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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa mo XuMUW Ha YPOBHE CpPEIHEro 001ero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
oopazoBanusi(POIl COO), npeacraBneHHbIXx B DenepalbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusx Poccuiickoi
denepany, peamu3yIOIIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMbI, H
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuUTHA BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
POJIOJDKEHU O0Oy4YeHUs B OpraHu3anusix npodeccuoHaIbHOro oOpa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpaMme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEPIPETAlMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJieH, COAEpKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
MOJIyYeHUE TPEICTaBICHUS O IIENIAX, COJAEpX,aHuHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEICTBAMU IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npenycMaTpuBaeT
ONpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS U TMOCIEAOBATEILHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTelIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax HWTOTOBOM aTrTecTanud B (opMe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriyOJIEHHOTO U3YUEHUST XUMUH:



e YCTAHAaBIMBAET WHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

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

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHus MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 0o0pa3oBaHHSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa30BaTeIbHOM
MIpOTrpamMMBbl CpeIHero o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeMETHBIX, TMPEAMETHBIX), a TakXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  OOyYarolerocss IO OCBOCHHIO
COJIep KaHus IpeIMeETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B MPOrpaMMe MO XHMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOil MO XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEPKaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
Ha3HAUYCHUHU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoOBaHHOTO OOYyYEeHHUST Ha YPOBHE CPEIHEro OOIIero o0pa3oBaHUS
XUMHSL Ha YpOBHE YIUIYOJNEHHOTO U3yYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATalloM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro MpopecCuOHAIBHOIO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIrIyOJeHHe TEeOpeTUYeCKOr U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4YeHHMsI, B TOM YUCJIE C MEPCIEKTUBOMN MOCIEAYIONIETr0 MOIYYeHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanusi. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miuaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa30BaTEIBPHOM MPOTPaMMBI CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeamera «XuUMHUS» OpPUEHTUPOBAHO TAaKXKe Ha pelleHue 3aaad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHMH palMOHATU3alUK y4eOHOro Tpyaa H
00OOMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YEHHUS
ABIIAIOTCS YIUIyOJNI€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranudeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJAEpKaHUA STUX KYpCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3y4YEHHs IpeaMmeTa. JTa CUCTeMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3yYeHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUsS] O00bEMA 3HAHUM O XHUMHYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUS
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
POTEKaHUS PEAKUUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUUYECKOH KHUHETHKHU
U TepMoauHamMuKu. HM3ydeHume mnepuomnueckoro 3akoHa u Ilepmoamdeckon
CUCTEMbl  XHMHUYECKUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBanus. N3yuenue
TUMOB  peakuuil  JomojHseTcs  (HOpMUpOBAHMEM  TpEACTaBIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opranmdyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YYEHHUS [Tl KJIACCOB ONPEAEIEHHOTO Mpoduis (IIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUE OYIyT MMETh AJIEMEHTHhI y4eOHOTO MaTepuayia mo oomei xumuu. [lpu
U3y4YEeHUU TMpeMeTa B JAaHHOM Cllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAs Teopusi (MOJEKYJsipHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHbl TEPMOAVHAMHUKH, DJIEKTPOJIN3d, NPEACTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJBLUINKI yAEIbHBIM BeCc OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBisieTCsl  BO3MOXKHOCTB — JUIsl  Oouiee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K NPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KHCIIOTBI U Apyrue. IIpu 3ToM 3HaHHA O COCTaBE M CBOMCTBAxX NPEICTaBUTENICH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIi W3y4YCHHS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBbITA IPAKTUYECKOT0 MPUMEHEHHUS HayYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyeHun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUATBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJICHUM ITPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poim B oOOecreuyeHuu
YCTOMYMBOTO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  Mpo0seM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
o0ecreyeHnu palroHAIbHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYEIOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMbl 3HAaHUHM, JIEXKALIMX B OCHOBE XHMHUYECKOH
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAaAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX NPOTEKAHHUS XUMHUYECKUX PEaKUHil, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mUX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOICTRA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKHX 3HAHUH I OOBSICHEHUS
KITIOYEBBIX HJIeH W MpoOJeM COBPEMEHHOW XWMHUH, IJISI OOBSICHEHUS W
IIPOTHO3HPOBAHMS SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHallM3a U OIICHKH C TIO3UIIMIA YKOJOTHIECKON O€30IMacCHOCTH MOCIEICTBUH
OBITOBOM ¥ TPOW3BOJICTBEHHOW MICSATEILHOCTH YEJIOBEKA, CBSI3aHHOW C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJNIb30BAaHHEM U  IMepepadOTKOU
BEIIECTB;

o yrmyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHUS,
HEOOXOJIUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB U OOBSCHEHUS XUMHYCCKHX SBIICHUH, WMEIONIMX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B mmane peammzanuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMHA LENOCTHOM CHCTEMBbl CpEJHEro oOuiero oOpa3oBaHUs NpPH W3YYEHUU
npeqMera  «XuUMUsS» Ha  YIUIyONEHHOM ypoBHE 0COOyI0  aKTyaldbHOCTb
IPUOOPETAIOT TaKUe IeNN U 3a/1a49H, KaK:

e BOCHHUTaHHC YOCKIAEHHOCTH B II03HABACMOCTH SIBJICHUW IIPHPOJIBI,
YBOXEHUS K TPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHUECKUX U
MPUKJIATHBIX HCCICAOBAHUNA B XUMHH, (DOPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYCHHWIO M TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e pa3BUTHUE MMO3HABATCIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
crocoOHocTel oOydaronuxcsi, (GOpPMHpPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHMIO Kak
YCJIOBHUIO YCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HU;

e (dopMHpOBaHWEC yYMCHHI W HaBBIKOB Pa3yMHOTO IPHUPOIOIIOIb30BAHHS,
Pa3BUTHE DKOJOTHYECKON KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN JAESITESIbHOCTH.

OO1ee Yncio 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA yTIyOJICHHOM
YpOBHE cpemHero obmiero oopazoBanus, coctasiser 340 dacos: B 10 kimacce —
170 gacos (5 yacoB B Hezento), B 11 kimacce — 170 vacoB (5 yacoB B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XMMHUH, NPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa3oBaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbIN). TUNBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3H.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O CcBOOOAHOM paaukane, Hykjaeoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble (GOpMyJbl Pa3jIMYHBIX BHUAOB: pa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buabl wn30MepUu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe A(H(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3P PEKThI).

[IpeacraBnenne o KinaccUpUKALMK OpraHuyeckux BeniecTB. lloHarue o
dbyHkunoHagsHOM Tpymnme. ['omonorus. 'omonoruueckue psinpl. Cucremarnueckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMY B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIeCTB W MaTepuajiaMH Ha UX
OCHOBE, OMbBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBieHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJIENIed MOJIeKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIast popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI AIKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



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

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzomepus. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[UKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CIOCOOBI MOTYYSHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbsl. ['oMosiornueckuil psii ajJkeHoB, oOmas (Gopmyia, HOMEHKIATYypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHAMHMUYECKUE CBOMCTBA: PEAKUMM NPUCOCAUHEHUS, 3aMEIIECHUS B O-TOJOKECHHE
IIpU JIBOWHOM CBA3M, MOJUMEpHU3alnd U okucieHus. IIpaBuino MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONpPSKEHHBIX TUeHOB. CrToCcOObI MOMYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Ankunbl. ['omonorudeckuil psijy akuHOB, oO1as (GopMysia, HOMEHKIaTypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KUCIIOTHRIE CBOMCTBA QIKMHOB, UMEIOIINX KOHUEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmast popmyia, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTIEBOAOPOJAHOM paJuKalle, PEaKIHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OPUEHTHUPYIONIEM JCUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamnus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslif yrojib 1 npoAyKTsl ero nepepadorku. CnocooOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoxykTsl nepepabOTKH HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakimu
3aMEIleHUs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrPyNIy, [HAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX IPEBPAILCHHIA:
u3ydeHue (PU3MUECKUX CBOMCTB YIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON wWin
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kalivis, B3aWMOJCHCTBUE AalETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHUMYECKUX BEHIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey», c
oOpasllaMM TUIaCTMAcC, KaydyKOB M PE3UHBI, MOJIECIUPOBAHUE MOJIEKYJ
YTJIEBOAOPOIOB U FaJIOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoaconepxaiiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CHOUPTBHL. CTpoeHHWEe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H30OMepus,
HOMEHKJIaTypa u kiaccupukanus. Dusmyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHHUPTOB. BOIOpoaHBIE CBS3M MEXAY MOJIEKYJIAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEAaKIMU 3aMEIIECHUs, JEruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIIUPTHI. J[ecTBUE 3TaHOIa U METaHOJIA
Ha opraHu3M uenoBeka. CrocoObl TOJY4YeHHs W NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHOroaToMHbl€ CHUPTHI — ASTUJIEHIVIMKOIb W riauuepuH. dusznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLUU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4EeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHne 0 MexaHM3MEe peakUuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m uenoBeka. (CrnocoObl MOJy4YeHUS W NPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BJIUSHHE THUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cBoilcTBa (PpeHosa. OCOOEHHOCTU XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco0OblI osryueHust U npuMeHeHue gperomna. GexonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJerujioB U KETOHOB, oO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. PuU3nuecKue CBONCTBA albJETHIOB U
KETOHOB.  XMMHUYECKHE CBOMCTBA  aIbJIETUAOB M  KETOHOB:  pEAKUUU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKUN Ha AJIbJETH/IbI.
Crioco0b!I oJTyueHus: U IPUMEHEHHUE alIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKALMN, PEAKIUH C YYacTHEM YIJIEBOJAOPOJHOTO paguKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenu BbICIIUX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH068as KUCIOThl. CrlocoObl OTyYeHUs U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEPHUS H
HOMEHKNaTypa. PU3NYECKNEe W XHMHUYECKHE CBOMCTBA: THUAPOJIW3 B KHUCIOW WU
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3ndecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ieioyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

MpIi1a KaK COMM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHE.

OO6mast xapakrepucTuka yriaeBoaoB. Knaccudukarus yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKI[UU C YHACTUEM CITUPTOBBIX U aJIbJIETUIHON
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaOIINE U HEBOCCTAHABIMBAIOIIME AUCAXapUAbl. I 'napoaus
nucaxapunioB. Haxoxnenue B npupoje u npuMenenue. [lonvucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAsl PEaKUusi C HOJOM. XHMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOIyYeHHe >PUpoB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUNA:
pPacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3AUMOJEHCTBHUE 3TAHOJA C HATPHUEM,
OKHUCJIEHHE 3TUJIOBOIO CIIMPTA B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pPEaKUUU Ha albJeruabl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmemau(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumumyeckue cBoMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), Bzaumoneiicteue
KpaxMalila ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHI. ClOXKHBIE ADUPBD».

A3oTcoaepxaniue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudaTUIecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Moiekyn, obdmas (opmyna, U30MepHsi, HOMEHKIaTypa U (u3NYecKue
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
AJTKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiIMsSHUE TPYNI aTOMOB B MoOJieKyJie aHuiIMHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHWwIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe amudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE PEICTABUTENH O
AMUHOKHUCJOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIOT.
XYWMHUYECKME CBOMCTBAa AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HayeHue aMUHOKUCIOT. CUHTE3 ¥ THIPOJIU3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCHEepUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
pacTBOpeHHE OEJKOB B BOJIE, JCHATypalusi OCJIKOB NMpPW HArpeBaHUM, IIBETHHIC
peakiuu Ha O€NKH, pelIeHWe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTcolepKallue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKy/ISIPHbIE COeIMHECHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMEp,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



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

[Tonumepubie Marepuansl. I[lmactmacchl (HOJUATUIICH, TOJIUIPONUIICH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTepePTanar). Y THiIn3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITMKOHBI. Pe3nHa.

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

[Tonumepsl CIEUHUAIBHOTO Ha3HAYEHUS (Teduion, KeBJap,
AIIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraéMble MOJUMEpPHI).

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0Opa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE OSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

Haxoxaenue MoJIeKyJIsipHOM (OpPMyJibl OpPraHMYECKOTO COCIAUHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYeCKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENEICHUE AOJM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKU
BO3MOXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO61mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
ODHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHHUIIBI WU3MEPEHUS, CKOPOCTb, SHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3JKOcHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TETEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



doTrocuHTE3, IbBIXaHHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHUCIOTHI,
(bepMeHTHI.

["eorpadusi: mone3Hple HCKOMAEMbIE, TOILUTUBO.

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

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIecKuX 3JI€MEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAISIM.
DNEeKTpOHHBIE KOH(PUTYpPAIIH aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.UN. MenneneeBa. CB43b NMEPUOJAYECKOrO 3aKOHA U [lepHonUecKOr CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynonaM ¢ IepuojaM. J3JHAYEHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U IuHa CBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KpartHeie cBaA3u. Bonxopoanas CBs3b.
MexMoneKyIsapHbIE B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMILUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpuctammoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHUS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMU4eCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAaHEHMS U IPEBpaICHUS
DHEPIuM MPU XUMUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CkopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3JIUYHbIX (haKTOpPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

OO6paTtuMble 1 HeoOpaTUMbIC PeaKIMU. XUMHYECKOoe paBHOBecue. KoHncranTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYypa, AABJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CulibHbIE U cla0ble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAaHOBUTENb. IIpomecchl OKHUCIEHHST W BOCCTaHOBJIEHUS.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX MPEBpaICHUN:
pa3ioKEeHHE TEPOKCHUIA BOJIOPOJA B IMPUCYTCTBHM KaTalu3aTtopa, MOJIEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHrue
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, H3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tonoxenne HemMeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydyenue, ¢usndeckue M XHMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumabl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxkneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (HU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpoObl. BaxkHenmume KUCIOPOACOACpIKAIINE
COEIMHEHUS TrajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3NUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepwi(1V), oxcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOcOObl MONy4YeHUs, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbL. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenme B mpupone, CHOCOOBI MOMydeHUs, (U3HUYCCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
yao0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOJIU(UKAIUH.
duznyeckue W XHMHYECKHE CBOMCTBA MPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e
COJIM. AKTUBUPOBAHHBIA YyroJyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKHU. IIprMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOJOM, H €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (U3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHnil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leprondecKol CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CrmuiaBel METAIIIOB.

