUCIIOT

XHUMHUYecKre CBOMCTBA
aMHHOKHCJIOT, X
OMOJIOrMYECKOE 3HAUYEHUE
aMuHOKHCIOT. CHHTE3 U
TUAPOIU3 TIETITUIOB

benku kak npupoaHbie
MOJIUMEPBI; CTPYKTYPBI OEIIKOB

XuMnyeckue cBOHCTBA OEJIKOB

A3zoTcoaepikaiue
TeTePOIUKITHYCCKIEC
coeauHeHus. HykienHoBbie
KHUCTIOTHI: COCTaB, CTPOCHUE U
Ouoyoruveckas poib

[IpakTuueckas padbora Ne 4.
Pemienne skcnepuMeHTaIbHBIX
3aJa4 10 TeMe
"A3oTcoaepkaiue
OpraHUYecKHe coequHEeHus"
[TpaxTuueckas padota Ne 5.
Pemienne skcnepuMeHTAIbHBIX
3ajad4 1mo reme "Pacro3naBanme
OpTraHUYECKUX COETMHEHUM"

KonTponbhas pabota no teme
"A3oTcoaepkamniue
OpraHUYecKHue coequHeHus"

OCHOBHBIC TTIOHATHUS XUMHUHU

bu6mmoreka [IOK
https://m.edsoo.ru/77df705a

bu6mmoreka [IOK
https://m.edso0.ru/429e¢9899

bu6mmoreka [IOK
https://m.edsoo.ru/6237306d

bu6mmoreka [IOK
https://m.edsoo.ru/521d1431

bu6mmorexa [IOK
https://m.edsoo.ru/8e3c02d1

bu6mmorekxa [IOK
https://m.edsoo.ru/bde3fdf6

bu6mmorekxa [IOK
https://m.edsoo.ru/ce561bc7

bub6mmorekxa [IOK



98

99

100

101

102

BBICOKOMOJICKYJISIPHBIX
COCIMHEHUN U METOJBI UX
CHHTE3a —IIOJIMMEpU3alus U
MMOJTUKOHICHCAITHS

IImacTtmaccel. YTunuzanus u
nepepadoTKa MIacTuKa

OnacToMepsl: HaTypaJIbHbIN
CHUHTETUYECKUE KayUyKH.
Pe3nna

BosnokHa: HaTypasbHBIE,
HCKYCCTBCHHBIC,
CHUHTCTHYCCKHUC. HOJII/IMepLI
CHelHaTbHOI0 Ha3HAYECHUs

[IpakTuueckas padora Ne 6.
PeHICHI/Ie 3KCHepI/IMCHTaJ'II>HI)IX
3aja4 1o reme "Pacro3naBanue
IJIaCTMACC ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3ALIS
M3Y4EHHOTO MaTepHasa 1o TemMe
"BbICOKOMOJIEK YIS pHbBIE
coenqnueHusa”

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

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

bu6mmoreka [IOK
https://m.edsoo.ru/82242e0f

bu6mmoreka [IOK
https://m.edsoo.ru/246103ec

bu6mmoreka [IOK
https://m.edsoo.ru/5963a601

bu6mmorexa [IOK
https://m.edsoo.ru/3aebd77a

bu6mmoreka [JOK
https://m.edsoo.ru/6a22ble8




11 KJIACC

Ne
n/n

Tema ypoka

AtoMm. CocTaB aTOMHBIX sJIEp.
XuMHu4ecKkuil 31eMeHT. M130Tonbl

CTpOGHI/Ie QJICKTPOHHBIX 0005104Y€EK
adaTOMOB, KBAHTOBBIC UK CJIa

Knaccudukanus XuMHUECKUX
AJIEMEHTOB (S-, p-, d-, f-3eMeHThI)

Pacnipenenenue 31€KTpoOHOB 110
aTOMHBIM OpOUTAIISIM

DneKTpOHHbIE KOH(UTYpAIH aTOMOB
JJICMEHTOB B OCHOBHOM H
BO30YXIEHHOM COCTOSTHUU

DJeKTPOHHBIE KOH(PUTypalluy HOHOB.
DNEeKTPOOTPULIATENBHOCTD

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucreMa XUMHYECKUX
anemenToB 1. 1. MenaeneeBa, CBI3b C
COBPEMEHHOMN TEOPUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX
VMU MPOCTBIX U CIIOKHBIX BEIECTB 0
rpyniaM v nepuoiam

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa

H3yYCHUSA

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bubnunoreka LIOK
https://m.edsoo.ru/59c112ee

bubnuorexa [JOK
https://m.edsoo.ru/b4d9fffa

bubmnoreka IIOK
https://m.edsoo.ru/61294af9

bubmnoreka IIOK
https://m.edsoo.ru/f5f750fe

bubnuorexa [IOK
https://m.edsoo.ru/8149e846

bub6anoreka LIOK
https://m.edsoo.ru/a0764b24

bub6mmorexa [IOK
https://m.edsoo.ru/16957c01

but6mmorekxa [IOK
https://m.edsoo.ru/f8468927




10

11

12

13

14

15

16

17

CucreMaruzanys 1 0000IIeHE 3HAHUI
110 TEME

Bunnl xumuueckoii cBsa3u. MexaHu3MBbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bomopoanas cBs3b.
MexMOJIeKyIISIpHBIE B3AMMOACHCTBUS

BaneHTHOCTD U BaJICHTHBIC
BO3MOKHOCTH aToMOB. CBS3b
3JEKTPOHHOU CTPYKTYPhI MOJIEKYJI C UX
reOMETPUUYECKUM CTPOCHUEM

[IpencraBneHus 0 KOMIUIEKCHBIX
COCIMHEHHSIX: COCTAaB U HOMEHKJIaTypa

BemectBa MoOneKyaspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIbI
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIIECTB

[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
[IpencraBneHue 0 KOUIOUIHBIX
pacTBopax

VicTuHHBIE PacTBOPHI: HACHIIIEHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucrannoruaparst

