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HOACHUTEJIBHAS 3AIIUCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeIHEro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOTrO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO oOpazoBarenbHOI IPOrpaMMmBbl CpeIHEro o011ero
obpazoanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOKeHU «CTpaterun pa3BuTUsl BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywammxcs 10-11  kmaccos.
W3yuenue mpeamera, pealm3yeMoe B YCIOBUAX JU(DPEepeHMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO I
aJanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHSM KU3HHU B COLIMYME, a TaKkKe IS
OpOAODKEHHs OOyuYeHHUsT B OpraHu3alusx Mpo(eccHOHAIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISIETCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mnporpamme 1o XMMHM Ha3HAaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETalri0 B  COOTBETCTBUUM C  OCHOBOIOJIAraroIIUMHU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH, ColepkKaHus,
pe3ynpTaToB O0y4YeHHs M TpeOOBAaHMNH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil Mo
XUMUHU (QYHKIIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peaau3anusi KOTOpoil olecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHuU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHUE: MNPUHLMIIOB CTPYKTYpUPOBAHUS W MOCIIEI0BATEIbHOCTH
U3y4eHUs Y4eOHOTro MaTepuala, KOJIMYECTBEHHBIX U KAaueCTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTElIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HTOTOBOH arrectanud B (GoOpMe E€IUHOI0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriyOI€HHOTO N3YUSHUST XUMUH:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE MPEAMETHOE COJAEPKAHME, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduiei, mnpegycMaTpuBaet
pacnpesneseHue M CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaET NMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUISL U3yYEHHUSI OTAEIBbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
Marepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe€ C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  OOydYarolerocss IO OCBOCHHIO
CoJIep KaHus IpeIMETa.

[Io Bcem Ha3BaHHBIM NO3ULHUSAM B IPOrpamMMe MO XUMHH IPENyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMd YCTAaHOBJIEHHOW MpPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpAa €ro BapHATHBHOM COCTaBJISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TIPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIMpoBaHHOTO OOyYEHHMsSI Ha YpPOBHE CPEIHEro oO0IIero oOpa3oBaHUs
XUMHSL Ha YpOBHE YINIYOJNEHHOrO U3yYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaxX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OPraHU3aLUSAX CPEIHEro Mpo(ecCHOHATBHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIMpeHue U  YIrIyOJeHHe TEeOpeTUYecCKOr U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPENeAEHHBIN Mpoduih
oOy4eHMUsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIOMIET0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM IPOTPaMMBI CpeAHEro oOImero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKKe Ha pElIeHHe 3ajay



BOCIUTAHUSA U COLHMAIBHOIO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3alMK y4eOHOro TpyAa H
OOOOMIEHHBIX  CIIOCOOOB  JESATENBHOCTH, HUMEIOMINX  MEXIUCUUTUTMHAPHBIN,
HAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMUs» Ha YPOBHE YIITYyOIEHHOTO H3y4deHHUs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaxXo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEpP>KaHUSI ITUX KypCOB B MPOrpaMMme IO XUMHUU 32 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YpOBHEU U3yueHUs MpeaMETa.

OcHoBy coaepxkaHusi KypcoB «Opranmdeckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAaHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJYy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJI€HHOM YPOBHE H3YyYEHHMs MpeaMeTa oOecredeHa
BO3MOYKHOCTh 3HAQUMTEJIBHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX HUX COEJAMHEHUN HA OCHOBE PACIIUPEHUS U YIiyOieHHs
IIPEACTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
POTEKaHUS PEAKLUH, paCCMATPUBAEMBIX C TOYKH 3PEHHS] XUMUYECKOU KUHETUKU
U TepMoauHamMuKu. W3ydenme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKUX  DJJEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (GOpMUpPOBAHMEM  TPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLEccCax U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce oprannyeckod XMMHUU TPHU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIJIsl KJIACCOB OMPENEIEHHOTO Tpoduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHHE CMEKHbIE TIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XUMMKO-(QU3NYECKOro mpoduiist 0oybIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHTHhI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeiMeTa B JaHHOM CIllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB M TEOPHUH B XUMUHU U B (PU3UKE: aTOMHO-
MOJIEKYJIsIpHAss Teopusi (MOJEKYJsipHas Teopusi B (PU3UKE), 3aKOHBI COXpaHEHUs