DJIEKTPOXUMHUYECKUM PsAll  HampspkeHut  MetauioB.  OOImue  crnocoObl
NOJTy4eHUS METaJIOB: TUAPOMETAILTYpPrus, NUPOMETAILUTYPIHUs,
anekTpoMeraiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamuioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydeHue, (uU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHNE MTPOCTHIX BEIIECTB U UX COCIMHEHU.

O6mast xapaktepuctuka metamioB |lIA-rpynmer I[lepuomudeckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE NPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI M CIIOCOOBI €€ YyCTpaHEHUSI.



ATIOMUHWI: TTOTydeHue, GU3nIecKrne U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMITIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyecKue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUIbl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydueHue u npuMeHeHue Xxpoma.

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

du3ryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xenesa
Y €r0 CIUIaBOB.

Pu3nYECKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsSl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJIE, M3Y4YEHUE KOJUIEKIMU «MeTalibl M CIUIaBbD», B3aUMOJICHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOH (BO3MOXHO MCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJie3a C pacTBOpAMH KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAJVIOB, B3aUMOJECHCTBUE THIPOKCUIOB AIIOMUHUA M ILIMHKA C
pacTBOpaMM KHCIIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U (Hochop U UX COCTUHEHUSY,
«Mertasibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumum B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O Hay4YHbIX MeETOoAax IIO3HAaHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUS.
HayuHble puHIKNBI OpraHU3alui XUMHYECKOT0 MTPOU3BOACTBA. [IpoMbllieHHbIE
CHOCOOBI MOMYYEHUS! BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJICTBA aMMHAKA,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumuu B 006ecriedeHH SHEPreTHIeCKON Oe30MacHOCTH.

XuMHsi H 340pOBbE UenoBeKa. JlekapcrBeHHble cpenctBa. [lpaBuna
MCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUILIUHBI.



X¥UMUS THIIA: OCHOBHBIC KOMIIOHCHTBI, IHIIEBbIC q00aBKU. Poilb XuMum B
oOecrieueHn MUIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUs MpernapaToB OBITOBOM XHMHHU B IIOBCEIHEBHOMN
JKU3HU.

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKu, CTEKJIO, KepaMmHKa.
Marepuansl AJ1s 3IeKTpOHUKH. HaHOTeXHOIOT U .

Pacuérnrbie 3ana4n.

PacuéTer: Maccel BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIIMH, €CIU OIHO U3
BEILIECTB MMEET IpUMEecH, Macchl (00BbEMaA, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMKM BEIIECTBA B PacTBOpE, JIOJM BBIXOJAa MNPOAYKTAa PEAKIHUH OT
TEOPETUYECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi  MeXOpeAMETHBIX  CBA3€M TMpU  H3yUYeHHM oOmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W MOHATHH, MPUHATHIX B OTACIBHBIX
MpeMETax €CTECTBEHHO-HAYYHOTO IMKJIA.

OO61mue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalU3, CUHTE3, Kiaccu(uKalus, nepuogudHOCTh, HAOIIOICHHE,
HM3MEpPEHHE, IKCIIEPUMEHT, MO/I€JIb, MOJICIIMPOBAHHUE.

®duszuKa: Marepusi, MHUKPOMHP, MaKpPOMHUpP, aTOM, OJEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIACBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK YPHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpHBIE TTOPOIbI, MTOJE3HbIE UCKOIaeMble, TOILIUBO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIILICHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npeaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, JJICKTPOHHAsA
MMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH €U U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaTBl OCBOCHUA TNpeaMeTa «XHUMUS»  OTPAXKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEILHOCTH
O0Oy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XHUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JESITEIbHOCTH
oOy4Jaromnmxcs B MPOLecce peaan3alud 00pa3oBaTEIbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh WM TPUHHUMATh MOTHBBI, HaMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3JIUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU MU TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYa YYEHBIX U MTPAKTUKOB;



WHTEpeca M MO3HABATEJbHBIX MOTHBOB B MOJYYEHUU U TMOCIETYIOIIEM
aHanu3e WH(POpPMAIMK O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

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

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsI [EHHOCTEH 3JI0pOBOTO0 M 0Oe30MacHOro obOpasza >KHU3HH,
HEO0OXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOJtoicHUsT TpaBWJI 0e30macHOr0 OOpallleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TpPaBWJI HHAMBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/0POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUI W HEMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIIEIOBATEIHCKON
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B PEUICHUH NPAKTHUYECKUX 3a]a4
COIMAJIbHON HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO0 Mpodeccruid pa3InvyHoOro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBaXKEHUS K TPYAY, JIOJSAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oynymiedl mpodeccuu W pealu3alid COOCTBEHHBIX >KHM3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CTIOCOOHOCTEH K XMMHH, UHTEPECOB U
noTpeOHOCTEH 001IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUS:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMUS KU3HU HA 3eMJIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIHSHHUS
HPKOHOMMYECKHUX TMPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BAHUS;

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

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHHUSI AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Ppa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUU PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKalollleM MUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJK B
CO3JaHUM HOBOW 0a3bl MaTepUATbLHOM KYyJIbTYpbl, B PEIICHUH TI00aIbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUS CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JiesIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOIIUXCA JaHHBIX C IEJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpeca K O3HAHUIO, UCCIIEA0BATEIbCKON IEATETbHOCTH;

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

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pasNudHbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3YIBTAThl OCBOCHHS MPOrPAMMBI [0 XMMHHU Ha YPOBHE
CpellHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOLIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNu(PUKy METOIOB TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCle0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHBbIC yueOHbIC NEUCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmupoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHOCOOHOCTD oOyuarommxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIE Y4COHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JIOrHYecKHe TeHCTBHSA:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

WCIOJIb30BaTh IMPU OCBOCHUW 3HAHUN MPUEMBI JIOTMYECKOTO MBIILUICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS 1JII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KiIacCU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOpPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIFOUCHUS,

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUICHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTHYECKUX 3a]1ad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEHIECTB U XUMHYECKHUX
pEeaKUnii;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh IOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KA4YECTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAaOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpoBaTh
0000LIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINM OTYET O MPOJEIaHHOMN padboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3IudHbIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOIYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE MOcCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BHJIOB U (opM
IIPEICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBIMOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (QOpMy  MpeICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: NPUMEHATh MEXIpeAMETHbIe ((Dusuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, a0OpEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a71aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)I(I[3€MOﬁ TEMBI B X0J€ AUaI0ra /uam
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ]I/IpOBaTI) CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAlMell pe3ybTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIH COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEUIECTB, peajanu3alui yueOHOro NpoekTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHs] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIE 1eHCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTD, ONpeAeisasd €€ ILeNM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ (}eKTUBHBIN croco0 HX pemeHuss ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl IO XUMUU Ha YIiyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHEIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayuHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOTI'O 3HAHMS M MPUMEHEHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE Pe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YECHHUSI.

10 KJIACC

[IpenMeTHbIe pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHS»
OTpaXXaroT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU YCTOWIHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTrEeTUUECKON U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3/IJaHUM HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn pPalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEJE;

BJIQJICHUE  CUCTEMOW  XUMHUYECKHMX  3HAHUM, KOTOpasi  BKJIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHM 3JIEMEHT, aTOM, PO U SJIEKTPOHHAA
obojoyka aroma, S-, P-, d-aTOMHbBIC OpOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YTIIEPOAHBIN CKeNeT, GQyHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTypHasi M TNPOCTpPAaHCTBEHHas (TeoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIHI,
KHCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMEp, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHWUS, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHUMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  4eJoBeKa, OOIUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIA, TEPEePabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHYECKYI0O CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISAITh YPaBHEHHS] XUMHUYECKUX PEAKIMl U PACKpbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBIICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHii, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHHUS MX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



W3TOTABIMBATH MOJIEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTAHABIMBATH MPUHAIC)KHOCTh M3yUEHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HX COCTaBYy U CTPOCHUIO K OIpeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA ITI0 CHUCTEMATUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAHUS IS OTICIHHBIX
MIPEICTaBUTENICH OPTaHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIUIECPHH,
ATWICHIJIMKOb, (GeHo), (QopMaibIerull, aueTajblerujl, aleToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENETATh BHJ XWMHYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHMSX (KOBAJIECHTHAas M WOHHAs CBA3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. BytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHBIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKJIOATKAHOB, AJIKEHOB, aJIKaJIUCHOB,
QTKUHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, abICTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOJAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKJYy HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX pPEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

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

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB MEePepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYYHBIX
METO/ax TO3HAHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

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



CUCTEMATHU3aIINIO, BBISBICHUE MPUYUMHHO-CIECJACTBEHHBIX CBA3EH — IS U3Yy4CHUS
CBOWCTB BELIECTB U XUMHUECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IMHCTBA MHUDPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHMM: MPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopmyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMM C UCIOIb30BaHUEM (PU3HUYECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMHUYECKOU
GbopMyIIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepadoTKOM
BEILIECTB, UCMOJb30BaTh MOJYYECHHBIE 3HAHUS JJIsl IPUHSITUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUUYECKUN DJKCIEPUMEHT (MOJyYeHHUE M HU3YYEHHE CBOWMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM TPABHII
Oe3omacHoro oOpamieHusi ¢ BeHeCTBaMU H J1a0OpaTOpHBIM 00OpPYIOBaHUEM,
dbopMynUpoBaTh 1€JIb HUCCIAEIOBAaHUS, TMPEJACTABIAThH B pa3IudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPaBHJIa IKOJIOTHUECKH 11eIecO000pa3HOTr0 MOBEACHUS B OBITY H
TPYIOBOM JEATEIHBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCUYECKOTO JEUCTBUS Ha JKUBBIE OPTaHU3MBbI
OIPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH TToka3zaresns [1JIK;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3IUYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, HTEpHET U apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadarbiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmIass u HeopraHmdeckas
XAMUSD) OTPAXKAKOT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEUICHUU MPOOJEM HKOJOTHMUECKOM, PHEPreTUYECKON M MHUILEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHUM PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEed KyJIbTypbl 4YEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M TPUPOTHOMN

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, D3JICKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHasi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAUIMYECKAsl pEIIETKA, XUMHUYECKasl peakuus, pacTBOP, JJIEKTPOIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT IUCCOLMALNSA, CTENEHb JIUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOIUTHUYECKOW IUCCOLMAIUU, MEPUOANUECKUIA
3akoH J[.1. Menneneesa, 3aKk0H COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, J€Kallueé B OCHOBE IOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKMX M  KHHETUUYECKHUX  3aKOHOMEPHOCTAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIB30BaHUN BAKHEUIIMX HEOPTAHMYECKUX BEIECTB B OBITY U MPAKTHUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U WX MPEBpaIlCHUIH;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremaruyeckyro HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUsI OTACIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJIGHTHOCTh U CTENIEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M U THUMA KPUCTAUIMYECKOM PEIIETKH, OOMEHHBIM U
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

cOpMUPOBAHHOCTh ~ yYMEHHH:  KJIacCH(UUUPOBATH:  HEOPTaHUYECKUE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHE PEAKIIUU 110 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PPEeKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aropa H
JPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MIEPUOIMYECKOro 3akoHa [l.
. MennieneeBa 1 IEMOHCTPUPOBATh €TO0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCNOJB3Yys  TOHSATHS
«IHEPreTUYECCKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHieneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JJICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIAaccOB,  IMOATBEPKIATh
CYILIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIYy HEOPraHWYECKUMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

cOPMHPOBAHHOCTh YMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUIA MOCPEIACTBOM COCTABJIEHUS JEKTPOHHOro OajiaHca
ITUX PEAKIUH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUWd  THUAPOJIW3a;  PEaKUuu
KOMITJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [llarense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHUE PEaKIIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABl — HAOMIOJAEHUE, H3MEPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHATUM «MaccoBasi JI0Jsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHASI KOHIICHTpAIU;
Macchl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
uin 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro »¢dexra
peaKIuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisi pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEMEHbIO0 AUCCOIMAIlU;, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOJAYKTa pEaKiuH,; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO TUIAHUPOBATh W TMPOBOJUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOINBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakIuu, pEIICHHE
OKCIEPUMEHTANIbHBIX 3a7ad 1o TemaM «Mertawely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueMm, (HOpMyIupoBaTh II€db HMCCJIENOBAaHUS, TMPEIACTABIATh B
pasnu4HON (opMe pe3yiabTaThl DKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH HMX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOJIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
nocyol u j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IE€JIECO00pa3HOr0 TOBEACHUS B OBITY W TPYJIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3JI0POBbs, OKPYKAIOLIECH MPUPOIHON
Cpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH II€JCHANPABICHHBIA IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JaUTepaTypa, CpecTBa MaccoBoi nHbopMmaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUYECKYI0 HH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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Hroro no pazgeny ol
Pa3znea 4. A3oTcoaepxkamue OpraHndecKkue coeuHeHust
bu6mmorexa [IOK
4.1 A LA .b 16
MHHBL AMUHOKHCITOTRL HETH https://m.edsoo.ru/d69df650
Hroro no paszneny 16
Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUS
51 BricokoMoseK yIsIpHbIE COEIMHEHUS 6 Bubmorexa ITOK
' yp 8 https://m.eds00.ru/d69df650
Htoro no pazneny 6
Pasnea 6. **Pemrenne 3agaq **
6.1 Perrenue 3amau Ha BBIBOJ (hOpMYIT 20
' OpPraHUYECKUX COSAMHECHUN.
6.2 Pemrenue 3agad mo XUMU4eCKUM 10
YpaBHEHHSIM
HTtoro 30

Pa3nes 7. O60011eHMe OCHOBHBIX BONPOCOB Kypca OpraHnyeckoi XuMHUH.