CriocoObl BhIpayKE€HUS! KOHIIEHTPAIUU
pacTBOpOB

Pemenne 3a5ay ¢ HCIIOJIE30BaHUEM
HOHATHH ""MaccoBas JI0JIA
"nn

PacTBOPEHHOTO BemiecTBa", "MOJISIpHAS
KOHLEeHTpauus"

but6mmoreka [IOK
https://m.edsoo.ru/8fad2942

bubnunoreka LIOK
https://m.edsoo.ru/5a8072af

bubnunoreka LIOK
https://m.edsoo.ru/3d2ca093

bubnunoreka LIOK
https://m.edsoo.ru/8c66bl2a

bubnuoreka [IOK
https://m.edsoo.ru/e167635b

bu6nunorexa LIOK
https://m.edsoo.ru/da2¢70e4

bub6anoreka LIOK
https://m.edsoo.ru/e9ccdd8d

but6mmoreka [IOK
https://m.edsoo.ru/328e653a

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




18

19

20

21

22

23

24

25

26

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKHUX BEIECTB

CucreMaruzanys 1 0000IIeHE 3HAHUI
10 TEME

Konrponsnas pabora mo remam
"Crpoenue atoma. Ilepnoanueckuii
3akoH u [lepuoanueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menpeneena", "CTpoeHue BEIIECTBA.
MHoroob6pa3ue BemiecTs"

Knaccuukanus XuMHUYeCKUX peaKiui
B HEOPTaHUYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHMSI MaCChI
BELIECTB; 3aKOH COXPaHEHUsS U
IIPEBPALICHNS] DHEPTUU TIPU
XUMHUYECKHUX PEAKIMIX

TennoBsie A3 HeKTh XUMUYECKUX

peakuuil. TepMoxumuyeckue
YpaBHEHUs

Boruncnenus no ypaBHeHUsIM
XUMHYECKUX PEAKIUN U
TEPMOXUMHUYECKUM YPABHEHUSIM
CKOpOCTh XMMHYECKOU peaKInu, e€
3aBUCHMOCTH OT Pa3JIMYHBIX (PaKTOPOB.
Karanms u xkatanuzatopsl

I'oMOreHHbIE U reTEPOreHHbIE PeaKIUU
[IpakTuueckas pabora Ne 1 mo Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha

but6mmoreka [IOK
https://m.edsoo.ru/bf9¢108d

bubnunorexa LIOK
https://m.edsoo.ru/8d2c6a3a

bubnunoreka LIOK
https://m.edsoo.ru/70a60aa4

bubnunoreka LIOK
https://m.edsoo.ru/6335cdd2

bubanoreka LIOK
https://m.edsoo.ru/d1db86da

bub6anoreka LIOK
https://m.edsoo.ru/87b13954

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




27

28

29

30

31

32

33

34

35

36

37

CKOpPOCTh XUMHYECKON peakiuu"

Oo6parumbie 1 HEOOpPATUMBIEC PEAKLINH.

Xumuaeckoe PAaBHOBECHE

[IpakTuyeckas padora Ne 2 o Teme
"BnusiHue pa3nu4HbIX (aKTOpPOB Ha

10JIO)KEHHE XMMHUYECKOTO paBHOBECHS"

DNEKTPOIUTUYECKAS AUCCOIUAITHS.
CuiibHBIC U CJTa0bIe SJIEKTPOJIUTHI.
Crenens aucconyanuu

HNonnoe npoussenenue Boasl. Cpena
BOJIHBIX PacTBOPOB. BomopoiHbIM
nokazatenb (pH) pactBopa
I'mpaponus coneit. Peakuuu,
MIPOTEKAIOIINE B pacTBOpax
3EKTPOJIUTOB

[IpakTuueckas pabora Ne 3 o Teme
"XUMHYECKHE PEAKIINU B PACTBOPAX
3IEKTPOJIUTOB"

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. BaxHenme OKuCIuTenu u
BOCCTaHOBUTEIIN

MeTo/ 37IeKTPOHHOTO (JIEKTOHHO-
HMOHHOT0) O6anmaHca

DJIEeKTPOJIU3 PaCTBOPOB U PACILIaBOB
BEILIECTB

Pemenne 3aaa4 pa3jIMYHbIX TUIIOB

Pemenne 3aaa4 pa3IMdYHbIX TUIIOB

bubnunorexa LIOK
https://m.edsoo.ru/30952f9b

but6mmoreka [IOK
https://m.edsoo.ru/3bf34el7

bubnuoreka [{OK
https://m.edsoo.ru/5f766bdf

bubnunoreka LIOK
https://m.edsoo.ru/3966ca89

bubnunoreka LIOK
https://m.edsoo.ru/09d5a9bd

bu6anoreka LIOK
https://m.edsoo.ru/2e3daeb0

bu6nunorexa LIOK
https://m.eds00.ru/56226060

bubnunorexa LIOK
https://m.edsoo.ru/fb691387

but6mmorekxa [IOK
https://m.edsoo.ru/93fb97d2

bub6mmorexa [IOK
https://m.edsoo.ru/5a859d16

but6mmoreka [IOK




38

39

40

41

42

43

44

45

46

CucreMaruzanys 1 0000IIeHNE 3HAHUI
o Teme "Xumuueckue peakuuu"

KontponbHas paboTa mo teme
"Xumuueckue peakiuu"

IlonoxeHre HEMETAIOB B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB JI. . Menjeneesa u
0COOEHHOCTH CTPOCHUS UX aTOMOB.
dusnueckue CBOHCTBAa HEMETAIIOB

AnoTponusi HEMETaUIOB (Ha IpUMeEpe
KHCIIOpoJ1a, cephl, hocdopa u
yriaepoa)

Bogopon: nomyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA. [ 'upuibl

I'anmorensl: HaXOXASHUE B npupozae,
CITOCOOBI MOJIy4YCHHU, (I)I/I3I/I‘leCKI/Ie n
XHUMHUYECKHE CBOMCTBA

lNanorenoBonopoasl. Baxxnenmue
KHCIIOPOJICOAEPKALUE COEAMHEHMS
rajJjoreHoB

JlaGopaTopHbIe ¥ TTPOMBITIVICHHBIE
CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB.
[IpMeHEeHHE TaJIOTEHOB B UX
COEAMHEHUI

[TpakTrueckas padota Ne 4. Pemenue
IKCIIEPUMEHTAIBHBIX 3324 10 TeEME
"T"amorensr"

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

but6mmoreka [IOK
https://m.edsoo.ru/c161eb85

bubnunoreka LIOK
https://m.edsoo.ru/a8a0a930

bubnunoreka LIOK
https://m.edsoo.ru/8ca2dcad

bubnunoreka LIOK
https://m.edsoo.ru/ef92c91c

bubnuoreka [{OK
https://m.edsoo.ru/0aa8f613

bubnunorexa LIOK
https://m.edsoo.ru/4e223795

bub6anoreka LIOK
https://m.edsoo.ru/6b3255e6

but6mmorekxa [IOK
https://m.edsoo.ru/6971aca4

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




47

48

49

50

51

52

53

54

55

56

Kucnopon: naboparopHsie u
MPOMBIIIICHHBIE CIIOCOOBI MOTyYSHHUS,
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA.