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

B TO ke BpeMsa B COAEpKaHMM IpeaAMETa Uil KIACCOB XHUMHKO-
ononoruueckoro npoduist OOJNBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumus. B 3TOM ciiydae mpenocTaBisieTcss  BO3MOXHOCTh sl Oosee
OOCTOATENBPHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K NPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHCIIOTBI U Apyrue. Ilpu 3TOM 3HaHMS O COCTaBe M CBOMCTBAxX NPEICTABUTENEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIi W3y4YCHMS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mumane ¢GopMHpOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIIEHaYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHS HAYUHbBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YYEOHBIMH MpEAMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «PyccKuil sI3bIK U TUTEPATYpPa».

[Tpu wu3ydyenuun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 337jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak oOO0JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAaKTUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4deHHUs NpeaMeTa Mpeirosaraer
peanu3aiuio TaKux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUN: O MaTepUaJbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecCleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl 4YEIOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON CpeIe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAMX B OCHOBE XUMMUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPaA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XUMHUYECKUX PEAKIUN, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mIHX
HAyYHBIX MPUHIIATIAX XHUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0yJarOIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMUYCCKUX 3HAHUU i1 OOBSICHEHUS
KITIOYEBBIX HJEH M MpOoOJeM COBPEMEHHOW XWMUH, IJISI OOBSICHEHUS W
MIPOTHO3UPOBAHUS SIBICHWUH, UMEIOIIUX E€CTECTBEHHO-HAYUHYIO MPHUPOIY;
TPaMOTHOTO perieHus MPpo0IeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMH 3KOJOTHIECKON OE30TTaCHOCTH TMOCIEICTBUN
OBITOBOM ¥ TPOW3BOJICTBEHHOW JICATEIHHOCTH YEIIOBEKA, CBS3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HCIIOJNIb30BAaHHEM U  IepepadOTKON
BCIIECTB;

e yrmyOJieHWe TIPEACTABICHWM O  HAy4YHBIX  METOJax  IO3HaHUS,
HEOOXOJUMBIX JUIsl MPUOOPETEHUS! YMEHH OpUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMNA LENOCTHOM CHUCTEMBI CPEJHEro oOHIero oO0pa3oBaHUsS NPU WU3YYEHUU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SIBJICHUN TPHPOJIFHI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0O0JIACTH TEOPETHYECCKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUH, (OPMUPOBAHHE MHPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUSA
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHMIO Kak
YCJIOBHUIO YCHENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

e (opmMupoBaHue yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJOTHYECKON KYJIBTYPBI, MPUOOPETEHUE OMBITA OOIIECTBCHHO-
MOJIE3HOU DKOJIOTUUECKOHN IESITESIbHOCTH.

OO611ee 9nCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHUH Ha YTIIYOJICHHOM
YpOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOXKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. Tumbl TUOpUIM3AMM aTOMHBIX opOuTanei
yraepojia. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsI3M (OOMEHHBIH M JJOHOPHO-
aKLUENTOpHbINM). TUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3H.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3El B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe o cBOOOJHOM paaukane, Hykiaeobuie u
anekTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpraHUYeCKUX COEOUHEHUH. MoJeKyasipHble W  CTPYKTYpHBIE  (POPMYJIBIL.
CtpyktypHble GOpMybl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckeneTHas. M3omepuss. Buapl u3omepuu: CTPYKTypHas, IPOCTPAHCTBEHHAs.
OnextpoHHbIe AHPEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3P PEKTHI).