7.1

0000111eHUE U TOBTOPEHHE

10




Hroro

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

11




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne n/m KontposbHbie IpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuit
11 3akoH u [lepuoanueckas cucrema 14 1 bubnuorexa [JOK
' XUMHYECKHX 31eMeHToB JI. U. https://m.edsoo.ru/2dd57f24
Menpeneena
19 CrpoeHue BeniecTna. 17 1 bubnuorexa [IOK
' MHoroo6pasue BeLIeCTB https://m.edsoo.ru/2dd57f24
1.3 PactBopsl1. /lucniepcHbie CHCTEMBI. 7
bu6mmoreka [IOK
14 AMMHECKHE peaKiliti 21 1 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 65
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmorexa [IOK
21 Hemeranet 40 1 4 https://m.edsoo.ru/2dd57f24
bu6mmorexa [IOK
22 Meransi 36 2 2 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 76
Pa3nen 3. XumMus u ;Ku3Hb
31 MeTtoabl I03HaHUS B XUMUMH. 9 bu6mmorexa [IOK
' XUMHUS U KU3HbD https://m.edsoo.ru/2dd57f24
Wroro no pazueny 9




Pasznea 4. Pacuernnie 3anaun. [loBropenue u 0000menue mo kypey "Oo0mas u Heopranudeckas xumus'', "

9

Opranuyeckasi xumus'"

4.1 Pemenne 3amau 10
[ToBTOpEeHHE M 0O0OIIEHUE TTO
4.2 Kypcy "OO1mas 1 Heopranudeckas 10
xumus"
HToro 20
OBUIEE KOJIMYECTBO YACOB I10 170
ITPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

n/n

Tema ypoka

[Tpeamer u 3HaueHuE
OpraHUYeCcKOl XUMHH,
IpeJCTaBICHUE O
MHOT000pa3uy OPraHuYeCKUX
COCIMHEHU I

[TpakTuueckast paborta Ne 1
KadgecTBeHHBIN aHaIN3
OpPTraHUYECKUX COETUHEHUM

DJEeKTPOHHOE CTPOSHHE aToMa
yriepoja (OCHOBHOE U
BO30YXJIEHHOE COCTOSTHHS).
BaneHntHbie BO3MOXHOCTH
aToma yriepoja

Konuenuus rubpuanzanuu
aTOMHBIX OpOUTasei

KoauuecTBO 4acoB

KonTposabHbie
padoThI

IIpakTHyeckue

Bcero
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/3686e6f5

bu6mmoreka [IOK
https://m.edsoo.ru/Oce6fd4c

XuMuyeckas CBs3b B
OPTraHNYECKHX COCTMHEHUSX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspbiBa CBsA3EH

bu6mmorekxa [{OK
https://m.edsoo.ru/8d39f5c8

XuMH4YecKas CBI3b B
OPraHMYEeCKUX COCTUHECHUSX.

bu6nmnoreka [JOK
https://m.edsoo.ru/8d39f5c8




10

11

MexaHu3Mbl 00pa3oBaHUs
KOBaJICHTHOH CBSA3H, CIIOCOOBI
paspsbiBa CBs3€E

Teopust ctpoeHus
OPraHMYECKUX COCTUHEHUMN A.
M. Bytneposa

Bunsl nzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3 (HEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCIMHEHUN

Bunbr m3oMepun: CTpyKTypHas,
POCTPAHCTBEHHAS.
OnekTpoHHbIe 3 ()EKTH B
MOJIEKYJIaX OPraHUYECKUX
COEMHEHU I

[IpencraBnenue o
KIacCU(pUKALUU U
CUCTeMaTH4ecKas
Homenkarypa (IUPAC)
OpPTaHMYECKUX BEIIECTB

[TpuHIMTIBI HOMEHKIATYPBI
OpPraHMYECKUX COEAUHEHUN

bu6mmoreka [JOK
https://m.edsoo.ru/9e595ch8

bubmuoreka [JOK
https://m.edsoo.ru/b0e61661

bu6mmorexa [IOK
https://m.edsoo.ru/c212dd21

bu6mmorekxa [{OK
https://m.edsoo.ru/c212dd21

12

13

Knaccudukanus opraHnueckux
COCTUHEHUN.

Pemenue 3amayu Ha BBIBO/I
dbopMyIT OpraHUYECKUX
COECIMHEHUH IT0 MaCCOBELIM
JIOJISIM 3JIEMEHTOB




14

Penrenue pacu€THbIX 3a7a4 Ha
OIIpEJIETICHUE MOJIEKYJIIPHON
(bopMyITBI OPraHUIECKOTO
BEIIIECTBA [10 MACCOBBIM JIOJISIM
aTOMOB JJIEMEHTOB, BXO/ISALINX
B €T'0 COCTaB.

15

16

17

Knaccudukanus peakuuii B
OPraHU4eCKOW XUMHUHU

Knaccudukanust opraHnueckux
peaKIuii B OpraHu4ecKoi
XUMHUHI

OKHUCITUTENBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINU B
OpFaHquCKOﬁ XHUMHH.

bu6mmoreka [JOK
https://m.edsoo.ru/ba5706aa

18

19

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

Pewenne pacy€THbIX 3a1a4 HA
OIIpEeJIETICHUE MOJIEKYJIIPHON
(bopMyJITBI OPraHUYECKOTO
BEIL[ECTBA 10 IPOJYKTaM
CropaHus

bu6mmorexa [IOK
https://m.edsoo.ru/87a37cab

20

21

KonTtponbHas padora Ne 1 o
teme: «Knaccupukanus u
HOMEHKJIaTypa OpraHMYeCcKUx
COETUHEHUI)

Pemienne pacu€THbIX 3a/1a4 HA
OmpeJieJICHUE MOJIEKYIISPHOI
(bOopMyJITBI OPraHUYECKOTO
BElIeCTBa 110 MPOAYKTaM




22

23

CropaHus

AJKaHBI: TOMOJIOTHYECKHHA PsijI,
obmas popmyna,
HOMEHKJIATypa U U30MepHs,
AJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE
MOJICKYJT

dusznyeckre 1 XUMHUUECKHUE
CBOMCTBA aJIKAHOB

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

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

24

25

26

q)I/I?;I/I‘ICCKI/Ie U XUMHUYCCKHC
CBOMCTBA aJIKAaHOB

HaxoxeHue ankaHoB B
npupoje. CriocoObl OTydeHUs
U IPUMCHCHUC aJIKAHOB

[TpakTuyeckas pabora Ne2
"[IpenenbHble yraeBoaopoas"”

bubmuoreka [JOK
https://m.edsoo0.ru/3137711c

bubmuoreka [JOK
https://m.edsoo.ru/259b0a5b

27

28

[ukmoankansl: oOmas
dbopmysa, HOMEHKJIATypa 1
U30MepHUst, 0COOEHHOCTH
CTPOCHHS K XUMHUYECKHUX
CBOICTB, CITOCOOBI TIOyYEHUS U
MPUMEHEHUE

[Huknoankaabl. XUMHUYECKHE
cBoiicTBa. CriocoOb! MOTyueHust

bu6mmoreka [IOK
https://m.eds00.ru/156730d2

29

30

Cucremarusanus 1 00001eHne
3HaHUH 1o TeMe "AJIKaHEL.
HukmoankaHsr"

KoHnTpons 3naHMii no teme "




31

32

33

34

[IpenenpHble yriIeBOAOPOIBI"
Pemenne pacy€THbIX 3a1a4 HA
onpeaeieHue MOJIEKYJIIPHOU
(hopMyJIBI OPraHUYECKOTO
BEIIECTBA 10 XUMUUECKUM
ypaBHEHUSIM

Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOU
peaklMy, Ha OIpeieTICHUe
MOJIEKYIISIPHOM (OPMYIIBI
OpPraHWYECKOI0 BellleCTBa
AJIKEHBI: TOMOJIOTMYECKHUH psif,
oOmras ¢popmyina,
HOMEHKJIaTypa, AIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
Mosiekys. CTpyKTypHasi ¥ LIAC-
TpaHC-U30MEPHUsI ATTKEHOB
Pu3nyYeCKne 1 XUMUYECKHE

CBOMCTBa ankeHoB. [IpaBuio
MapkOoBHHKOBa

bubmuoreka [JOK
https://m.edsoo.ru/bf84d8eb

bubmuoreka [JOK
https://m.edsoo.ru/273b0ale

bu6mmorexa [IOK
https://m.edsoo.ru/21069ccd

35

CrnocoOsl nonydeHus u
NpUMEHEHHE AJIKEHOB

bu6mmoreka [IOK
https://m.edsoo.ru/665dc058

36

37

38

CrniocoOslI nosydeHus u
IIPUMEHEHUE aIKEHOB
[IpaxTuueckas padora Ne 3 o
teme "[lonydyenne sTuiieHa u
M3y4YEeHUE €ro CBOMUCTB"

AnKaueHbl: CONPsHKEHHBIE,

bubmuoreka [JOK
https://m.edso0.ru/0941eed8

bu6mmoreka [JOK
https://m.edso0.ru/04298c0a




U30JIMPOBAHHEIE,
KyMYJIUPOBAaHHEIE.
Oco0eHHOCTH ANEKTPOHHOIO
CTPOCHUS

39 XuMHYECKHE CBONCTBA bubmuoreka [JOK
CONPSIKEHHBIX TUCHOB https://m.edsoo.ru/e561253d
CriocoObI nostyueHust u bubmuorexa [IOK

40
MIPUMEHEHHUE AJIKaJUECHOB https://m.edsoo.ru/1aa81660

41 Kayuyk u pesuna
Pemenune pacu€tHbIX 3a1a4 Ha

4 orpezieNieHue MOJIEKYIPHOM bubmuoreka [JOK
(bopMyIbl OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
AJIKMHBL: TOMOJIOTUUECKHUH PsiI,
obmas hopMmyiia,

43 HOMeHK(Jb;aIT)y;Ia, JIEKTPOHHOE U Bubnuorexa LIOK

https://m.edso0.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3UYECKHE CBOMCTBA

44 XUMHYECKUE CBOMCTBA aJTIKUHOB bubmorexa HOK

https://m.eds00.ru/23493a93

45 KauecTBeHHbIE peakiuy Ha bubnnorexa [JOK
TPOUHYIO CBS3b https://m.edsoo.ru/7b1c48da

46 CniocoOsI ToTydeHus 1 bubmuorexa [JOK
IIPUMEHEHNE aJTKNHOB https://m.edsoo.ru/a6f9alea

47 Pemenue pacueTHbIxX 3a1a4 1o
XUMHUYECKUM YPaBHEHUSIM

48 Pewenue 3amau: pac4€rsl 1o bubnuorexa [JOK

YPaBHEHUIO XUMUYECKOU

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




peaKIuu

Cucremaruzanusg 1 00001eHne
3HAHWUH 10 TEME

49 "HenpenenbHbie
YIJIEBOAOPOBI"

50 Cucremaru3zanus u 00001eHne
3HAHMI IO TEMe
KoHnTponpHas padora 1o teme:

ol «HenpenensHbie
YIIIEBOIOPOABI»
ApEeHbI: TOMOJIOTUYECKUN Ps/I,
oOmras ¢popmyina,

59 HOMEHKJIaTypa. DIEKTPOHHOE U bubnuoreka [JOK
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJT O€H30J1a U TOJTyO0J1a,
ux (pusmveckue cBONCTBA

53 XUMHYECKUE CBOICTBA aPEHOB: bubnmnoreka [JOK
pEAKIUH 3aMEICHUS https://m.edsoo.ru/a44alaed
XUMHYECKUE CBOWCTBA apEHOB:

54 peaxkuy IpUCOEINHEHNS, bubmmoreka LIOK

https://m.edsoo.ru/a44alaed

OKHCJICHHE TOMOJIOTOB OeH3011a

55 Oco0EHHOCTH XUMHUYECKHUX bubmuorexa [JOK
CBOICTB CTHpOJIa https://m.edsoo.ru/d5018a54

56 CniocoOsI ToTydeHus 1 bubnmoreka [JOK
IIPUMEHEHNE apEHOB https://m.edso00.ru/6f717d09
Pemenune pacuéTHbIX 3a1a4 I:Ia Bu6mrorexa [OK

57 OmpeJieJICHUE MOJIEKYIISPHOI

(bopMyITBI OPraHUIECKOTO

https://m.edsoo.ru/53461a2c




58

59

BE€IICCTBA. Pemrenne 3aJ1a4 I10
XUMHUYCCKUM YPaBHCHUSAM

PacuéTel o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIU.
Cucremarusanus 1 00001eHne
3HAHUM 110 TEME

IIpuponnsiii ra3. IlonmyrHbie
He(TSHBIC Ta3bl

60

61

62

63

64

KameHHBbI# yroiyib ¥ MpOLyKThI
ero nepepadoTKu

Hed1p 1 ciocoOnr eé
nepepabotku. [IpumeHenne
IPOJYKTOB NEpepadOTKH HEPTH

raJ'IOI‘eHOHpOI/BBOI[HLIC
YrJII€BOAOPOAOB: 3JICKTPOHHOC
CTPOCHUC, pCAKIIUU 3aMCIICHUSA
rajJorcHa

JelicTBue menoveit Ha
rajoreHIpPOU3BOIHbIE.
BzaumopeticTeue
JHUTAIOTCHAIKAHOB C MarHUEM U
UHKOM

IHousarue o

MCTAJUNIOOPTraHUYCCKUX
COCOAUHCHUAX.

bubmuoreka [JOK
https://m.edso00.ru/69b3398b

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

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

65

Ucnonp3oBanne
TaJIOrCHIIPOU3BOJHBIX
YTJIEBOJIOPOIOB B OBITY,




66

TEXHUKE U IIPpHU CUHTC3C
OpTraHU4YCCKUX BCIICCTB.