O30H. [IpumeHeHMe KUCI0poia U 030HA

Oxkcubl ¥ IEPOKCUIBI

Pemenne 3aaa4 pa3jiInuYHbIX TUIIOB

Cepa: Hax0XJIeHUE B PUPOJIE,
CTIOCOOBI OTYYCHUs, PU3NIECKUE U
XMMHYECKHUE CBOMCTBA

CepoBoniopo, cymbhumbt

Kucnopoaconep:xaiue coesuHeHNs
cepbl. OCOOEHHOCTH CBOWCTB CEPHOI
KHCJIOTBI

ITpakTryeckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"Cepa u e€ coenuHeHus"

A30T: HaAX0X/IEHHE B IPUPOJIE,
CHOoCcoObI MOMy4YeHUs, PU3NIECKUE U
XHUMHYECKHE CBOMCTBA. AMMMUAK,
HUTPUABI

Kucnopoaconepxamime coefuHeHUs
azota. OcoOEHHOCTH CBOMCTB a30THOM
KHCJIOTHI

[IpumeHeHue a30Ta 1 €ro COeTMHEHUH.
A30THBIE y10OpEeHUs

but6mmoreka [IOK
https://m.edsoo.ru/c8abc36a

but6mmoreka [IOK
https://m.edsoo.ru/5¢8816a0

but6mmoreka [IOK
https://m.edsoo.ru/2b6d8b4b

bubnuoreka [IOK
https://m.edsoo.ru/46afael16

bubnuoreka [{OK
https://m.edsoo.ru/7¢875999

bu6nunorexa LIOK
https://m.edsoo.ru/8cfa2548

bu6nunorexa LIOK
https://m.edsoo.ru/0aftb05e4

bub6anoreka LIOK
https://m.edsoo.ru/badd2255

bub6mmorexa [IOK
https://m.edsoo.ru/e2965afe

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




57

58

59

60

61

62

63

64

65

66

docdop: HaAXOKICHUE B IPUPO/IE,
CIOCOOBI OTYYEHUs, PU3UIECKUE U
XUMHYECKHEe CBOMcTBa. Docduabl u
bochun

Oxkcupl hocdopa,
dhochopcoaepxkamue KuciaoTel. Conun
dbocopHOIi KHCTOTHI

[Ipumenenue dochopa u ero
coequHeHmnil. @ocopHbie y1oOpeHus

[IpaxTnueckas padora Ne 6. Pemenue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
"A3z0T u pochop u ux coenuHeHUS"
VYraepon: HaXOXIACHUE B IPUPOIE,
JUIOTPOTHBIE MO (UKALINY;
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA,
IpUMEHEHHE

Oxcun yrnepona(Il), oxcug
yraepoaa(IV), yronbHast kuciora u eé€
conu

Pemenue 3ama4 Pa3JINIHbIX TUIIOB

Kpemuuii: HaxoxaeHue B Ipupoe,
CHocoObI MOMy4YeHUs, PU3NIECKUE U
XUMHUYECKUE CBOUCTBA

Oxcun kpemuausi(I1V), kpeMHueBas
KHCIIOTA, CHUIIUKATHI

[IpuMeHeHne KpeMHUS U €ero
coenuHenuil. CTEKI0, ero nojayyeHue,

bub6nmoreka [IOK
https://m.edsoo.ru/9a6b43ec

bu6nmoreka [IOK
https://m.edsoo.ru/c7a2d429

bubnunoreka LIOK
https://m.edsoo.ru/a218070a

bubnunoreka LIOK
https://m.edsoo.ru/8175ac3f

bubnuoreka [IOK
https://m.edsoo.ru/1eb19f9¢e

bu6nunorexa LIOK
https://m.edsoo.ru/dba58adf

bu6nunorexa LIOK
https://m.edso00.ru/6029b609

bubnunorexa LIOK
https://m.edsoo.ru/143558ab

but6mmorekxa [IOK
https://m.edsoo.ru/3170e7bl
bubanoreka LJOK
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cetb




67

68

69

70

71

72

73

74

75

76

BHABI CTCKJIA
Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

CucreMaruzanys 1 0000IIeHNE 3HAHUI
o teMe "Hemeramisr"

KonrponsHas pabora o teme
"HemeTtasr"

AHanu3 pe3yiabTaTOB KOHTPOJIbHOMI
paboThI, KOPPEKIIHS OMINOOK

ITonmoxxeHue METanIoB B
HepHOHHqCCKOﬁ CUCTEMC XUMHUYCCKHUX
a1eMeHTOB. OCOOEHHOCTH CTPOCHUA
QJICKTPOHHBIX 000JI0YEK aTOMOB
METAaJlJIOB

O6mue dpuznyeckue cBOcTBa
MmeTaoB. [IpuMeHeHne MeTaIoB B
OBITY M TEXHUKE

Crnnasel MetaiioB. Koppo3zust
METaIoB

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

DNEKTPOXUMHUYECKUI P/l HAPSIKEHUN
MeTasuioB. OOIIMe CIOCOOBI MOTYyYEHHUS
METaJJIOB

OOm1ast xapakTepucTHKa MeTayuioB 1A-
rpynisl [leppoauyeckoit cuctemsl
XUMHUYECKHX IeMeHTOB. Hatpuii n
KaJlui: mojay4yeHue, pusndeckue u

bubnunoreka LIOK
https://m.edsoo.ru/b624f801

bubnunoreka LIOK
https://m.edsoo.ru/6e864db5

bubnunoreka LIOK
https://m.edsoo.ru/d0484c76

bubnuoreka [{OK
https://m.edsoo.ru/2b7e¢9510

bubnunoreka LIOK
https://m.edsoo.ru/9839c16¢

bubmnoreka IIOK
https://m.edsoo.ru/51dac9d3

bubmnoreka IIOK
https://m.edsoo.ru/42b872e3

bubmnoreka IIOK
https://m.edsoo.ru/e3de37b6

bubnunorexa LIOK
https://m.edsoo.ru/94eb377a

bubnunorexa LIOK
https://m.edsoo.ru/el12¢26b3




77

78

79

80

81

82

83

84

85

XHUMHUYCCKUC CBOﬁCTBa, IIPUMCECHCHUEC
IMPOCTBIX BCIICCTB U UX COCIII/IHGHI/II\/'I

O6mas xapakrepuctuka MetayioB ITA-
rpynmnsbl [leproanueckoi cucTemMsl
XUMHUYECKHX 3JIEMEHTOB. Maruui u
KaJbLUi: oay4YeHue, Gusndeckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