[IpencraBnenne o KilaccU(pUKALMKM OpraHuyeckux BewiecTB. lloHsTHe o
dbynkunonansHOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHbIE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHoCTH W KjiacCcU(UKALMS OpraHUYecKux peakiuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH B OPTraHUYECKOW XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, OMbBITHI IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IMPU HArPEBAHHUU
(nnaBnieHue, OOYTIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj aikaHoB, o0mIas popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AKAHOB, SP -
ruOpuau3alnsi aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLINH,
JNErHIpUPOBaHMs, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnennue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILIECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAaHOB.

[Muknoankauel. O0mas ¢popmyna, HOMEHKIATypa U uzomepus. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, HUKJIOTeKCaH) HUKIOAIKaHOB. CIOCOOBI MOMYYeHHS H
MIPUMEHEHUE [IUKIIOAJIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN QlKEHOB,  Sp*-
ruOpuan3aiys aTOMHBIX opOuTtaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHAMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-IOJOKECHHE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuno MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaneHoB (CONpsKEHHbBIE, N30JIUPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamnus
CONPSKEHHBIX TUeHOB. CrIocOObI MOMYyYEHUS U TPUMEHEHUE aTKAJUEHOB.

Ankunbl. ['omonornyeckuil psij alkuHOB, oOmas (GopMmyia, HOMEHKIaTypa 1
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHHUs, JUMEpU3alUud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, MMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMyia, HOMEHKIATYpa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEWCTBUHM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHILHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslil yrojib 1 npoAyKTsl ero nepepadorku. CrnocoOsl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, UX TPUMEHEHNE B POMBIIIJICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKTY Pa3IMYHBIMU KJIACCAaMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOTeHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakiuu
3aMEIIeHUs TajJoreHa Ha TUIPOKCOTPYIITY, HHUTPOTPYITY, THAHOTPYIIIY,
amuHorpymnmy. JleiicTBue Ha TrajJoreHIpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa WIENOYHA. B3auMoOJelcTBUE IUTAIOT€HAJIKAHOB C MArHUEM WM LIMHKOM.
IToustue 0 METaJIJIOOPTaHUYECKUX COEIUHCHUAX. Hcnons3oBaHue
raJIOTEHIIPOU3BOJIHBIX  YTJIEBOJIOPOJIOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYeCKHUX BEIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakIuii yrieBOAOpOJ0B Pa3IMYHBIX KJIacCOB (0OeclBeUMBaHUE OPOMHOW WIIH
HMOJHOM BOJIbl, pacTBOpa MEpPMaHraHaTa KaJius, B3aUMOJCHCTBHE allCTUJIICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OPraHWYECKUX BEIIECTBAX, MOJY4YEHUE HTWICHA U
M3YYEHHUE €ro CBOMCTB, O3HaKOoMiieHHE ¢ KoyueKiusMu «HedTb» u «Yromby», ¢
oOpa3liaMyd  IUIaCTMAacC, KaydyKoB HM PE3WHBI, MOJCIMPOBAHUE MOJICKYJI
YIJIEBOJOPO/IOB U TaJIOT€HIIPOU3BOAHBIX YIIIE€BOI0POIOB.

Kucsopoacoaep:kaniue oprannieckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CHHUPTHl. CTpoeHUE MOJIEKYN (HAa MpUMEpe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa ®  Kiaccubukanus. Duszndeckue CBOHCTBA  IPEACIBHBIX
OJIHOATOMHBIX CIHUPTOB. BOJOpOJHBIC CBA3M MEXIYy MOJEKYJIaMu CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHast peakuysi Ha OJHOATOMHBIEC CIIUPTHI. J[eHCTBHUE 3TaHOJIa U METaHOJIa
Ha opraHu3M deinoBeka. CrnocoObl MOJMYyYCHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMmepusi. OcoOeHHOCTH (PUBUYECKUX U
XUMHUYECKHUX CBOMCTB.