I'eneTnueckas cBI3b MEXKOY

Pa3IMYHBIMH KJIacCaMH
YTJIEBOJIOPOIOB

67

I'enernueckas CBA3b MEXKIY
pa3IMYHBIMU KJIaCCaMU
YTJIEBOJOPOAOB

68

69

70

O00011IeHNE U CHCTEMATH3aLIH
3HAHUH 110 TEME
"VYrieBonopoasr".
Cucremaruzanusg U 00001IeHne
3HaHUH 10 pa3zeny
"VYrineBonopoasr"

Konrponbnas pabora no reme
"Vranesonopoast"

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

bu6mmoreka [IOK
https://m.edso00.ru/95c9e298

71

72

IIpenenbHbIe OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKHH PSI,
oOmrast popmyna, CTpoeHUe
MOJIEKYJI, U30MEpHs,
HOMEHKJIATYypa,
kiaccupukanus, pusnueckue
CBOMCTBa

XUMHYECKHE CBOMCTBA

MpEACIIbHBIX OJTHOATOMHBIX
CIIMPTOB

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

bu6mmorekxa [{OK
https://m.edsoo.ru/26ee34fe

73

CniocoOsl nosydeHus u
NPUMEHEHHE OJJHOATOMHBIX

bu6mmorekxa [{OK
https://m.edso00.ru/484100000000000




CIIUPTOB

[Ipocteie 3¢upsr:
HOMEHKJIaTypa U U30Mepus,

bubmuoreka [JOK

74
0COOEHHOCTH (HPU3UYECKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHX CBOMCTB
MHOroaroMHbIE CIIUPTHI:
STUJICHTIUKOIb U TITULEPUH, UX bubnmoreka [JOK
75
bu3HYecKre U XUMHUIECCKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoObI mosryueHust 1
76 MPUMEHEHUE MHOTOATOMHBIX bubmmorexa [JOK
p https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOoII: CTPOEHUE MOJIEKYJIBI,
77 ¢du3nveckre CBOMCTBa Bubmmorexa LIOK
' https://m.edsoo.ru/2ce726f8
ToxcuyHOCTH (peHoIIa
bu6mmoreka [JOK
78 XuMuyeckue cBoicTBa (heHona
¢ https://m.edsoo.ru/037ca5f9
79 CniocoOblI ony4eHus u bubnmnoreka [JOK
npuMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[TpakTryeckas padora Ne 4.
80 Peienne skciepuMeEHTAIBHBIX bubnnorexa [JOK
3a1a4 o teme "CoupTsl U https://m.edsoo.ru/fd0ced09
benonsr"
Pemenue 3agau pa3nuuHbIxX
81 TUTOB 10 Teme "CHupThl.
®enoubr".
82 Pemenne 3a1a4u pa3nu4HbIX

TUNOB 10 TeMe "CHupThI.




Denonnr"

Cucremarusanus u 00001eHue

bubmuoreka [JOK

83 suaitit o Tee. Tlpopepottias https://m.eds00.ru/1810ch9b
pabora.
AJbJIerUIbl U KETOHBI:
AJIEKTPOHHOE CTPOCHUE

84 KapOOHMIILHOM TPYTIIIbI; bubmuorexa [IOK
TOMOJIOTHYECKHE PSJIbI, 00IIIast https://m.edsoo.ru/b139beaa
dbopmyna, uzomepus u
HOMEHKJIaTypa
AJbJEruIbl U KETOHBI:

85 (du3HYECKUE CBOWMCTBA; PEAKIIUU bubmoreia OK

https://m.edsoo.ru/c887425c

MIPUCOCTUHCHHS
Peakmum oxucienus u

86 Ka4eCTBEHHBIE PEAKITHH bubmmorexa [JOK

https://m.edsoo.ru/a393baa9

aJIbJCTHJIOB U KETOHOB

87 XHUMHYECKHE CBOMCTBA
aJIbJCTHIOB U KETOHOB

88 CniocoObI mony4eHus bubnuotexa [JOK
albJCTUAOB U KETOHOB https://m.edsoo.ru/520d1c51
[IpakTuueckas padota Ne 5

89 "UccnenoBanue CBOMCTB
aJbIETHUIOB U KETOHOB"
OIHOOCHOBHBIE TIPEICTBHBIE

90 KapOOHOBBIE KUCIIOTHI, bubmuorexa [IOK
OCOOEHHOCTH CTPOECHHMSI UX https://m.edsoo.ru/fecOb113
MOJIEKYJT

91 N3omepust 1 HOMEHKIIaTypa bubnmoreka [JOK




92

KapOOHOBBIX KHCJIOT, UX
¢du3nueckue cBOMUCTBa

XUMHYECKHE CBOMCTBA

MMpEaACIbHBIX OJJHOOCHOBHBIX
Kap6OHOBBIX KHCJIOT

https://m.edsoo.ru/700cc87b

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

93

Oco0OeHHOCTH CBOICTB
MYpPaBbUHOH KHUCIIOTBI.
MHoroo6pa3ue kKapOOHOBBIX
KHUCIIOT

bubmuorexa [JOK
https://m.edsoo.ru/bb31be71

94

[IpakTrueckas padora Ne 6.
XHUMHYECKUE CBOMCTBA
KapOoHOBBIX KHCITOT

95

OCco0CHHOCTH CBOMCTB:
HENPEICIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX,

TUIPOKCUKAPOOHOBBIX KHCIIOT.

HpeI[CTaBI/ITeJ'II/I BBICIIIHUX
I(ap6OHOBI>IX KHUCIIOT

bu6mmorexa [IOK
https://m.edso0o.ru/83a08773

96

97

Oco0OeHHOCTH CBOICTB:
HETpeIeTbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX,

T I/I,Z[pOKCI/IKap6OHOBLIX KHUCJIOT.

HpeI[CTaBI/ITCJ'II/I BBICHIHUX
I(ap6OHOBLIX KHUCIIOT

IIonsatue o IMPOU3BOAHBIX
Kap6OHOBLIX KHUCIIOT

bu6mmorekxa [{OK
https://m.edso00.ru/0d162d9d

98

CniocoOsI oTydeHus 1

bu6mmoreka [JOK




99

100

PUMEHEHHE KapOOHOBBIX
KHUCJIOT

CnoxHbie dupHI:
TOMOJIOTHUECKU psijl, oOmias
dbopmyna, uzomepus u
HOMEHKJIaTypa

DuU3NYECKUE U XUMUYECKUE
cBoMcTBa A3(HHUPOB

https://m.edsoo.ru/7c065c9d

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

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

101

Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU
peaKiuu, Ha OIIPEACIICHHE
MOJICKYJISIPHOM (HOPMYJTBI
OpPraHMYECKOro BEIIECTBA

102

103

104

105

Pemenne pacueTHsIx 3a1a4.

[TpakTryeckas padora Ne 7.
Penienune sxcriepuMeHTaIbHBIX
3aja4 1o Teme
"Kucnopoacoaepxarniue
OpraHUYecKHue coequHeHns"
XKupsr: crpoenue, pusnueckue
U XUMHUYECKHE CBOMCTBA
(ruaponus)

Oco0eHHOCTH CBOICTB JKHUPOB,
COJIepKAIX OCTATKU
HeNpeIeIbHbBIX )KUPHBIX
KUCIoT. JKupsl B mpupose

bu6mmoreka [JOK
https://m.edsoo.ru/486671fb

bu6mmoreka [JOK
https://m.edsoo.ru/al9c5b98

bu6mmorekxa [{OK
https://m.edso00.ru/b0331922

106

Mpr1a Kak COJIM BBICIITNX
KapOOHOBBIX KHUCIIOT, UX

bu6mmorekxa [{OK
https://m.edso0.ru/3c566565




107

108

Morolee nercrtsue. [loustue o
CHUHTETHYECKHUX MOIOIIHNX
cpeactax (CMC)

Pemenue pacdeTHbIX 3a7a4 Ha
BBIBOJ ()OPMYJT OPTaHHUYECKUX
BEIIECTB.

I'eneTnueckas CBA3b
YTJIEBOJOPOAOB U
KHUCJIOPOJCOACPKAIINX
OpPraHMYEeCKUX BEIIECTB

bubmuoreka [JOK
https://m.edso00.ru/56790c96

109

Pacuérel o ypaBHEHUsIM
XAMHYECKHUX PEaKUi

110

111

112

Cucremarusanus U 00001eHue
3HAHUH 110 TEME

Pemienne 3agay 1mo Teme
"Kucnopoacoaepxaniue
OpraHUYeCcKHe coequHEeHus"
KonTponbHas pabora no teme
"Kucnopoacoaepxaniue
OpraHUYecKHe coequHEeHus"

bubmuoreka [JOK
https://m.edsoo.ru/f8eaf2eb

113

OO61mas xapakTepucTHKa
YTJIEBOJIOB M KJIaCCU(UKAITUS
yTJIeBOJIOB (MOHO-, TU- U
MOJIMCaXapHUIb)

bu6mmorekxa [{OK
https://m.edsoo.ru/7a9693al

114

115

Momnocaxapusl: puznyecKkue
CBOMCTBA U HaX0KJICHIE B
npupojie

[IpuMeHeHue rioKo3sl, €

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

bubmuoreka [JOK




116

3Ha4YCHUE B
KU3ZHEJEATEIIbHOCTH OpraHu3Ma
Oco0eHHOCTH CBOWCTB pUO03bI
U J1Ie30KCUPUO03bI

https://m.edsoo.ru/5e61122d

117

Hucaxapunpl: caxaposa,
MaJIbTO3a U JIAKTO034.
Haxoxnenue B mpupoje u
MIPUMEHEHHUE IUCaXapUJIOB

bubmuoreka [JOK
https://m.edsoo.ru/eb0384e7

118

Hucaxapunpl: caxaposa,
MajbT03a U JIAKTO3a.
Haxoxnaenue B mpupoje u
MIPUMEHEHUE TNCAXAPUJIOB

119

120

121

122

ITonmucaxapunpl: cTpoeHue
MaKpOMOJIEKYI, (PU3NIECKHE U
XUMHYECKHE CBOMCTBA,
MIPUMCHCHUE

[Tonmucaxapuapl: CTpoeHME
MaKpOMOJIEKYJ, pU3NYECKUe U
XUMHYECKHE CBOMCTBA,
pUMEHEHNE

[TonsiTHE 00 UCKYCCTBEHHBIX
BOJIOKHAX

[TpakTiueckast paborta Ne 8
"Vrinesoan!"

bubmuoreka [JOK
https://m.edso0.ru/72a04508

bubmuoreka [JOK
https://m.eds00.ru/6216e766

123

Cucremarusanus 1 00001eHne
3HaHWH MO pa3zeny
"Vrnesoas!". [IpoBepounas
pabora.