JKEcTKOCTh BOIBI U CIIOCOOEI €€
YCTpaHEHUS

ANOMHUHU: TTONTydeHue, Gpu3ndeckue u
XUMHUYECKHE CBOKCTBA, IPUMEHEHHE

AMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHUIA aJTIOMHUHMS,
TUAPOKCOKOMILUIEKCHI aJTFOMHHMS, UX
IIPUMEHEHHE

Pemenune 3amaq Pa3JINIHbIX TUIIOB

[IpakTnueckas padora Ne 7. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"MeTaJisl IIIaBHBIX OArpynn"

OO6m1ast XxapakTepruCTUKa METAIIJIOB
no6ouHbIx noarpynn (b-rpymnm)
[epromnveckoit cHCTEMBI XUMHUYECKUX
3JIEMEHTOB

duznueckue 1 XUMHUYECKHE CBOMCTBA
XpoMa M €ro COeIMHEHUH, UX
MPUMEHEHUE

Baxwnerime coeMHeHUs Maprasiia.

but6mmoreka [IOK
https://m.edsoo.ru/7¢3e49c0

bubmnoreka IIOK
https://m.edsoo.ru/c74bfae9

bubmunoreka IIOK
https://m.edsoo.ru/0e79b266

bubmuorexa [JOK
https://m.edsoo.ru/5d12d318

bub6anoreka LIOK
https://m.edsoo.ru/27adaf43

but6mmorekxa [IOK
https://m.edsoo.ru/610d7431

bubnunorexa LIOK
https://m.edsoo.ru/991 1bef3

bubnunorexa LIOK



86

87

88

&9

90

91

92

93

94

[Tepmanranat kayuus, ero
OKHCJIMTENbHBIE CBOMCTBA

dusnueckre U XUMHUYECKHUE CBOMCTBA
Kemesa v ero coequueHui. [lonyuenue
Y IPUMEHEHHUE CIIJIaBOB JKelie3a

dusnueckue U XUMUYSCKUE CBOMCTBA
MEIU U €€ COeINHCHUM, UX
MPUMEHEHUE

du3nyecKkne U XMMHUUECKIE CBOMCTBA
IIMHKA ¥ €T0 COCAUHEHUM, NX
npuMeHeHue. [ 'uapoKCOKOMIUIEKCHI
IMHKA

[IpaxTnueckas padora Ne 8. Pemenue
HKCHEPUMEHTAIBHBIX 33a4 110 TEMe
"MeTaibsl TOOOYHBIX MOArpyHH"”

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

O0001IeHE U cCUCTEMAaTU3 AU
M3YYEHHOTO MaTepHaa 1o TemMe
"Merayuer"

KonTponbHas pabota mo Teme
"Mertamibr"

AHanu3 pe3ybTaToB KOHTPOJIBHOMH
paboTHI, KOPPEKITUS OMHUOOK

Ponb xuMnu B obecrieueHuu
YCTOMYHMBOTO pa3BUTHUS YEIOBEUECTBA.
ITonsTie o HAayYYHBIX ME€TOAax
HCCIIEIOBAHMs BEILECTB

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

bubnunoreka LIOK
https://m.edsoo.ru/1b7f8741

bubnunoreka LIOK
https://m.edsoo.ru/2bc0f954

bubnuoreka [IOK
https://m.edsoo.ru/b1f2beal

bubnuoreka [{OK
https://m.edsoo.ru/abe352¢a

bubnunorexa LIOK
https://m.edsoo.ru/a8b83d83

bu6nmorexa LIOK
https://m.edsoo.ru/e91fe975

bub6anoreka LIOK
https://m.edsoo.ru/83f63ea3

but6mmorekxa [IOK
https://m.edsoo.ru/9ebff2fd

bubnunorexa LIOK
https://m.edsoo.ru/080fe1f0
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96

97

98

99

100

101

102

HayuHnble npuHIMIIBI OpraHu3alyu
XMMHYECKOTO IMPOU3BOICTBA.
[TpoMbIeHHbIe CTIOCOOBI TOTYYCHHS
BaXKHEHUIIINX BEIIECTB

XUMUYECKOe 3arpsi3HeHue
OKpY>KaroIlen Cpe/bl U ero
IIOCJIEACTBUS

XUMHUS U 370POBbE YEIOBEKA.
JlexapcTBEHHBIE CpEICTBA

Xumus nuimy. Poins XxumMun B
obecIieyeHny MUIIEBOH 0€30I1aCHOCTH

KocMmernueckue u napdromepHbie
cpeacTBa. beiToBas xumMus

XuMus B CTpOUTENIbCTBE. BaxkHelme
CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE
Marepuabl

XHUMUA B CENBCKOM XO35IMCTBE.
Oprannueckue 1 MUHEPAJIbHbBIE
ynoopeHus

Cucremaru3zanus 1 0000IICHIE 3HAHUN
o TeMe

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

but6mmoreka [IOK
https://m.edsoo.ru/2e45a44f

but6mmoreka [IOK
https://m.edsoo.ru/9f11bf51

bubnunoreka LIOK
https://m.edsoo.ru/a6552721

bubnuoreka [IOK
https://m.edsoo.ru/1f7b5bd2

bubmuoreka [IOK
https://m.edsoo.ru/da42d5a9

bubanoreka LIOK
https://m.edsoo.ru/61e69003

bub6anoreka LIOK
https://m.edsoo.ru/fd39587d

bu6nunorexa LIOK
https://m.edsoo.ru/db979¢70







IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

1

1.1

1.2

1.3

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

BJ'Ia,Z[eHI/IC CHCTEMOM XHMHUYECKHX 3HaHHfI, KOTOpas BKIIHOYACT:

OCHOBOIOJIAralolue MOHATUS (XMMHUYECKUHA 3JIEMEHT, aTOM, H30TOIIbI,
ANEKTpOHHAs 000JI0UKa aToMa, §-, p-, d-3JIEKTPOHHBIE OPOUTATIN aTOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKast CBS3b (G- W T-CBA3b, KpaTHbIE CBSI3W), THOpUIAM3AIMSL
aTOMHBIX oOpOuTajneil, KpUCTaJUIMUecKas pemeéTKa, MOJb, MOJISpHas
Macca, MOJSpHbIH O0BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAIUIOTUIPATHI, YTIIEPOIHBIM
ckesner, (yHKIMOHAJbHAsl TPYIIMa, paguKal, HU30MEpbl, CTPYKTypHas
dopmymna, um3zomepus  (CTpYKTypHas, TeoMeTpuueckas  (uuc-,
TPAHCU30MEPHSI), TOMOJOTHYECKHI psA, TOMOJIOTH, YIJIEBOJIOPObI,
KHUCJIOPOA- M a30TCOJIepXKalllie COEIUHEHUs, OMOJOTHYECKH aKTHBHBIE
BellecTBa (YriaeBOAbI, JKUPbI, OCIKN), MOHOMED, MOIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX pEaKUUid (OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE, HK30- U
SH/IOTEPMHUECKHE, PEAKIIUU MOHHOIO OOMEHa, TOMO- U I'€T€pPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb JIUCCOLMALNN, OKUCIIUTEND,
BOCCTAaHOBUTENb, OJJEKTPOJIM3, CKOPOCTb XUMHYECKOW peakuuw,

XHUMHUYCCKOC paBHOBCCI/IC)

TEOPUH U 3aKOHBI (TEOPUS XHUMHYECKOTO CTPOCHHUS OPraHUYECKUX
Bemects A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUECKON IUCCOIMAINH,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUW SI3bIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTHU
XAMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHSAX

NpCACTaBICHUA 0 MCXaHUu3Max XHUMHUYCCKUX peaKHHﬁ,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux



1.4

L.5

2.1

2.2

3.1

3.2

4.1

4.2

4.3

MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTCMAX

(aKTOJIOTMUECKUE CBEIEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESITEIHHOCTH

YCJI0BCKa

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
NPOM3BOJACTBA CEPHOW KHCIOTH, aMMHakKa, METaHOJa, IepepaboTKu
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIISATD:

XAapaKTCPHBIC TIPU3HAKK W  B3aUMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IHpPHU OIIMCAHHUU CTPOCHUSA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBPALICHUI

B3aMMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHSIMH H npeaAcCTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa
C(i)OpMI/IpOBaHHOCTb YMCHUS UCITIOJIB30BATh:

HAaMMCHOBaHUA XHMHYCCKHX COG,Z[I/IHGHI/II‘/‘I MCIKAYHAPOAHOI'0O COrO3a
TGOpﬁTH‘-IGCKOfI u HpHKJIZlI[HOfI XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAINIUXCA K H3YUYCHHBIM KjJacCaM OpPraHu4Y€CKUuXx U

HCOPTraHNYCCKUX COeIUHEHUI

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KITacCU(PUKAIIK N3yJaeMbIX XUMUYECKUX OOBbEKTOB

OPraHnv4cCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLIGI/IpaTB OCHOBAaHHA U

KPUTEpUU [T KITacCU(PUKAIMK U3yJaeMbIX XUMUYECKUX 0ObEKTOB

M0 Pa3IUYHBIM TIPU3HAKaM (YUCITYy U COCTaBY PEarupyrOIIMX BEIIECTB,
TErIOBOMY  3(PQPEKTy peakIuu, W3MEHEHUIO CTETNEeHEeH OKHUCIICHUS

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

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHeneeBa U UX BaJ€HTHBIE BO3MOXKHOCTH, UCTIONB3YS TTOHATHUSA S-, P-,

d->IIeKTpOHHBIE OPOUTAIIN, YHEPTETUUECKHE YPOBHHU



7.1

7.2

7.3

8.1

8.2

10

10.1

10.2
10.3
10.4
10.5

ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCIUHEHUH IO

MepuoaM U rpymmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHS] XUMHYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

OKHCIHUTCIBHO-BOCCTAaHOBHUTCIIbHBIX pCaKHI/Iﬁ IMOCPCACTBOM COCTABJICHUA

ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUSA peakuii HOHHOTO 0OMEeHa, YYUTHIBAsI YCIOBUS, IIPH KOTOPBIX
9TH PEeaKUUU UAYT JO KOHIIA

peakuuii THUAPONU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpHUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U QJTFOMUHUS )
CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[I/IHCHI/Iﬁ OT KpaTHOCTH W THIIA
KOBAJICHTHOM CBSI3U (G- n TE-CBHSI/I), B3aMMHOI'O BJIMAHUS aTOMOB U I'PYIIIT
4ATOMOB B MOJICKYJIAX, a TAKKEC OT 0coOeHHOCTEN pcalin3aliin Pa3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XAapaKTCPHBIC XHMUUYCCKHEC CBOMCTBaA BCIICCTB COOTBETCTBYIOIIUMU

JKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BaKHEHIINE
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnmamM CoOeIUHEHUH (IIPOCThIe BEIECTBA, OKCUIBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FUPHI, CIUPTHL, (HEHOIIBI, AJIbJETUbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE A(QUPHI, KUPBI, YIJIEBOJbI, AMMHBI,

aMUHOKHCIIOTBI, OETIKN)

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH pPACUETBl 1O XUMHUYECKUM
dbopMylnaM W YpaBHEHHMSIM XHUMHYECKHX pEaKIMid C HCIOIb30BAHHEM

(bl/ISI/II-ICCKI/IX BCIIMYHUH:

MacCChbl (06’LéMa, KOJIMYCCTBA BCIJ_ICCTBa) MNpoaAyKTa pCakuuu, €Cin OJHO
N3 UCXOJHBIX BCHICCTB IaHO B BUAC pacTBOpaA C OHpe)IeJ'IéHHOI\/'I MacCOBOM

J0JIel pacTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )
MaccoBOW WM 0OBbEMHOM 10JIH, BBIX0/1a IPOAYKTA PEAKIIUU

TeTI0BOTO 3¢ (deKTa peakiui

00BEMHBIX OTHOIIEHHI ra30B

10 HaXOKJCHUIO XUMUYECKON (POpMyIIbl BellecTBa



11

12

13

14

15

Bnanenue cucteMol 3HaHHMI O METOJAX HAYYHOT'O MO3HAHUS SABJICHUU
MPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS MPU SKCIEPUMEHTATBLHOM MCCJIEAOBAaHUM BELIECTB U IS
OOBSCHEHHSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE YMEHHUSI NPUMEHATh (MCIOIb30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaxX BEILECTB U1 AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHUYECKUX
peaKuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XMMHMUYECKHE 3HAHUS U1 OOBSCHEHUS U INPOrHO3HMPOBAHMS
SIBICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; MAJS IPHUHITUSA