MHoroaroMHbl€ CHUPTHI — OSTWICHIVIMKOAb W TiuLepuH. Duzndeckue u
XMMHUYECKHE CBOMCTBA: PEAKIIMU 3aMEICHHS, B3aUMOJICHCTBUE C OPraHMYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(UILHOTO 3aMEIICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TMPUMEHEHHUE
MHOTOAQTOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snapa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTU XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco06s!I osryueHust U mpuMeHeHue geromna. @eHonpopmMaabaeTuaHas CMOJIA.

KapOoHWIbHBIE COETMHEHHS] — ATIBJAETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifbl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKJIaTypa. Puznueckue CBONCTBA albJETHI0B U
KETOHOB.  XUMHUYECKHME CBOICTBAa  QJIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKUN Ha aJIbJETH/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuUKALNUA, PEAKIMU C YYaCTHEM YTIIEBOJOPOJHOIO pajJdKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oc0OEHHOCTH CBOMCTB HENPENECIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJIEUHOBAs, .JUHOJE8As,
JUHOIeH08as KUCHoThl. CrIoCOOBI MOTYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOmas Gopmyna, u3oMepus U
HOMEHKJIaTypa. PHU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1enoyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeeTbHbBIX JKUPHBIX KUCIIOT. JKUpBI B IpUpO/IE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukanus yriaeBogaoB (MOHO-, -
U mojucaxapubl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajiakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA M HaxXOXAeHHE B npupoje. POTOCUHTES.
XUMHUUYECKHE CBOKMCTBA IIFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbICTHIHON
Ipynn, COUPTOBOE M MOJOYHOKUCTOE OpoxeHue. [IpuMeHeHue TOKO3bl, €€
3HAYCHUE B KU3ZHEACATEIbHOCTU Oopranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBnMBarolre U HEBOCCTAHABIMBAIOIIKME Aucaxapuabl. ['uaponus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonvucaxapuapl: kpaxmai,
IJIMKOTEH W 1eumoio3a. CTpoeHue MakpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNI03bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XUMHYECKHE
CBOMCTBa Kpaxmaja: THAPOJIU3, KAaYEeCTBEHHash Peakiusi ¢ MOAOM. XUMHUUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe >PHUpoB LeiToia03bl. [loHstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IPEBpALICHUIL:
PaCTBOPUMOCTD PA3IMYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B AJBJETU] HA PACKAIEHHONW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE pPEAKIMK Ha albJeTUIbl (C TUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(Il)), peakmus raunepuHa  C
ruapokcusiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), Bzaumonerncreue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTANBHBIX 33a/1ad 1o TeMaM «CHUpTHI U
benonb», «KapooHoBbIe KUCTOTHI. ClIOXKHBIE A(DUPBDY.

A3oTcoaepxaliye OpraHuvecKue coeJUHeHUsI.

AMHHBI — OpraHMYEcKUe MPOU3BOAHBIE amMMuaka. Kiaccudukanus aMuHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHsi, HOMEHKIATypa U (QU3NUYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAIIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3auMHoe BIusSHUE rpyI aTOMOB B MOJeKyJe aHuiauHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIe peakuud Ha aHWIMH. CrocoObl
NOJIyYEHUs] M NpUMEHEHHe anudarnyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHOkucnoTel. HoMeHknaTypa u nuzomepusi. OTaenbHbIe IPEICTaBUTENN O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIOT.
XYWMHYECKME CBOMCTBAa AaMHMHOKHMCIOT Kak aM(OTEpHBIX OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHue aMUHOKHACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

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

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB W HMX NPEBpALICHUN:
pacTBOopeHHE O€NKOB B BOJE, JAeHATypalusi OEJKOB NMPH HArpeBaHUM, I[BETHBIC
peaknuu Ha O€NKH, pelieHHE OHKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTconepxaime OpraHUYEeCKue COEIMHEHUSD) 17} «Pacno3HaBanue
OpPTaHUYECKUX COCTUHEHUIN.