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




Pemrenne PaACUCTHBIX 3aaa4 Ha
ONpeCaACIICHUC TOJIM BbIXO4a

bu6mmoreka [JOK

124
MPOAYKTA PEAKIIUU OT https://m.edsoo.ru/7fde4 7ef
TEOPETHUUECKH BO3MOKHOTO
Pemenne koOMOMHUPOBAHHBIX
125 3a/1a4 110 XUMHUYECKUM bubmorexa HOK
A https://m.eds00.ru/42c6678e
YpaBHEHUSIM
AMMHBI: KTacCu(pUKAIIHS,
CTpOEHHUE MOJIEKYJ, 001as
126 dbopmya, H3oMeEpH bubmorexa HOK
pMyIa, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOICTBA
127 XUMHUYECKUEe CBOMCTBA bubmuoreka [JOK
anpaTHYECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOECHNE aHUIINHA,
128 0COOEHHOCTH XMMHYECKUX bubmorexa [JOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CrnocoOsl nonydeHus u
129 pUMEHEHNE anu(paTHIECKuX Bubmmorexa LIOK
p https://m.edso00.ru/eal38763
aMHUHOB
Pemenne pacdeTHsIX 3a7a4 MO
130 n n
Teme "AMuUHBI".
AMHWHOKHUCIIOTHI: HOMEHKJIATypa
131 U U30Mepus, GU3nIecKue bubnnorexa [JOK
cBoiicTBa. OTNIENIbHBIC https://m.edso0.ru/d1773e80
MPEJICTABUTENN O-aMUHOKHCIIOT
132 XuUMHUYeCKHe CBOMCTBA bu6mmorekxa [{OK

AMHWHOKHCIIOT, UX

https://m.edsoo.ru/77df705a




OMOJIOTMYECKOE 3HAUYEHUE
amMuHokucioT. CUHTE3 U
TUAPOIU3 TIENITUIOB
XHUMHUYecKre CBOMCTBA
aMHHOKHCJIOT, X

133 OMOJIOrHYeCcKOe 3HAUYCHHE
aMUHOKUCIIOT. CUHTE3 U
THIPOIIU3 TICTITHIOB
134 benku kak npupoaHbie bubmmoreka [JOK
MOJIUMEPBI; CTPYKTYPBI OEIIKOB https://m.eds00.ru/429e9899
. bubnmoreka [JOK
135 XUMHYECKUE CBOMCTBA OEIKOB https://m.edsoo.ru/6237306d
136 XuUMHYECKUEe CBOMCTBA OEIKOB
[IpakTuueckas pabora Ne 9.
Pemenue sxcriepuMeHTaTbHBIX
137 3a7a4 110 TEME bubmmorexa [IOK
. https://m.edsoo.ru/8e3c02d1
AzoTcoaepikaiue
OpraHUYecKHe coequHEeHus"
A3oTcoaepikarne
138 FGTGpOIIILI/III()HI/ILIHeICKI/Ie bubmmorexa [TOK
https://m.edso0.ru/521d1431
coequHenus. [IpencraBureny.
HyxkenHOBBIE KUCITOTHI:
139 COCTaB, CTPOEHUE U
Ouosoruyeckas poiib
[IpaxkTuueckas padora Ne 5.
140 Pemienne skcniepuMeHTaIbHBIX bubnnorexa [JOK

3a1ay4 1o teme ""Pacro3zHaBanue
OpPTraHUYECKUX COCTUHEHUM"

https://m.edsoo.ru/bde3fdf6




Cucremarusanus 1 00001eHne

141 no Teme "A3oTcoaepkaiiue
coeuHeHM".
KoHTponbHas pabota 1o Teme
142 "AszoTconepikalue Enbmaorexa IOK
P " https://m.edsoo.ru/ce561bc7
OpPraHUYECKUE COCTMHEHUS
Penienue 3a1a4 pazamyHbIX

143 AP

THIIOB.
OCHOBHBIC TIOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX
144 COECTMHEHUN U METOJBI UX buGnnorexa [IOK
https://m.edsoo.ru/7aa63ebd
CHHTE3a —II0JINMEPHU3AITUS U
MTOJIMKOH ICHCAITUS

145 Ilmactmaccel. YTunuzamnus u bubmuoreka [JOK
nepepadoTKa MiIacTuKa https://m.edso00.ru/82242e0f
DnacToMepbl: HaTypallbHbIN

146 CHHTETHUYECKHE Ka u bubmorexa HOK

yayRa. https://m.edso00.ru/246103ec
Pe3una
Bonokna: HatypanbHble,

147 UCKYCCTBEHHBIE, bubnuorexa [JOK
cuHrernyeckue. [lonumepst https://m.eds00.ru/5963a601
CIIeIIMaIbHOTO Ha3HAYCHUSI
[TpakTrueckas padota Ne 10.

148 Pemienne skcniepuMeHTaIbHBIX bubnnorexa [JOK
3a7a4 no teme "PacriozHaBaHue https://m.edsoo.ru/3aebd77a
MJIacTMacC ¥ BOJIOKOH"

149 O00011eHNe U CUCTEMATU3 AL bu6mmorekxa [{OK

U3Yy4EHHOTO MaTepuaia mo TemMe

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




"BricokOMOIEKYIpHbIE
coeMHeHus"

Pemrenne PaACUCTHBIX 3a1a4 I10

150 BBIBOY (DOPMYIT OpraHUYECKHX
BEIIIECTB.

151 Pemenue pacueTHbIx 3a/1a4 Ha
BBIBOZ (hopmyn

152 Pemenne kauecTBEHHBIX 3a4a4
PacuéTthrl ¢ ucnoibp3oBaHuEM

153 ra3oBBIX 3aKOHOB, 00BEMHOM U
MOJILHOH JIOJIA BELISCTB B
CMecH.

154 Pacuérel o TepMOXUMHYECKUM
YpaBHEHUSM.

155 Pacuérel mo TepMOXUMHYECKUM
YpaBHEHUSM.

156 Pemienne 3agau Ha cMecHu
OpPTraHUYECKUX BEIECTB

157 Pemmenue 3agad Ha cMecu
OpraHUYECKUX BEIECTB

158 Pemenyie 3aga4 MoBEIIEHHON
CIIOKHOCTH

159 Pemenue 3a1au nNoBBITIIEHHOM
CIIOKHOCTH

160 Pemenne koMOMHUPOBAHHBIX
3amad

161 O00011EeHME 10 TEME

"Knaccudukamnms un




HOMEHKJIaTypa OpPraHuYECKUX
BerecTs"

O000111EeHME 110 TEME

162 "U3omepus. ['omonorus" L
O0606menue o teme "

163 XUMHUYECKUE PEaKIH B 1
OpraHu4yeckou xumun'"

164 O06o06mIeHne o TeMe 1
"VYrineBonopoasr"
O060011IeHNE 3HAHUN 10 TEME

165 "Kucnopoacoaepxaniue 1
coenuHeHus"
O06o001IeHre 3HAHUI TI0 TEMe

166 "A3oTcoaepkaiue 1
coeMHeHus"
O00011eHNe 3HAHUHN 110 TEME

167 "KauecTBeHHbIE peaKIMH 1
OpraHWYECKUX BelecTB"

168 HToroBas KOHTpOJIbHAsA paboTa 1

169 HToroBast KOHTpoONbHAs paboTa 1
No 10
AHanIn3 KOHTPOJIbHOM pabOTHI.

170 CucreMarusanuys 3HaHAN 110 1
Kypcy

OBIIEE KOJIMYECTBO YACOB I10 170 10

[TPOT'PAMME




11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
[
‘:;_n Tema ypoxa Beero Kontpoabubie IIpakTnueckue fI[:;'?eHI/IH :)I;I[?;I;zizlfeﬂbﬂme
padoThI padoThI pecypenr
1 [ToBTOpEHNE OCHOBHBIX BOIIPOCOB 1
OpPraHUYECKON XUMUHU
2 [ToBTOpenue TeMbl "YriaeBoaopoab" 1
3 [ToBTOpEHME TEMBI 1
"Kucnoponaconepxarniue"
4 [ToBTOpenue temsl "A3zorcoaepxkamue” 1
I'enetnueckas cBsI3b MEXKAY KJaccaMu
5 OpPraHUYECKUX COECANHEHUN. 1
[TpoBepounas pabora
6 Atom. CocTaB aTOMHBIX SIJIED. 1 bubnuoreka [IOK
XUMUYECKUH 371eMEHT. M30TonbI https://m.edsoo.ru/59c112ee
7 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 bubmuoreka [IOK
aTOMOB, KBaHTOBBIC UMCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XumMuaeckux 1 bubnmorexa LIOK
3JIEMEHTOB (S-, p-, d-, f-ameMeHThI) https://m.eds00.ru/61294af9
9 Pacnipenenenue 351eKTpoHOB 1O 1 bu6muoreka [JOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIC KOH(HUT WU aTOMOB
10 3neMeI€:OB B ZCI?O];iI)-IOI\?III?/IaH o 1 bubmmorexa [JOK
R https://m.edso0.ru/8149e846
BO30YXJIEHHOM COCTOSTHUHT
1 DNeKTpOHHBIE KOH(UTYpAITH aTOMOB 1 bubnmnorexa [JOK

9JICMCHTOB B OCHOBHOM U

https://m.eds00.ru/8149e846




12

BOS6y>KI[éHHOM COCTOsAHUH

DJEeKTPOHHBIE KOH(PHUTYpaIUy HOHOB.
DNeKTPOOTPULIATEIBHOCTD

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

13

14

15

16

17

18

BasieHTHOCTD U BaJIEHTHBIE
BO3MOKHOCTHU aTOMOB.

CBs3b BJIEKTPOHHOU CTPYKTYPBI
MOJIEKYJ C UX T€OMETPUUECKIM
CTpOEHUEM (Ha IPUMEPE COCTUHECHUM
3JIEMEHTOB BTOPOTO NIEPHOJIA).

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cucteMa XUMHYECKUX
anemenToB . 1. MenneneeBa, CBA3b C
COBPEMEHHOU TEOPUEHN CTPOECHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX
VMU IIPOCTBIX U CIIOYKHBIX BEIIECTB 110
rpynnaM u nepuoaam

3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX
VMU IIPOCTBIX U CIOYKHBIX BEIIECTB 110
rpyImam 1 nepuojaam

CucremaTusanus 1 000011eHIE 3HAHUT
110 TeME

bubmuoreka [IOK
https://m.edso00.ru/16957c01

bubnmorexa LIOK
https://m.edsoo.ru/f8468927

but6mmorexa [IOK
https://m.edsoo.ru/8fad2942

19

20

Kontponbnas pabora "CtpoeHue
aroma. [lepnognueckuii 3aKkoH"
XumMuueckas cBI3b. MlonHas
XHUMHYECKas CBSA3b.




KoBanenTtHas cBsa13b. MexaHU3MEI

bubnmoreka [IOK

21 00pa30BaHMs KOBAJICHTHOW CBSI3H. https://m.edsoo.ru/5a8072af
99 Mertanueckas cBsizb. Bogopoanas
CBSI3b
CBs13b 2JIEKTPOHHOM CTPYKTYPHI
23 MOJIEKYJI C I/IE I‘eOMeTpII/:zI/eCI}(IIEM bubmmorexa LIOK
https://m.edsoo.ru/3d2ca093
CTPOCHHUEM
BemectBa MoneKyasspHOTO U
24 HEMOJIEKYJISIPHOTO CTPOEHUA. THIIBI bubnnorexa [JOK
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
o5 Pemenue 3ana4 u ynpaxxHeHUil o Teme
"Xumuueckas CBA3b"
26 [IpencraBneHuss 0 KOMIUIEKCHBIX bu6mmoreka IIOK
COCIMHEHMX: COCTaB U HOMEHKIIaTypa https://m.edsoo.ru/8c66b12a
97 [IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHHSIX: COCTAaB U HOMEHKJIaTypa
98 Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB
29 Knaccudukanus u HoMEHKIaTypa
HEOPraHUYECKHUX BEILECTB
30 Krnaccudukanus u HoMeHKIaTypa bubmuorexa [IOK
OpraHUYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
31 CBoiicTBa KJ1aCCOB HEOPTaHUYECKUX
BEILIECTB.
39 CBolicTBa KJIaCCOB HEOPTaHUYECKUX bubnuotexa [JOK
BEIISCTB https://m.edsoo.ru/70a60aa4
33 CBoIiCTBa KJIACCOB HEOPTAaHUYECKUX bubnuorexa [JOK




34

BEILIECTB.

Cucremaruzanys u 00001LIEHUE 3HAHUM
10 TEME

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

35

36

37

Cucremaruzanuys u 0000ILIEHUE 3HAHU M
10 TEME

KonTponbnas pabora no remam
""Ctpoenue BemecTBa. MHOrooopasue
BelecTB"

[ToHsITHE O NUCTIEPCHBIX CUCTEMAX.

[IpencraBieHne 0 KOMIOUTHBIX
pacTBopax

bubnunoreka LIOK
https://m.edsoo.ru/da2c70e4

38

HcTuHHbIE pacTBOPHI: HACHIIIEHHBIE U
HEHACBILICHHbIE, PACTBOPUMOCTb.
Kpucrannoruaparst

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

39

40

Kpucramnorugparsl. Pemenue 3anay.

PactBopsl. CiocoOBI BBIpaskeHUs
KOHLIEHTPALlUU PacTBOPOB

41

CriocoObl BbIpayKe€HUS! KOHIIEHTPAlUU
pacTBOpOB

bu6mmoteka IIOK
https://m.edso00.ru/328e653a

42

43

44

Pemenue 3a1au ¢ uCnojib30BaHUEM
HOHATHH ""MaccoBas JI0JIA
pacTBOpEHHOTO BeliecTBa", "MoapHast
KOHIIEHTpauus"

Krnaccudukanus XuMHUECKUX peakiiui
B HEOPraHUYECKON U OPTraHUYECKOU

XHUMHU.