IPaMOTHBIX pEIIEHU TPoOIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOCPKAIIUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢ BeIIeCTBAaMH H  J1a0OpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIICIOBAHUS; TTPEICTABIATH B
pasnu4HON (opMe pe3ylbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OICHUBAThb UX NOCTOBECPHOCTDH

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMAIIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCoBOM MH(poOpMaluH, ceTb IHTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U KCIIOJIb30BaThb B COOTBETCTBUU C IIOCTABICHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HAaBAaTh  OMACHOCTb  BO3JICMCTBUSI HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMUMAs CMBICI TIOKa3aTels MpeAeIbHOU
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIICHUS ¥ PEJOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa



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

Kox

1.1

1.2

1.3

1.4

1.5

1.6
1.7

1.8

1.9

1.10

1.12

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHH

Crpoenne BemectBa. CoBpeMeHHasi MOJIeNIb CTPOCHUsI aToMa. PacmpenencHue
JJIEKTPOHOB IO JHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
a1eMeHTOB. OCOOCHHOCTU CTPOEHUS YPHEPreTUUECKUX YPOBHEWU aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KOH(i)I/II‘ypaI_II/IH atroMa. BaneHTHEBIe OJICKTPOHBI

Ilepnonnueckas cucrema xumudeckux dsnaeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB M HX COCJUHEHUH II0
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGILHHCHI/Iﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB
BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAsS, METAIUTMYECKAst, BOJIOPOIHAs)
1 MeXaHu3MbI €€ 00pa3zoBaHus. MexXMOIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHMS. THIBl KPUCTAJUIMYECKUX

pemmérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKN
Xumnueckass — peakuus.  Knaccudukanms ~— XMMHYECKHX — peaknuid B
HEOpPraHUYECKOH ¥ OpraHM4eCcKoi XUMHUU. 3aKOH COXPAHEHMsI MAacChl BELLIECTB
CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

TennoBsie a3 dekTh XUMHUYeCKUX peakiuil. TepMoxumMuueckre ypaBHEHUS
OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOLIME Ha
COCTOsIHME XUMHYecKoro pasHoBecus. [Ipunuun Jle Ilarense
Onextponutuyeckas auccoruanus. CuibHble U cinalble anekTponutbl. Cpena
BOAHBIX PACTBOPOB BEILECTB: KHCJAsg, HEWUTpaipHas, mienouyHas. CTeneHb
aucconuanuu. Peakiium HoHHOTo oOMeHa

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

CriocoObl BEIpaKEHHSI KOHIIEHTPAIUU PACTBOPOB: MAcCOBasi JA0JIsI pAaCTBOPEHHOTO
BEIIECTBA, MOJISpPHAs KOHLEHTpauus. HacpllleHHble W HEHaCHIIICHHbIE
pacTBOpBI, pacCTBOPUMOCTh. Kprcramnoruaparsl
OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBeeHne BEmecTB B cpenax C

paszHbIM 3HaYeHHeM pH. MeToapl 2IeKTpOHHOTO OanaHca
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2.1

22

23

24

2.5

3.1

3.2

33

34

3.5

3.6

3.7

DNEKTPOIN3 PACTBOPOB U PACILIABOB COJICH
OCHOBBI HEOPTAHUYECKON XUMUU

Knaccugukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHm4ecKux

BEILIECTB

XUMUYECKHE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajablLUM,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKelie30, MeIb) U HUX coeauHeHuil. OOmue

CIIOCOOBI IMOJIYYCHH MCTAJIJIOB

XUMHUECKUE CBONCTBA BaXXHEWIIMX HEMETAUIOB (TaJOreHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHsS) M HX  COSAUHEHUH  (OKCHIOB,
KHCIIOPOACOACPKAIINX KHCIIOT, BOJOPOIHBIX COCAMHEHUH )

I'eHeTnyeckas CBsI3b HEOPraHMYECKHUX BEIICCTB, MPUHAICKAIINX K PA3THIHBIM

KJj1accaM

###Par#H#H# nenTudukanms HeopraHmuecknx coeanHeHuni. KauectseHHbie

peaKkuy Ha HEOPraHMYECKHUE BENIECTBA H NOHBI
OCHOBBI OPTraHNUYECKOM XUMUU

OCHOBHEBIE IIOJIOKCHU A TCOpHUU XUMHUYECCKOT'O CTPOCHUA OpTraHu4YCCKUX
coenunenuit A.M. BytnepoBa. YTieponHblii CKEIET OPraHUYECKOW MOJICKYJIBI.
KpaTHOCTh XMMHYECKOH CBSI3M. S- M P-CBS3H. Sp3-, sp2-, Sp-TUOPUAM3ALUU
opOuTaseil aToMOB yrjiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO

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

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  3(dEKTH

3aMECTUTEIIEN

[IpencraBnenne o knaccuuKaMyM OpraHuyecKux BemecTB. HomeHkmnaTtypa
OpPraHMYECKUX COENWHEHUHN (CHUCTeMaThyecKas) W TpUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBI/ITeHeﬁ KJIaCCOB OPraHNYCCKUX BCIICCTB

CBO6OI[HOpaI[I/IKaJ'IBHBII\/‘I U MOHHBIH MEXaHU3MBI pCaKknunm. Ilonsatue o

Hykieopuie u snexrpoduiie. [Ipasmio MapkoBaukoBa. [IpaBuio 3aiinieBa

Ankanpl. XMMUYECKHE CBOMCTBA aJKaHOB: TaJIOTEHUPOBAHME, JAETUIPUPOBAHUE,
TEPMUYECKOE pPa3JIOKeHHE, KPEKWHT, wu3oMmepusanus, ropenue. Ilomyuenue
ankaHoB. Ilukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbIM

pasMEpoOM UKIIA. Peakmun MMPUCOCANHCHUS U PAOIUKAJIBHOT'O 3aMCIICHUSA

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

AJIKCHOB

Ankanvensl. XHWMHUUYECKHE CBOMCTBA aAJIKaJUEHOB: PEAKLUHUH MPUCOEAUHEHUS

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



3.8

3.9

3.10

3.11

3.12

3.13

3.14

3.15

AJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOEIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAaHUE, THIpATAIUs, THAPOraJOreHUPOBAaHUE) KaK CIOCO0 MONy4YEeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX NPOAYKTOB. Peaknuum 3amenieHus. ['openue
alleTWJICHA KAK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHH I CBAPKH U PE3KU

MCETAaJIJIOB. HpI/IMeHCHI/Ie allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peaKUUH  ANEKTPOPUIHHOTO
3aMelIEeHUs, NpUcoennHeHus (TUApUpOBaHME, TajloreHupoBaHue). Peakuus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0eHHOCTH XMMMYECKUX CBOMCTB crupona. llomumepusauust cTuposna.