BricokoMoJIeKy/JIAPpHBIE COeIMHEHHS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALNN, CPEIHAS MOJIEKYJISIpHAs



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

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

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUITMKOHBI. Pe3nHa.

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

[Tonumepsl CIEIHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
O3HAKOMJIEHUE C 0o0Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3amad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

HaxoxaeHue MoJIeKyJIsIpHOM (DOPMysbl OPraHMYECKOTO COCAUHEHHUS TI0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEIIECTB, YCTAaHOBJEHUE CTPYKTYpPHOU (QopMyIIbl
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB
MOJYYEHHUsI, ONpENEICHUE AOJM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanuyst MeXIpeIMETHBIX CBSA3EH NPU U3YYEHUH OPTaHUYECKON XWMHH B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0nue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaiusa, HaOII0JICHUE, H3MEpPEHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

@dusuka: Marepusi, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHHUIIBI HU3MEPEHHUs, CKOPOCThb, DHEPTHUS,
Macca.

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



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

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

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

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHHU U
noaypoBHHU. AToMHbIe opOuTanu. Kiaccudukanms XuMHUIecKuX 3JI€MEHTOB (S-, P-,
d-, f-snements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM  OpPOUTAIISIM.
DNeKTpOHHbIE KOH(PUTYpAIIH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTypaluyd HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CB43b NMEPUOIAYECKOrO 3aKOHA U [lepHOIHYECKON CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaMm © IepuoaaM. J3JHAYEHUE
nepuoanueckoro 3akona /.M. Menneneesa.

XuMHUY€eCcKasi CBsI3b. BHIBI XWMHWYECKON CBSI3U: KOBAJICHTHAs, WOHHAaf,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IiauHa cBs3U. 110JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsaA3U. KpartHeie cBaA3u. Bonxopoanas CBs3b.
MexMoneKyIsapHbIE B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUH.

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

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. lIpencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATILHEIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON U OpraHuvdecKou
XUMUHU. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiiu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTeHHbIEC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMbie U HEOOpaTUMbIEC peakInu. XuMuyeckoe paBHoBecue. Koncranra
XUMHYECKOr0 paBHOBecHs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuibHble W clIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIIOTHAs, HEUTpasibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

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

OKCNEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lioKEHHUE TEPOKCHUJA BOJIOPOJa B MPUCYTCTBHM KaTalIM3aTopa, MOJAEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieNieHUe
Cpeabl pacTBOPOB C TMOMOIIBI) WHIWKATOPOB, H3YYEHUE BIIMSHUS Pa3IAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heoprannuyeckasi xumusi.

[Tonoxenne HemMeraiuioB B llepuoguueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. DuU3NUECKUe
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydenue, ¢uznueckne W XUMUYECKHE CBOMCTBA: PEAKIIMU C
METaJJIaMd M HEMEeTaJUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mMapuiabl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxnaeHue B mpuUpoje, CIOCOOBbI MOJydeHHs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. [ aloreHoBOAOpO/ibl. BaxkHeumme KUCI0pOACOAEpKAILINE
COEIMHEHUS TajoreHoB. JlabopaTopHble W TPOMBIIICHHBIE CTIOCOOBI MOTYyYCHHUS
rajgoreHoB. [[pumeHeHune rajJoreHoB U uX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI ¥ TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3NYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibduasl. Oxcua cepwi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [Ipumenenne cepbl U €€ COEJUHEHNN.