3aKOH COXpaHEHMs MACChI BEILIECTB;
3aKOH COXPaHEHUS U IIPEBPALLECHUS

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

bubnunorexa LIOK
https://m.edso0.ru/6335cdd2




OHEPIUH IIPHU XUMHUYCCKUX PCAKIHAX

TemnoBbie 3P HEKTH XUMUYECKUX

bu6nunorexa LIOK

45 gZEEZEQIepMOXHMH%CKHe https://m.edsoo.ru/d1db86da
Brruucnenust no ypaBHeHUSIM

46 XUMHUYECKUX PEaKlui u BH6J_IHOTeKa HOK
TEPMOXHMUHECKIM ypaBHEHHAM https://m.eds00.ru/87b13954
Brruucnenust mo ypaBHeHUSIM

47 XMMHYECKUX PEAKIUN U
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOU peakinu, eé

48 3aBUCUMOCTH OT Pa3JIMYHBIX (haKTOPOB.
Karanms u xkaranuzaropsl

49 ['oMOreHHbI€ U reTEpOreHHbIE PEaKIUU

50 Karanm3s u xaTanm3aTopbl
ITpakTruyeckas padora Ne 1 o teme BuGmorexa [IOK

°1 "BASAHNC AsTHIHEIX (AKTOPOB Ha https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKON peakuun"

59 O6parumbie U HEOOpATUMBIE PEAKITUH. bubmuorexa [IOK
XHUMHUYECKOE PaBHOBECHE https://m.eds00.ru/30952f9b

53 @akTOpHI, BIUSIOIINE HA ITOJOKEHNE
XUMHUYECKOTO PAaBHOBECHS

54 Xummnueckoe paBHoBecue. Koncranra
XUMHUYECKOTO PAaBHOBECHUS
[IpakTuueckas pabora Ne 2 o Teme

55 "Bnustaue pa3nudHbIX GaKTOPOB HA Eggj;ﬁfg;?ﬁgb f34617
MOJIOKEHNE XUMUYECKOTO paBHOBeCHS"

56 DNEeKTPONUTHYECKAs TUCCOIMAIIHS. but6mmoreka [IOK




CuibHBIC U ClTa0BIe JICKTPOJIUTHI.
CreneHp IUCCONAAIAN

HNounnoe npoussenenue Boasl. Cpena

https://m.edsoo.ru/5f766bdf

57 BOJIHBIX PacTBOPOB. BomopoaHbIiH bubmorexa HOK
A P POB. BOAOPOL https://m.eds00.ru/3966ca89
nokazatenb (pH) pactBopa
I'maponm3s coneit. Peakmum,
58 I ofelca}o 1€ B pacTBOpax bubmorexa OK
p = p p https://m.edsoo.ru/09d5a9bd
AJICKTPOJIUTOB
I'mpaponus coneit. Peakiuu,
59 MPOTEKAIOIINE B PACTBOPAX U
pacruiaBax 3JeKTPOJIUTOB
[IpakTuueckas padora Ne 3 mo Teme
60 "XUMHUUYECKHE PEAKIINHU B PACTBOPAX bubnnorexa [JOK
,],‘O P P https://m.edso0.ru/2e3daeb0
JEKTPOJIUTOB
61 CreneHb OKUCIIEHUS.
OKHCIIMTEIIbHO-BOCCTAHOBUTEIIHHBIC
62 eaxkuuu. BaxxHelie OKUCIUTEIN U bubmorexa HOK
p ’ https://m.eds00.ru/56226060
BOCCTaHOBUTEIN
63 Baxueiinie okuCIuTEN! U
BOCCTaHOBUTEIH
64 Meroa 31eKTPOHHOTO (3JIEKTPOHHO- but6mmorexa [IOK
HMOHHOT0) OanmaHca https://m.edso00.ru/fb691387
65 Mertoa 51eKTpOHHOTO (2JEKTPOHHO- bubnuotexa [JOK
HWOHHOTO) OanaHca https://m.edso0o.ru/fb691387
Brnusinue cpensl pacTBopa Ha
66
nporekanue OBP
67 OKHCIIMTEITbHO-BOCCTAaHOBUTEIHHBIC

pEaKUUH C YYaCTUEM JIBYX




BOCCTAHOBUTEJICH WIIH JIBYX
OKHUCIIUTENEN

DEeKTPOIN3 PACTBOPOB U PACILIaBOB

bubnunorexa LIOK

68
BEIIIECTB https://m.edsoo.ru/93fb97d2
69 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnmnoreka HOK
BEILIECTB https://m.edsoo.ru/5a859d16
20 Peurenue ynpaxHeHHi Ha COCTaBJIECHUE bubnuorexa [IOK
peakuuit OBP u snexrponuza https://m.edsoo.ru/5a859d16
7 CucremMatu3anys 1 00001eHe 3SHAHUH
1o Teme "Xumuyeckue peakiuu"
79 Cucremaru3sanus 1 0000IICHUE 3HAHUH bubnuoreka [{OK
o Teme "XuMuueckue peakuu" https://m.edsoo.ru/c161eb85
73 KoHntposbHas paboTta 1mo Teme bubnnorexa [JOK
"Xumuueckue peakuuu" https://m.edsoo.ru/5afa265d
74 Pemenue 3amay pa3sInyHBIX THIIOB bubnnorexa [JOK
At p https://m.edsoo.ru/5afa265d
75 Pemenue 3amay pa3InuHBIX THIIOB bubnnorexa [JOK
At p https://m.edsoo.ru/5afa265d
ITonoxeHue HEMETAIIOB B
[Teproandeckoit cucTeMe XUMHUECKUX
76 snemenToB JI. . MenaeneeBa u bubmorexa HOK
o a https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHHUS UX aTOMOB.
du3nyeckre CBOMCTBA HEMETAIIOB
AnnoTponusi HeMeTauIoB (Ha IpuMepe
77 KHUCJIO0pOAa, cepsl, pocopa u bubmmorexa LIOK
pOZa, Cepal, p https://m.edsoo.ru/ef92c91c
yriiepoia)
78 Bonopona: nonydyenue, pusndeckue u bu6muoreka [JOK

XMMHUYECKHE CBOMCTBA. ['napuabl

https://m.edsoo.ru/0aa8f613




HNueprasbie ra3el. Haxoxaenue B

bubnmoreka [IOK

79
IIpUPOJIE, CBOMCTBA U IPUMECHEHHUE. https://m.edsoo.ru/a8a0a930
["anmorensl: HaxOXEHHUE B IPUPOJE,
80 CIOCOOBI MOTyYEHUS @Hanpecine u bubmmorexa [JOK
yi L https://m.edso0.ru/4e223795
XUMHUYECKHE CBOICTBA
81 I"anorenoBooponbl. duznueckue u Bu6muotexa [JOK
XUMHUYECKHUE CBOKCTBA. https://m.edso00.ru/6b3255e6
82 Baxwneriume kucmopoicoaepxanie
COCIMHECHHS TAJIOTEHOB
JlabopatopHble v IPOMBIIITICHHBIE
83 CHIOCOOBI MOJTYYEHHS TaIOTeHOB. bubnnorexa [JOK
[IpumeHeHue rajJoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEAMHEHHI
ITpakTruyeckas pabora Ne 4. Pemenue
84 AKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe brbmmorexa LTOK
" P | 8 https://m.edsoo.ru/8b26fecd
lManorenst
Kucnopon: nabopatopusie u
85 MIPOMBIIIIJIEHHBIE CIIOCOOBI MOTYYEHHUS, bubmmnoreka HOK
¢bu3nyecKkre U XUMUYeCcKHe CBOHCTBRA. https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHeHne KUCI0poa U 030Ha
but6mmorekxa [IOK
86 Oxkcubl ¥ IEPOKCUBI
A P a https://m.edso00.ru/5c8816a0
Cepa: HaXx0KJI€HIE B IIPUPOJIE,
87 cncl))co6m MOy YCHUS (;I/I;:/IHGCKI/IC " Bubmmorexa [IOK
. L https://m.edsoo.ru/46afael6
XUMHYECKHUE CBOMCTBA
but6mmorekxa [IOK
88 CepoBoiopo, Cyiab(uIs!
POBOOPOL, CyJIbpHA https://m.edsoo.ru/7c875999
89 CoenuHeHus cephl CO CTENEHBIO




okucienus +4

Kucnopozconepxaniue coeTMHEHUS

bu6nunorexa LIOK

90 cepbl. OcOOEHHOCTH CBOMCTB CEPHOI
p P https://m.edsoo.ru/8cfa2548
KHACJIOTBI
[TpakTuyeckas padora Ne 5. Pemenue

91 DKCIIEPUMEHTAIBHBIX 3a1a4 [10 TEME bubmorexa LIOK

" P ) | https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUs

92 O06001menne TeMbl "XanbKOreHn!"

03 KonTponbnas pabora mo teme bubmmoreka [JOK
"["ajioreHsl. XaJbKOreHbI" https://m.edsoo.ru/2b6d8b4b
A30T: Hax0XKJCHUE B IIPUPOJIC,

94 CTIIOCOOBI OTYYCHUS ¢I))H3I:4qec1<ne u bubmorexa LIOK

v L https://m.edsoo.ru/badd2255
XAMHYECKHE CBOKMCTBA.

95 Ammuak, HuTpuabl. CBOWCTBa U
MOJTyYeHUE
Kucnopoaconep:xaiiiue coeqMHeHUS

96 asora pOCO6eHIEOCTI/I CBOMCTB a30THOM bubmorexa HOK

' https://m.edsoo.ru/e2965afe
KHCJIOTBI

97 Pemrenne 3ama4 u ynpaxxHeHUH 110 TEME
"A30T U ero coequHeHus"

98 [IpuMeHeHne a30Ta U €ro COeAMHEHUH. bubnunorexa LIOK
A3OTHBIE yIOOpEHHS https://m.eds00.ru/129f5059
dochop: HaXOKICHHUE B IPUPOJIE,

99 CHocoObI MOMy4YeHUs], PU3NIECKUE U bubmmoreka [JOK
XUMHUYECKHe cBoiicTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun

100 Oxcunst hocdopa, bu6mmoreka [JOK

docdopconepxkarnire kucaoTsl. Conu

https://m.edsoo.ru/c7a2d429




hochopHOI KUCTOTHI

[Tpumenenue pocdopa u ero

bubnunoreka LIOK

101
coenunenuii. Dochopubie ynoopeHus https://m.edsoo.ru/a218070a
[TpakTuyeckas padora Ne 6. Pemenue
bub6nmoreka [IOK
102 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
, " https://m.eds00.ru/8175ac3f
'A30T 1 pochop 1 uX coenuHEHUs
Yrneposa: HaxoXJIeHUE B IPUPOJIE,
QIOTPOITHBIE MOIU(UKAIINH; bubnnorexa [JOK
103 .
(du3nUecCKre U XUMHUYIECKUE CBOKCTBRA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
Oxkcup yraepoaa(ll), okcu
104 e I([)y;(l\r/)) . (OJ'I)BHaH KfICHOTa ueé bubmorexa HOK
YHICPOA > Yt https://m.edsoo.ru/dba58adf
conu
105 Pemrenue 3anay pa3nuMyHbIX TUIIOB brbmmorexa [JOK
&P https://m.edso00.ru/6029b609
106 Pemenwue 3a1a4 pa3TuIHBIX THIIOB brbmmorexa [JOK
A&P https://m.edso00.ru/6029b609
Kpemuuii: Haxox1eHue B MpupoJe,
107 CI'II)OCO6BI oJI elfnﬂ (1)1/131/11136(1:31(1/1 u bubmmorexa LIOK
i L https://m.edso00.ru/143558ab
XUMHYECKHE CBOMCTBA
108 Oxcun kpemuusa(1V), kpeMHueBast bu6muoreka [JOK
KHCJIOTA, CUJIMKATHI https://m.edsoo.ru/3170e7b1
[IpumeHeHne KpeMHUs U €ro bubmuoreka [JOK
109 coequHeHMi. CTEKII0, €ro MoJyueHHe, https://m.edsoo.ru/393cdac0
BHUJIBI CTEKJIA https://m.edsoo.ru/5823cefb
110 Pemenune 3amay pa3nuvHBIX TUIIOB bubmorexa [IOK
At p https://m.edsoo.ru/h624f801
111 [TpakTrueckas padota Ne 7. Pemenue




AKCTIEPUMEHTANIBHBIX 337134 [0 TeMe
"yriaepoa v KpeMHUI U UX

coequuennsa"
112 Cucremaru3zanusi 1 0000IICHUE 3HAHUIA bubnuorexa [JOK
no teme "Hemeramibr" https://m.edsoo.ru/6e864db5
113 CucreMaru3anus u 0000IIeHNE 3HAHUI bubnunoreka LIOK
o teMe "Hemeraniasr" https://m.edso0.ru/6e864db5
114 Cucremarusanusa 1 00001€eHIE 3HAHUI
o teMe "Hemeramnisl
115 KonTponbnas pabora no teme bubmmoreka [JOK
"HemeTtamnbr" https://m.edsoo.ru/d0484c76
AHanus pe3ynbTaToB KOHTPOJIbHOMN Bbu6motreka [JOK
116
paboThI, KOPPEKIIHS OMINOOK https://m.edsoo.ru/2b7e9510
ITonoxeHne MeTaII0B B
[Teproaudeckoii cucTeMe XUMHISCKHUX
117 351eMeHTOB. OCOOEHHOCTH CTPOECHUS bubnnorexa [JOK
’ P https://m.edso00.ru/9839c16c¢
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
O6mue dpuznyeckue cBOcTBa
118 MeTau1oB. IIpuMeHeHne MeTaIOB B bubnmorexa [JOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
119 CnnaBsl MetamuioB. Kopposust bubmmoreka [JOK
METaJJIOB https://m.edsoo.ru/42b872e3
120 Perttennie 3agau pa3indHbIX THIIOB bubnmorexa LOK
atp https://m.edsoo.ru/e3de37hb6
DIEKTPOXUMAYECKUN DA HAOPSHKESHUH
P P P but6mmoreka [IOK
121 MeTaiioB. O0IIHe CriocoObl MOMyUeHUs

METAJlJIOB

https://m.edso0.ru/94eb377a




122

123

124

125

126

DJIEKTPOXUMHUYECKUH Psijl HANTPSIYKSHUI
MeTauioB. O0Iue criocoOb! MOIydIeHUs
METAJIJIOB