Crioco05b1 MOJIYYCHHA U TPUMCHCHUC aPOMATHUUYCCKUX YTIICBOJOPOAOB

Cnuptel.  IlpenenpHbple  OQHOATOMHBIE CHUPTHL. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS — HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  MOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONa: peakuuss OpOXKEHUS TIJIIOKO3bI, TUApATallUs 3TUIICHA.
OTUJICHITIMKOIb U TIIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoiicTBa (eHosia (peakuuu ¢ HaTpueM, T'HAPOKCHIIOM

HaTpust, Opomom). [lonyuenue genona

AJ'II))IGFI/IZ[I)I. XUMHYECKHE CBOMCTBA NpECACIIBHBIX AJIbACTUAOB: THAPHUPOBAHUC,
KAueCTBEHHBIC PEaKIIMU Ha KApOOHWIbHYIO Tpymmy (peakiusi «cepeOdpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (II). IlomyueHune mpenenbHBIX
aNbJIETHJIOB: OKHCIIEHHE CHOUPTOB, THApATAalMs aleTWiIeHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu PCaKu OKUCIICHHUA all€TOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[TonyyeHnue mnpeAeabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCIICHHE
AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, AJIBIETMAOB. BrIciiue mpenenbHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CcrIoOXHBIX 3PUPOB B
MUIIEeBOW M Hap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CI0KHbIE 3(QUpbI
IJIMIEpUHa U BBICIIUX KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBONCTBA >KHPOB:
THJIpUPOBaHUE, OKUCIEHUE. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTY4YE€HHs COJEeM BBICHIMX KapOOHOBBIX KHCIOT. MbLTa Kak

COJIN BBICHIHNX Kap6OHOBI>IX KHUCJIOT

XUMUYECKHE CBOMCTBA TJIIOKO3bl: pPEAKIUH C YYacTHEM CIHUPTOBBIX U
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QJIBJICTUAHOM TPYII M MOJIOUHOKHCIIOe OposkeHue. [IprMeHeHHe TIIOKOo3bI, €€
3HAYEHHUE B KU3HEIACATCIIBHOCTH OpranusMa. Jlucaxapuasl: caxaposa, MajbTo3a.
BoccranaBnuBaomye M HEBOCCTaHABJIMBAKOIIME —aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: Kpaxmall, riavkoreH. CTpOeHHE MaKpOMOJIEKYJ
Kpaxmaja, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMana: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: TMAPOJIN3, MOJIYYCHHE
3¢upoB Lemaono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

alleTaTHBIN MENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJOM, KHCIOTaMH,
peakuusi TOpeHMs. AHWIWH Kak TMPEACTaBUTENIb apOMAaTUYECKHUX aMHUHOB.
XUMUYECKUE CBOWCTBA AaHWIMHA: B3aWMOJICHCTBHE C KHCIOTaMH, OpOMHOMU
BOJOM, okwucieHue. I[lodyyeHne aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coequHeHusl. OCHOBHBIE aMHHOKHCIIOTBHI, OOpasyrouiue Oenku. XHUMHUYEeCKUe
CBOMCTBa OEJIKOB: TUMAPOJIN3, JEHATYypallks, KauyeCTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOMCTB IIOJIMMEPOB OT
cTpoeHHs: MoJyieKyld. OCHOBHBIE CIIOCOOBI TIOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alui U MOoJUKOHAeHcanu. Knaccudukanus

BOJIOKOH
##Par#H# nenTndukanns opraHMuecKux coeMHeHni. Perenne
IKCIIEPUMEHTAJIbHBIX 3a7]a4 Ha Paclo3HaBaHHE OPTAaHMYECKUX BEIIECTB
['eneTnveckas CBsI3b MEXKIy KJIacCaMH OPTraHUYECKUX COCTMHEHUM

XuMus 1 )KU3HDb

Xumusi B TIOBCeAHEBHOM >Ku3HHU. [IpaBuna Oe3omacHON pabOTHl C €IKUMHU,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBOM XUMUH

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M JHEPreTHKa: MPHUPOTHBIA U TOMYTHBIH HeTIHOM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
VCTOYHUKH YTIIEBOIOPOJIOB)

XuMUA W JKOJOTUsl. XUMHUYECKOE 3arpA3HEHHE OKPYKAIoLIEeW Cpellbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOUYBbI, aTMocdepsl, HIopsl U GayHBI OT
XUMHYECKOTro 3arpsisHeHus. [Ipobrmema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTCpHaTI/IBHBIC HNCTOYHHKH SHCPIrUu

OGH_II/IG NpEACTABJICHUA O MPOMBIINUICHHBIX criocobax MOJIYYCHHUA XUMHUYCCKHUX



5.1

5.2
5.3

54

5.5

5.6

5.7

5.8

BEUIECTB (HA NpUMeEpe IMPOU3BOJACTBA aMMMaKa, CEpHOM KucioTel). U€pHas u
uBerHas  Merauryprus.  Crekiio M CWIMKAaTHasg  NPOMBILUIEHHOCTbD.
IIpombinennass  opranudeckas  xumusa.  CpIpp€ 1 OpraHM4ecKou

MIPOMBIIIIICHHOCTH
Tunel pacy€THBIX 335184

PacuéTel Mmacchl BCHICCTBA NI 00BEMa ra3oB I10 HU3BCCTHOMY KOJIMYCCTBY

BEILIECTBA, MAaCCE MU 00BEMY OJTHOTO U3 YUaCTBYIOIIUX B PEAKLIUHU BEIIECTB
Pacuérs! TermoBoro s dexra peakuu
Pacuérpl 00bEMHBIX OTHOLICHUH Ta30B MPH XUMHUYECKHX PEAKLIUAX

Pacuérsr macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOTYKTOB PEAKIIUH, €CIIN

OJIHO M3 BEILECTB JAHO B U30BITKE (MMEET IPUMECH)

Pacuérbl maccoBolt it 00BEMHOMN JJOJM BBIX0/1a IPOAYKTA PEAKIUHU OT

TCOPCTUICCKHU BO3MOKHOI'O

Pacuérer macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKITHH, SCITH OJHO
W3 BENIECTB JJAHO B BHUJIE PACTBOpA C OMPEACTEHHON MacCOBOM J0JIei
pacTBOPEHHOTO BEIIECTBA