A3zor. HaxoxneHnue B mpupojie, CHOCOObI MONy4YeHUs, (U3MYECKUE U
XUMHYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®docdop. Haxoxnenue B mpupoje, CnocoObl MONydYeHUs, (PU3NUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuast docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenunHeHuii. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOIHbIE  MOIU(PUKAIINY.
®duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0Opa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kuciora u e€
COJIM. AKTUBUPOBAHHBIA YyroJib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. IIprMeHeHne MpOCTHIX BEUIECTB, OOPA30BAaHHBIX YIJIEPOJOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojse, CrocoObl MOSydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeHenne KkpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [lepronnveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbusnueckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METAIIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  metawioB.  OOmue  CrocoObl
MOJIYYEeHUS METaJJIOB: TUAPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dneMeHToB. Hatpuii u kanuii: mnomydeHue, (QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHNE POCTHIX BEIIECTB U UX COCIMHEHUN.

O6mast xapaktepuctuka metamioB IIA-rpymmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (U3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE IPOCTHIX BEIIECTB M HX COEIUHEHUHU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.



AJnroMuHU: noydeHue, pusndeckre 1 XMMHYECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCHIA U
TUAPOKCH]IA ATFOMUAHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o004HbIX mnoarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHUYECKUX JIIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomartbl, HX
OKHUCIIUTENIbHBIE CBOMCTBA. [loyyeHne u npuMeHeHrne xpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEIUHEHUM.
Baxneiimme coeaunenuss wmapranua(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kamusi, €ro OKUCIUTENbHbIE CBOMNCTBA.

@u3nuecKne U XUMUYECKHE CBOWMCTBA JKelie3a U ero coequHeHui. OKCupl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). [lonmyuenue u npuMeHeHue xeme3a
Y €r0 CIUIaBOB.

Ou3nYECKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TMIPOKCU/IA IMHKA, TUAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COEUHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, M3YyYEHHE KOJUIEKIMH «MeTaluibl M CIUIaBbl», B3aWMOJCHCTBHE
IIEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOH (BO3MOXHO HCIOJIB30BaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METaJIOB, B3aUMOJIEHCTBUE THIPOKCUIOB ATIOMUHUA M IIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TeMaM
«["anorenn», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOArPYIID», «MeTamibl TOOOYHBIX MOATPYIID.

XuMHuS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectsa. [lonstue
O HAyyHbIX METOJaxX IIO3HAHHWS MW METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBEI OpraHu3alid XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MPUMEpPE MPOU3BOJICTBA aMMHAKA,
CEepHON KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOJIYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpelpl U €ro IOCIEICTBUS.
Poub xumuu B 006ecriedeHIH SHEPreTHIeCKoi Oe30MacHOCTH.

XuMHsi H 340pOBbE uenoBeKa. JlekapcrBeHHble cpenctBa. IlpaBuna
MCIIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Poib XUMUM B pa3BUTUN METUILIUHBI.



XUMHS THAIIKA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKU. Poib Xxumun B
o0ecrieuyeHn UIIeBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0e30MacHOr0 MCIOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUKU B TIOBCEIHEBHOM
KU3HU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OeTOH).

XuMHs B CEIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE YI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MAaTE€pUalibl, KPACKH, CTEKIIO, KEpaMHUKa.
Marepuainel g 31eKTpoHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WM o0bEMa ra3oB MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIECTBA) IMPOAYKTOB PEAKIIUH, €CIH OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHuM, €CIM OJHO M3 BEIIECTB [JAaHO B BHJIE pPACTBOpPAa C ONPEACIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcTBOpE, [OJHM BBbIXOJA MPOAYKTa pPEAKLUHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss  MEXNpEeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOOmed
HEOpPraHn4eckorM xuMuu B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSITHH, TaK ¥ TOHSITHH, MPUHATHIX B OTIEIBHBIX
peaMeTax eCTeCTBEHHO-HAYYHOTO IIUKIIA.