O6m1as xapakreprucTuka MmetayioB |A-
rpynmnsbl [leproanueckoi cucTeMsl
XUMHUYECKHUX ieMeHTOB. Harpuii n
KaJIMii: oiy4eHue, pusnueckue u
XUMHYECKHE CBOMCTBA, TPUMCHECHHE
MIPOCTHIX BEIIECTB U UX COCTMHCHUIN

CBoiicTBa coeqnHeHn MeTamios | A

TPYIIIBI
Oo6mas xapakrepuctuka metamioB [A-
rpymibl [leproauaeckoit CuCTeMbl
XMMHYECKHX 3JIEMEHTOB. Maruuii u
KaJIbIMIA: TIOJy4YeHUE, PU3HUECKue U
XUMUYECKHE CBOWCTBA, TPUMCHCHHE
IMPOCTBIX BEIICCTB U UX COGI[I/IHCHI/Iﬁ

JKEcTKOCTh BOIBI U CIOCOOEI €€
yCTpaHEHUS

bu6nmoreka IIOK
https://m.edsoo.ru/e12c26b3

bubnunoreka LIOK
https://m.edsoo.ru/7c3e49c0

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

127

Pemenue 3amau mo reme "Metamst 1A
u Il A rpynm"

128

129

130

ANIOMUHMHI: TIOTy4eHue, pusnueckue u
XUMHUYECKHE CBOICTBA, TPUMEHEHNE
AMpoTepHbIe CBOIICTBA OKCHJIA U
THJIPOKCUA AITIOMUHUS,
T'HIPOKCOKOMIIJIEKCHI aTFOMUHUS, UX
IIPUMEHEHNE

Pemenne 3aaa4 pa3jIMdYHbIX TUIIOB

bubnunorexa LIOK
https://m.edso0.ru/0e79b266

but6mmorekxa [IOK
https://m.edsoo.ru/5d12d318




131

132

CucreMaruzanys 1 00001IeHe 3HAHUI
o Teme "MeTasibl TJIaBHBIX
noarpynm”

KontposbHas paboTta mo teme
"MeTauibl TJIaBHBIX oArpymnmn"

133

[IpakTuyeckas padora Ne 7. Pemenue
IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
"Mertasuibl IJIaBHBIX OArpymmn"

bu6nunorexa LIOK
https://m.edsoo.ru/27a4af43

134

OOmas xapakTeprCTHKa METAJIOB
no6ouHbIX oarpymm (b-rpyrmm)
[leproanueckoi CUCTEMbI XUMHUYECKUX
3JIEMEHTOB

bubmuoreka [IOK
https://m.edso0.ru/610d7431

135

136

137

OOmas xapakTeprCTHKa METAIOB
no6ouHbIX oarpymm (b-rpyrmm)
[leproanueckoi cCUCTEMbI XUMHUYECKUX
3JIEMEHTOB

dusnyeckre 1 XUMHUECKHE CBOIICTBA
xKenesa v ero coequueHui. [lonydenne
Y TIPUMEHEHHE CIIJIaBOB Kelie3a

Oxcuapl, TUIPOKCH]IBI U COTTU
xenesa(ll) u xenesza(lll).

bubmuoreka [IOK
https://m.edso00.ru/610d7431

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

138

[Tonyuyenue u npuMEHEHUE CIUIABOB
xKenesa

139

140

Pemenne 3amau mo teme "JKee3o 1 ero
coenuuenus"

dusnyecKre U XUMHYECKHE CBOMCTBA
XpOMa U ero COeANHEHU !, UX
IIPUMEHEHHE

but6mmorekxa [IOK
https://m.edso0.ru/9911bef3




dusnueckre U XUMUYECKHUE CBOMCTBA

141 XpoMa M €ro COeIMHEHUH, UX
MIPUMCHEHUE
Baxuerive coeMHEHUs Maprasiia.
142 Ilepmanranar xamus, ero bubnnorexa LHOK
P > https://m.eds00.ru/039d69c8
OKHUCIIUTEILHBIE CBOMCTBA
dusnueckue U XUMUYSCKUE CBOMCTBA
143 IIMHKA U €T0 COCIMHCHUH, UX bubnunoreka LIOK
npuMeHeHue. [ 'uapoKCOKOMIUIEKChI https://m.edsoo.ru/b1f2beal
IIUHKA
dusnueckre U XUMUYECKHIE CBOMCTBA
144 MEIU U €€ COeTUHEHNN, UX buGnuorexa [IOK
A A i https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnueckue U XUMUYECKUE CBOMCTBA
145 cepeOpa U €€ CoeqUHEHNI, NX bubnmorexa [JOK
peop a ’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHUE
ITpakTruyeckas pabora Ne 8. Pemenue
bubnmorexa LIOK
146 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
' https://m.edso0.ru/a6e352ea
"MeTaibl TOOOYHBIX MOArpyHH”
147 Pemenue 3amay pa3sInuHBIX THIIOB bubnnorexa [TOK
atp https://m.edsoo.ru/a8b83d83
148 Pemrenue 3amay pa3iIMyHbBIX THUIIOB bubnnorexa [JOK
latp https://m.edsoo.ru/a8b83d83
O000I11IeHIE U CUCTEMATU3ALIUS
149 N3Y4EHHOT0 MaTepuayia o TEMe bubnnorexa [IOK
" v " P https://m.edso00.ru/e91fe975
MeTtamibl
150 O06o001IeHre U CUCTEMATU3 A bubmuoreka [{OK

HU3YUYCHHOI'O MaTcpurajia 1o TeMC

https://m.edso0.ru/e91fe975




"MeTtayuipr"

KonrponsHas pabora o reme Bu6muotexa [JOK
151
"MeTtasuipl TOOOYHBIX TTOATPYIIT" https://m.edso0.ru/83f63ea3
AHanu3 pe3yabTaToB KOHTPOJIbHON bubmunoreka [JOK
152
paboThI, KOPPEKIIHS OMHNOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieueHUN
153 YCTONYMBOTO Pa3BUTHUS YETIOBEUECTRA. bubnnorexa [JOK
[ToHsiTHE O HAYYHBIX METOIAX https://m.edso0.ru/080fe1f0
HCCTIEIOBAHUS BEIIECTB
HayuHble npUHIUIIBI OpraHU3aIiH
154 XUMHUYECKOTO IIPOU3BOJICTBA. bubnnorexa [JOK
[IpomblieHHBIE CTIOCOOBI MOTYYESHHS https://m.edsoo.ru/2e45a44f
Ba)KHEHUIIINX BEIIECTB
XHUMHUECKOE 3arpsi3sHEHUE
155 OKPY>KaIOILE! CPeIbl U €T bubmorexa LOK
py>Rarotien cpedl https://m.edsoo.ru/9f11bf51
MOCJIE/ICTBHS
156 XUMUs ¥ 30pOBbE YEIIOBEKA. bubmmoreka HOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edso0.ru/a6552721
157 Xumus nuiy. Poib XxumMuu B bubnuoreka [{OK
o0ecrieueHny NUIIEeBOi Oe301MacHOCTH https://m.edsoo.ru/1f7b5bd2
158 Kocmernueckue u napdromepHbie bu6muoreka [JOK
cpeacTsa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
X¥MHS B CTpOUTENBCTBE. BaxkHelmue
159 CTPOUTEINLHBIE U KOHCTPYKIIHOHHBIE bubmmorexa TIOK
P 126 https://m.eds00.ru/61e69003
MaTepuabl
XuUMUA B CENIBCKOM XO35IMCTBE.
bu6nunorexa LIOK
160 Oprannyeckrne U MHHEPAJIbHBIE

ynoOpeHus

https://m.edsoo.ru/fd39587d




161 CucreMaru3anus 1 0000IIeHIE 3HAHUI 1 bubmuorexa [JOK
10 TEME https://m.edsoo.ru/db979c70

162 Pemenue 3amay pa3aMvHBIX THIIOB 1

163 Pemienue 3a1a4 pa3inyHbIX THIIOB 1

164 Pemenue 3amay pa3aMvHBIX THIIOB 1

165 Pemenue 3anay pa3nuyHbIX TUIIOB 1

166 O06o0011eHre 3HaHUH IO KypCy XUMUHU 1

167 O06o00meHne 3HaHU IO KypCy XUMHHU 1

168 O06o0011eHre 3HaHUH IO KypCy XUMUHU 1

169 HToroBast KOHTpOJIbHAS paboTa 1
AHaM3 KOHTPOJIBHOM pabOTHI.

170 CucremaTtu3zanus 3HaHUH 110 Kypey 1
"OOmast u HeopraHudecKast XuMus'"

OBLIEE KOJIMYECTBO YACOB I1O0 170

I[TPOTPAMME




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

Kon
NMPoBePSIEMOro
TpedoBaHus

1

11

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

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

OCHOBOIOJIAralouye MOHATUS (XUMHUYECKHH AJIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIEeKTPOHHBIE OPOUTAIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aTroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHUILATENBHOCTb, CTENEHb OKUCJICHUS,
XMMHUYECKass CBsI3b (OG- M T-CBSI3b, KPaTHBIC CBA3M), THOPHIM3AIINS
aTOMHBIX oOpOuTanel, KpUCTaJUIMUecKas pemeéTKa, MoJib, MOJISIpHas
Macca, MOJSpHBIH O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMUCIEPCHBIE CHUCTEMBI), KPUCTAILIOTUAPATHI, YIIIEPOIHBIN
ckesner, (yHKIMOHAJbHAs TPYIIMa, paguKal, HW30MEpbl, CTPYKTypHas
dopmymna, um3zomepus  (CTpyKTypHas, TreoMmMeTrpudueckas  (mmc-,
TPaHCHU30MEpHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/IbI,
KHCIIOPOJ- M a30TCOJEpIKAIINE COCIUHEHHS, OMOJIOTHYEeCKH aKTHUBHBIE
BellecTBa (YriaeBOAbl, KUPbI, OCIKHU), MOHOMED, MOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHUS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYECKUX PpeaKUUid (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE, HK30- U
SHIOTEPMHUYECKUE, PEAKIIMH MOHHOIO0 OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOIMTHI,
ANEKTPOIIUTUYECKAs] AUCCOLUAIINS, CTETIEHb IUCCOLMALNN, OKUCIINUTEND,
BOCCTAaHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHUYECKOW peakiuw,

XHUMHUYCCKOC paBHOBeCI/Ie)

1.2

13

TEOPUH U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHUSI OpPraHUYECKUX
BemiectB A.M. BytnepoBa, Teopus 3ME€KTPOTUTHUECKON THCCOIMALINU,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW S3BIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUs, JIEKAIUE B OCHOBE MOHUMAHMSI MPUUYUHHOCTU U CHUCTEMHOCTHU
XAMHYECKUX SBJICHUN, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA aTOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJIIAPHOM YPOBHAX

NpEACTaBJICHUA 0 MCXaHUu3Max XHUMHUYCCKUX peaKHI/Iﬁ ,

TEPMOANHAMHUYCCKUX n KHHETHYCCKUX 3aKOHOMCPHOCTAX nux




MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

14

(aKTOJIOTMUECKUE CBEJEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30MaCHOM  HCIIOJIb30BAaHUHM  BAKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M MNPAKTHYECKOW JESTEIBHOCTH

YCJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
NPOM3BOJACTBA CEPHOW KHCIOTH, aMMMakKa, METaHOja, IepepaboTKu
HedTH)

CchopMupOBaHHOCTh YMEHUH BBISBIISATH:

XapaKTCPHbIC IIPHU3HAKK W  B3aMMOCBA3b  H3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIpHU OIIMCAHUKW CTPOCHHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUN

2.2

3.1

B3aMMOCBS3b XWMHUYCCKHUX 3HAHUUA C MOHATHUSIMH H NpeaAcCTaBJICHUAMU
APpyrux mnpeamMeToB IAJist 0osiee OCO3HAHHOIO MOHHMMAHHUSA U OOBICHEHHUS

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

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpPIKJIZlI[HOfI XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KjacCaM OpPraHu4Y€CKUX H

HCOPIraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

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

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KIacCU(PUKAIIMK U3yJaeMbIX XUMUYECKUX OOBEKTOB

OPraHnv4eCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH TS KJIacCU(DUKAIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 pa3NMYHBIM TpHU3HAKaM (YUCITYy U COCTaBy pEarupyIONIMX BEIIECTB,
TErIOBOMY  3(PQEKTy peakuy, W3MEHEHUIO CTEMEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peakuuu, y4aCTUro KaTaJII/I3aT0pa)

ChopMHUpPOBAaHHOCTH YMEHHUS XapaKTEPH30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSIHUHM) W HOHOB
XUMHUYECKUX 3eMeHTOB 1 — 4 nepuonaos llepuoauyeckoit cucremsr [1.1.
MeHeneeBa 1 UX BaJ€HTHBIE BO3MOKHOCTH, HCTIONB3Ys TOHATHUSA S-, p-,

d-37eKTpOHHbBIE OPOUTAITH, SHEPTETUIESCKUE YPOBHU




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

MepuojiaM U rpymmam

ChopMupOBaHHOCTE YMEHHSI COCTABJISITH YPABHCHHS] XHUMHUYECKHX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABIICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpaIlEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 00MeHa, YUUTHIBas YCIOBUS, IPU KOTOPBIX
9TH PeaKlru UIAYT JO KOHIIA

peakuuii TUAPONN3a, peaklui KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBAaHHOCTH YMEHUS TIOITBEPKIAATh:

8.1

8.2

Ha KOHKPCTHBIX HpHUMEpax XapaKTCp 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[PIHCHI/II;'I OT KpaTHOCTH MW THUIIA
KOBaJICHTHOM CBS3H (G' n TE'CB?BI/I), B3aMMHOI'O BJIMIHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0COOEHHOCTEH pealin3anu pa3JInIHbIX

MEXaHNU3MOB IIPOTEKAHUS pPEAKIUN

XapaKTCPHBIC XHMHUUYCCKHC CBOMCTBA BCIICCTB COOTBCTCTBYIOLIMMU

JKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTaB M BaKHEHIINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K OINPEACIEHHBIM KjaccaM H
rpymamM COeIUHEHUH (IIPOCThIe BEIIECTBA, OKCUbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/bI, TPOCThIE FUPBI, CIUPTHL, (HEHOIIBI, AJIbJETUbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE 3(QUPbI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

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

Macchbl (00b€Ma, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 HUCXOJIHBIX BEIIECTB JJaHO B BHJIE PACTBOPA C ONPEEIEHHON MacCOBOM
JoJIel pacCTBOPEHHOTO BEILIECTBA WM JAHO B U30BITKE (MMEET MPUMECH )

MaccoBOW WM 00BbEMHOM 10JIH, BBIX0/1a IPOAYKTA PEAKIIUU

TETI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

10 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIeCTBA




11

12

Brnanenue cucteMoll 3HaHHM O METOJAX HAYYHOTO MO3HAHMS SIBICHUU
MIPUPOBL, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIECPUMEHTATIBLHOM MCCIIEAOBAaHUM BELIECTB W JUIS
OOBSCHCHHUSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHQBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE YMEHHUSI NPUMEHATh (MCIONB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaxX BEIECTB U1 AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CUCTEMHbIE XUMHMUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3MPOBAHMS
SIBJICHUM, MMEIOLUIMX €CTECTBEHHOHAYUHYIO MPUPOAY; MAJs IMPUHATUSA

IPaMOTHBIX pEIIEHU TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUIAHUPOBATH U MPOBOJAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYCHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKUX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJIICBOIOPOIOB
Pa3IMYHBIX KIJIACCOB M KHUCIIOPOACOICPKAIIUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX W OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpalieHuss ¢ BellecTBAaMH H  J1a0OpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIICOBAHUS; TPEACTABIIATH B
paznuaHON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATH U

OLICHUBAThb UX NOCTOBECPHOCTH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMaIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTepaTypa, CpeAcTBa MaccoBOM MH(pOpMaluu, ceTb IHTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U MCIIOJIb30BaTh B COOTBETCTBUU C IIOCTABJICHHOMN

yueOHoIl 3aaueit

ChopMupoBaHHOCT,  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLICHUBaTh HH(MOPMAIMIO C TO3WIMKA HKOJOTHUYECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JESTEIILHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTels MpenesIbHOU
JOMYCTUMOW ~KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIICHUS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa




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

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

11

Crpoenue BemiectBa. CoBpeMeHHass MOJeNb CTpOoeHHs aroma. Pacrpenenenue
AIIEKTPOHOB 10 JHEPreTUYECKUM ypoBHAM. Kiaccudukamus XUMHYECKHX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPIeTUYCCKUX YPOBHEH aTomMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHHS aTOMOB. OJIEKTPOHHAas

KoH(uUrypaius aroma. BareHTHbIE 2JIEKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux daeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.MI. MenneneeBa. [lpuununsl u
3aKOHOMEPHOCTH W3MEHEHHUsSI CBOMCTB DJIEMEHTOB M MX COCIMHEHUU I10
MepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

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

1.3

BanentHocts. DnekTpooTpuniateabHOCTh. CTENEeHb OKUCIECHUS

14

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAJUIMUECKasi, BOJOPOJIHAS)
1 MexaHu3MbI e€ oOpa3zoBaHus. MexxMONeKyIsIpHbIe B3auMoeiicTBus. BemecTBa
MOJIEKYJIPHOIO M HEMOJIEKYJSIPHOIO CTPOEHMsS. THIbl KPUCTAIUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON perETKI

XuMu4decKas pcaKknus. Knaccmbmcauml XUMHYCCKHUX peaKI_II/Iﬁ B

HEOpPraHMYECKON ¥ OpraHM4ecKoi XUMHUU. 3aKOH COXPAHEHMsI MAcChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 (ekTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEeHuUs

1.8

OObpatumble peakiuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIUME Ha

COCTOsIHUE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense

1.9

1.10

1.11

OnexTponutuueckas auccoruanus. CuiibHble U cialble anekTponutbl. Cpena
BOAHBIX PACTBOPOB BEIECTB: KHCIJAsi, HEWUTpaibHas, IienouyHas. CTeneHb
aucconuanuy. Peakiimym HOHHOro oOMeHa

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

CriocoObl BEIpaKEeHHs KOHIIEHTPALUU PACTBOPOB: MAacCOBasi A0JIsS paCTBOPEHHOTO
BELIeCTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble W HEHachIIEHHbIE

pacTBOpPBI, pacCTBOPUMOCTh. Kpucramioruaparst

1.12

OKHCIUTENTbHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBegeHne BEmeCTB B cpenax C

pa3HbIM 3HaueHHeM PH. MeToabl 2IeKTpoOHHOTO OanaHca




1.13

DNEeKTPOIN3 PaCTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHMYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMUYECKHE CBOMCTBA BAXKHEHIIMX METAJIOB (HATpUM, Kanuil, KajabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHUSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

Wnentndukanus HeopraHuieckux coenuHeHnii. KauecTBeHHbIe peakuny Ha

HCOPraHNYCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTraHMYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriuepoaHblii CKeJIeT OpraHU4YeCKOW MOJICKYIIHI.
KpatHocTh xumuueckoil cBsi3u. S- M P-cBs3U. SP3-, SP2-, SP-ruOpuAM3AIIH
opOuTaneli aTOMOB yriiepoaa. 3aBUCUMOCTb CBOMCTB BEIECTB OT XHMHUYECKOTO

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

3.2

[lonsiTne o  QyHkumoHanbHOM  rpymme.  OpueHTaluuoHHbIE  3PQPEKTHI

3aMECTUTEIEN

3.3

3.4

3.5

[IpencraBnenne o knaccuuKaMu OpraHuyeckux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKkas) W TpUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

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

Hykieopuie u snexrpoduiie. [Ipauio MapkoBHukoBa. [Ipasuio 3aiinieBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHIPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, Hu3oMmepusanusi, ropenue. IlomyueHue
ankaHoB. I[lukmoankanel. Cnemuduka CBOWCTB ITUKIOAIKAHOB C  MaJlbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOTI'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOCAMHEHUS (TajJoreHHpPOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOTeHUPOBAHMUE, TUIApATallMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMblnieHHbIe ¥ Ta0OPAaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUECHOB: pCakiuu MNpPHUCOCAUHCHUA

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




AJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOreHUpPOBaHUE,
THJIPUPOBAHUE, THIpATAIs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONydYEeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX IPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTI'O IJIAMEHM Ul CBAPKH U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/IC allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H307a: peakUUH  ANEKTPOPUIBHOTO
3aMELIEHUs, NpUCOeIUHEHUs (TUApUpOBaHME, TajlloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0OeHHOCTH XMMHMYECKHUX CBOMCTB crupona. [loaumepusauust cTuposna.

Crioco0b1 IOJIYYCHHA U IPUMEHCHUEC apOMATUUYCCKUX YTJIICBOJOPOA0B

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO  YCTaHOBJIGHUS — HAJIWYMA
THIPOKCOTPYIIIBI, C  TAJIOT€HOBOAOPOAAMH  KaK  CIIOCOO  TOJTydeHHS
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropeHus.
[Tonyyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJIECHITIMKOb W TIIMUEPHUH KaK IPEICTaBUTENN IMPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoilcTBa (eHosia (peakuuu € HaTpueM, T'HIPOKCHIIOM

Hatpus, Opomom). [lonyuenue perona

3.12

3.13

3.14

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

npeaACTaBUTCIIb KETOHOB. OcobenHocT pPCaKu OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonyyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJAETUI0B. Bpicliue mpeneibHble U

HeTpee/IbHbIe KapOOHOBBIE KHCIIOTHI

Crnoxuble »pupel U kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHune CcrIoXHBIX 3PUPOB B
MUIIeBOH M MapProMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIOKHbIE 3(GUpbI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBOWCTBA YKHPOB:
THJIPUPOBAaHUE, OKUCIEHUE. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTYYE€HHs COJEeM BBICHIMX KapOOHOBBIX KHCIOT. MbLTa Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIUIFOKO3BI: pPEAaKIMM C Y4YacCTHEM CHOUPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCIoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAQ4YCHUE B JKU3HEACATEIBHOCTH OpraHusma. Jucaxapuasl: caxapo3a, MajabTo3a.
BoccranaBnuBaomye M HEBOCCTaHABJIMBAKOIIKME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmai, riukoreH. CTpoeHHE MaKpOMOJEKYJI
Kpaxmaja, IJIMKOTreéHa W LeJUIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMaja: TIHMAPOJIU3, KadyeCTBEHHAs
peakuus ¢ MOAOM. XHMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢pupoB UemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAaKLUU C BOJOHM, KHCIOTaMH,
peakuusi TOpeHHsl. AHWIMH Kak MPeACTaBUTENIb apOMAaTHUYECKHX aMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCIHCTBHME C KHUCIOTaMH, OpOMHOI
BOJOM, okwucieHue. I[lonyyeHue aMUMHOB aJKWUJIMPOBAaHUEM aMMHUaKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBL U Oenkh. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATYpallUs, KaYeCTBEHHbIC (LIBETHBIC) PEaKLUU

Ha OenKu

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IOJIMMEPOB OT
cTpoeHus: MouyieKyld. OCHOBHBIE CIOCOOBI TOJYYEHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMepU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

Unentudukanus opraHnueckux coeAMHEHUM. Perenue axcrnepuMeHTaIbHbIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCIICCTB

3.20

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

XUMHUS U KU3Hb

4.1

XuMmusi B moBcenHeBHOHM xwu3Hu. [IpaBuna Ge3zomacHOM pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCIICCTBAMH, CPECIACTBAMU OBITOBOI XUMHUH

4.2

4.3

4.4

XUMHS U 300pOBbE. XUMUS B MEAUIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MPOMBIIIEHHOCTH. XUMHS M JHEpPreTuka: MPUPOIHBIA M TOMYTHBIA HeTAHOIM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

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

AJ'ILTepHaTI/IBHBIC HUCTOYHUKU SHCPTUU

O6IJ_II/IC NPpEACTABJIICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHUX




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

[IpombinenHass  opranuudeckas  xumus.  Cppb€  aIs  OpraHu4ecKoin

MIPOMBILIIIEHHOCTH
5 Tunel pacy€THBIX 337184
51 Pacuérbl Mmacchl BemiecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, MAaCCe WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEILIECTB
5.2 Pacuérsl TemnoBoro 3¢ dexra peakuuu
5.3 Pacuérpl 00bEMHBIX OTHOLICHUH Ta30B MPU XUMHUECKUX PEAKIIHAX
5.4 Pacuérer maccrl (00bEMa, KOMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, SCITH
' OJIHO M3 BEILECTB JAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérer maccoBoii unm 00bEMHOM JOJIM BBIXOJA IPOIYKTA PEAKIIUU OT
' TEOPETUYECKH BO3MOYKHOTO
Pacuérbl macchl (00bE€Ma, KOIMUYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
5.6 W3 BEILECTB JaHO B BUJIE PACTBOPA C OMPENECIEHHON MAaCCOBOM A0JIEH
PacTBOPEHHOTO BEIIECTBA
57 Pacuétsl ¢ ucnonab30BaHNEM HNOHATHI «MacCOBast 10JIs», «MOJIIpHAs
' KOHLICHTPALUS», KPACTBOPUMOCTb)
Haxoxaenue MosekymsipHOi (GopMyIbl OpraHU4YECKOTro BEIIeCTBa 10 ero
5.8 IJIOTHOCTU U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0 COCTaB, U 110

MIPOYKTaM CTOPaHHUS




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus; 10 kinace. yriryonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.W. u np.; nox penaxuueii Jlyauna B.B. O6miectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3narensctBO «lIpocBenieHne»

« Xumus; 11 knace. yrinyonenHoe ooyuenue Epemun B.B., Kyzsmenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. ObmectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE 0OIIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOANYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

bubmuotexa LIOK https://m.edsoo.ru/7f41837c

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/

http://www.chemnet.ru I'azera « Xumusi» 1 caliT 1uist yautens «51 uay Ha ypok
XUMUID

http://him.1september.ru Equnas xomnexius LIOP: IIpeameTHas KOUIEKIMS
«Xumus»

http://school-collection.edu.ru/collection/chemistry EctecTBenHo-Hay4YHBIC



sKcriepuMenThl: xumusi. Kommekiust Poccuiickoro o0mieo0pa3oBaTeabsHOTO
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Beepoccuiickas onmuMIinaaa MIKOJIBHUKOB [0 XUMUHU
http://chem.rusolymp.ru Opranuueckas XuMusi: 3JCKTPOHHBIN yUeOHUK IS
CpPEIHEH IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: JICKTPOHHBIN YUYCOHUK
http://www hemi.nsu.ru OTKpeITHII KOJIISIK: XUMUS
http://www.chemistry.ru JlucraHiiponHas OJIMMITHAIA 110 XUMHUH:

TGHGKOMMYHI/IKaIII/IOHHblﬁ O6p330BaTeHBHBIﬁ IIPOCKT
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