Pacu€thl ¢ UCOJIB30BAHMEM MTOHSTHI «MaccoBasi A0JISI», «MOJISIpHAs
KOHIIEHTPALIU», «PACTBOPUMOCTDY

Haxoxaenne MonekymnsipHOi (popMyIIbl OpraHMYECKOTO BEIIeCTBA M0 €ro
IIOTHOCTH M MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOAAIINX B €r0 COCTaB, UIIH MO

MIPOYKTaM CTOPaHUS



YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

B.B. Epemun H.E. Ky3pMmenko B.M.Tepernnn Xumus 10 knacc: yrinyOaeHHbBIN
ypoBenb M: IIpocsemenue, 2025.
B.B. Epemun H.E. Ky3pmenko B.W.Tepennn Xumus 11 knacc: yrinyOnaeHHBbIM
ypoBeHb M: Ilpocsemienue, 2025.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

[Topran pynaameHTanbHOro XuMuueckoro oopazoanust ChemNet.
Xumnueckas nHpopmalonHas cetb: Hayka, oOpa3zoBaHue, TEXHOIOTUU

http://www.chemnet.ru ["azera « XuMus» 1 caT s
yauTens « uay Ha ypOK XUMHH»

http://him.1september.ru Enunas xomexius LIOP:
[TpenMeTHas KOJICKIUS <« XHUMHUSD»

http://school-collection.edu.ru/collection/chemistry
EcTecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI: XUMUS. KOTICKIUS
Poccuiickoro 06111e00pa3oBaTeIbHOTO MOPTaIa

http://experiment.edu.ru AJIXUMUK: cairt
JLIO. AnukxbepoBon

http://www alhimik.ru Bcepoccuiickas onumnuana
IIKOJIbHUKOB 10 XUMHH

http://chem.rusolymp.ru Opranudeckas XUMHs: S]IEKTPOHHBIH
yUeOHUK JJIs CPEIHEH IIIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI
XMUMHH: JICKTPOHHBIN YUCOHUK

http://www hemi.nsu.ru OTKPBITBII KOJUTEIK: XUMHSI

http://www.chemistry.ru JlucTaHIHMOHHAs OJIMMINAA
10 XMMHUH: TEICKOMMYHHUKAIIMOHHBIH 00pa3oBaTeIbHbIH
IPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry
JINCTaHIIMOHHBIC DBPUCTUICCKUE OJUMITHA/IbI 10 XUMHUHU

http://www eidos.ru/olymp/chemistry

3aHuMaTeIbHAS XUMUS

http://home.uic.tula.ru/~zanchem W13 onsiTa paboTs
yuutens xumun: caut H.1O. CeicmanoBoOM



http://sysmanova.narod.ru Kabuner xumun: caiit JI.B.
PaxmanoBou

http://www 104.webstolica.ru Knaccudukanms XuMu4ecKux
peakiun

http://classchem.narod.ru KonTpern — Xumus s BceX: yaeOHO-
MH(QOPMALIMOHHBIN CAUT

http://kontren.narod.ru Marepuaisl kadeapbl GU3NIECKON U KOJUIOUTHOM
XUMUH HOKHOIO (peIepalIbHOTO YHUBEPCUTETA

http://www.physchem.chimfak.rsu.ru Meroanka oOydeHusI XUMHH: CAT
Kaenpsl xumuu 0l 11Y

http://mctnspu.narod.ru MeToanueckoe 0ObeIUHEHNE YUYUTENEH
xumun CeBepo-BocTounoro okpyra roponga MockBbl

http://bolotovdv.narod.ru HanoMeTp: HaHOTEXHOJOTHIECKOE
COO0IECTBO

http://www. nanometer.ru OHJIaliH-CITPAaBOYHUK XUMHUCCKHX JICMCHTOB
WebElements

http://webelements.narod.ru [Tonynspras 6udanorTeka
XMUMHUYECKHUX 3JICMCHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHBIC ¥ CIIPABOYHBIC MaTEPHAIIBI
10 XUMHH

http://www. alhimikov. net Caiit Chemworld.Narod.Ru -
Mup xumuu

http://chemworld.narod.ru Caiit «BupTtyansHas
XUMHYECKas [ITKOJIa»

http://maratakm.narod.ru Caiit «Mup XuMum»

http://chemistry. narod.ru XuMuK.py: caliT 0 xumun

http://www.xumuk.ru Xumuueckas ctpanndka SIpocnasckoro LlenTpa
TEeJIEKOMMYHUKAIIUN U HH(POPMAIIMOHHBIX CUCTEM B 00pa30BaHUU

http://www.edu.yar.ru/russian/cources/chem Xumuueckuii
noptai ChemPort.Ru

http://www.chemport.ru Xumuaeckuii cepsep HimHelp.ru: yae6ubIe 1
CIPaBOYHbBIC MaTCPHAIIBI

http://www himhelp.ru Xumus: Martepuansl « Bukuneaun» — cBoOOHOM
SHIIMKJIONCINU

http://ru.wikipedia.org/wiki/Xvmua Xumus s BCeX: WUTIOCTPUPOBAHHBIC
MaTepHuajbl N0 OOIIEN, OPraHUYECKOU U HEOPTaHUYECKOW XUMUU
http://school-sector.relarn.ru/nsm Xumus u xu3Hb — X XI BeK: Hay4HO-
MOIYJIAPHBIN JXYypHAII

http://www.hij.ruXumo3a: cooOmecTBo yuureneid xumuu Ha noprane «CeTb
TBOPYCCKHUX YUUTEIICH)»

http://it-n.ru/communities.aspx?cat no=4605&tmpl=com
[IIxonpHMKAM O XUMHMU: CAUT XUMHUYECKOTO (paKynbTera AntlY




http://www chem.asu.ru/abitur SnexTponnas OubaroTeKa Mo
XHMHUHU M TEXHUKE

http://rushim.ru/books/books.htm DnekTporHast OnbIMOTEKa Y4eOHBIX
MaTepuasoB 10 XuMuM Ha nopraie Chemnet

http://www.chem.msu.su/rus/elibrary DneMeHTsI JKM3HH: CAlT yunTens
xumuu M.B. ConoBbeBOU

< http://www.school2.kubannet.ru Durrnuknonenus «[Ipupoaa HayKm»:
AMUSA

http://elementy.ru/chemistry
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