OO61nue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, Kiaccudukalus, MnepuoguIHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MaKpOMHp, aToM, OJJEKTPOH, IMPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, WACAIbHBIN Ta3,
dbu3nYecKre BeTUYUHBI, €IMHUIBI U3MEPEHHUS, CKOPOCTh, DHEPTHUSI, Macca.

buomorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE TTOPOJIbI, MOJIE3HBIC UCKOIMAeMbIE, TOILJIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIIIIEHHOCTb, METAJUTyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmalieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



npemaaparoB, IMPOU3BOACTBO KOHCTPYKIHMOHHBIX  MAaTCPHAJIOB, OJJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPAKTAHCKOW HACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACIICHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMUd W HOPMaMu [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
0Oy4JaronIMXcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JAESTEIHLHOCTH.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAXKaAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M TMPAKTUYECKOU JIESITEIHHOCTH
oOydJaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTENbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHNS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

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

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHUS XHUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKHM €CTh PE3yJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



UHTEpeCa M I03HABAaTEJIbHBIX MOTHUBOB B IOJYYEHUU M TMOCIEAYIOIIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX TOCTIKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIE C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro u 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TIpaBWJI 0e30MmacHOro OOpallleHHusl C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPABWJI HHIWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

OCO3HAHMS MOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NEeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesTEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
CoLIMaJbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEepeca K MPAaKTHUECKOMY M3YUYEHMIO MPOQPECCUI pa3iauyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM IO XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHIYaJIbHOW TPAEKTOPUU
oOpazoBanus, Oyaymiedi mpodeccun u peanus3arii COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUS:

HKOJIOTUYECKU IEJIeCO00PA3HOTO0 OTHOLICHHsS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3EMJIE;

NOHMMAaHHUA TJI00AJBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIMSHUA
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEeJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUW, NPUHOCIIIMX BpEH  OKPYXKAIOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTHYECKOM HaIpPaBJIICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOW
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MUPOBO33pPEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO Ppa3BUTHS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKPYKalollleM MUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpoOJieM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS,

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTHM XHUMHHM JIJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJd B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMDOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOIMIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON JEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEphbIBHOMY OOpa3oBaHUIO M
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMU MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B paziu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEeIIbHOCTH.



METAINIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHUS MPOrPAMMBI [0 XUMHHU HAa YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUA  MHPOBO33PEHUS]  OOYy4aIOIIMUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOLIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCleI0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIEC NIEUCTBUSA (MO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;
CHOCOOHOCTD oOyuJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHON MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHMKATHBHBIMA U  PETyJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JIOrH4YecKue AeHCTBHS:

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

OMpEeNeNATh LEMU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEIHLHOCTU C OCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS JJII OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KJIacCU(PUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATh 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICINIU, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — MPH pElIeHWH Y4YEeOHBIX MMO3HABATENbHBIX W MPAKTUYECKUX 3a/ad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEIIECTB U XUMHYECKUX
pEaKIHnii;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh IOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIMPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 32 XOJ0M
polecca, CaMOCTOSATENbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJIATh 0OOCHOBAHHBINM OTYET O MPOEIaHHOM paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHKAX HWHGpoOpMaluu (HAYy4YHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE MOCOOus,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOpM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCT;

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

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKOM uH(pOpMaIMell: TPUMEHATh MEXIpeAMETHbIe ((Dusudyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a0OpEBUATYPBI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



3aJ1aBaTh BOMPOCHI IO CYIIIECTBY 00CYK/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JTUCKYCCHH, BBICKA3bIBATh HieH, (POPMYIUPOBATH CBOH MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNIATh C Mpe3CHTAIMell pe3ybTaTOB IO3HABATENBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUUYECKOW pabOoThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC Y4eOHbIE 1eCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeias €€ ILeM W 3aJadd, KOHTPOJUPOBaThH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHuss ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESTEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUHU Ha YriyOJa&éHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIOYAIOT CIEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS ¥ CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOI'O 3HAHMS M MPUMEHEHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTYallUsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE pPE3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YECHHUSI.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUN HOBBIX MAaTEPHAJIOB,
HOBBIX HCTOYHHKOB DHEPTHUH, B o0OecIieueHII paIMoOHAIEHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YeJloBeKa, a TaKXe OKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO M IPUPOTHOM CpeEJIe;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATHS — XUMHUYECKUH SJIEMEHT, aTOM, SAPO U dJIEKTPOHHAS
obojouka aroma, S-, p-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHUSI aToMa, TUOpUau3aIus aTOMHBIX oOpOuTaliel, HWOH, MOJeEKYJa,
BaJICHTHOCTb, JICKTPOOTPHUIIATEIIBHOCTD, CTEIIEHb OKUCJIEHHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIIEPOIHBIN CKENEeT, QyHKIIMOHATbHAS
TpyIIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHs CTPYKTypHas M IPOCTPAHCTBEHHas (reoMeTpuuecKas,
ONTHYECKAas), H30MEpPbl, TOMOJIOTHYECKHM PsAJ, TOMOJIOTH, YTIJIEBOIOPOIHI,
KHCIIOPOJ- M a30TCOJEPKAIINE OPTaHUYECKUE COSTUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPaHCHUS
U TpEeBpalleHUs OHHEPrud TMPH XUMHYECKHUX peaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3BIK XMMHUH, MHPOBO33PEHUYCCKHE 3HAHUS, JICKAIINEC B OCHOBE
MOHUMAHUS TPUIMHHOCTA U CHCTEMHOCTH XHUMHYCCKHUX SIBICHHUMA, MPEICTABICHUS
O MEXaHM3MaX XHMHYECKHX pEakKIui, TEPMOJNHAMUYCCKMX M KHHETHYECCKUX
3aKOHOMEPHOCTSX MX MPOTEKaHHUs, O B3aUMHOM BIIUSIHUH aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaXx (MHIYKTUBHBIA U Me30MepHBIN dpdexThi, opueHTanTsl 1 u Il pona);
(haKTOJOTHYECKHUE CBEICHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHUH U OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTraHUYECKUX BEIIECTB B OBITY M IPAKTUYCCKOMN
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  IPUHIUIAX  XHMHYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE IIPOU3BOJICTBA METaHOIIA, IIepepabOTKH HEDTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBIABIISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONIUE TIOHSTHS TPH
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHMI;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIMKY JIJISI COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX U CKEICTHBIX) (POPMYIT OPraHUICCKUX
BEIIICCTB;

COCTaBJISITh YPAaBHEHUSI XMMHYECKUX PEAKIU U PACKPhIBATh UX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMK  IMOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX pEeaKIHii, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEUIECTB JIJIsl WILUTKOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTaHABJIMBATH MPUHAICKHOCTh U3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynne COeAMHEHWM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, JIUIEPUH,
ATWICHIJIMKOMb, (eHoN, (QopManbIerull, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENETSATh BHUJ XHMHUYECKOH CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs WM WOHHAs CBsI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

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

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepuU30BaTb  COCTaB, CTpPOCHUE,
bu3nUecKkue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IHMYHbIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKaJUEHOB,
QJIKUHOB, apPOMATHYECKHUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHl C WCHOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX IpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbsi (HEe(dTb, TPHUPOAHBIM Ta3, Yroyib), CHOCOOBI €ro mepepadoTKh W
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB IMepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJCHUU, U3MEPEHUH, MOJICIMPOBAHUM, dKCIIEPUMEHTE
(peaJIbHOM W MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHUPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBIABICHUE MPUYUMHHO-CJIECJACTBEHHBIX CBA3EH — JJIS MU3Yy4ECHUS
CBOWCTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISITH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepUaJbHOIO €AMHCTBA MHUpAa,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS [0 OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SBJICHUMN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPO/LY;

c(hOpPMUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHHUSIM XUMUUYECKUX PEAKIMM C UCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATh, aHATU3UPOBATH U OLIEHUBATH
C TO3UIMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON J€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW C MepepadoTKOU
BEILIECTB, UCMOJIb30BaTh MOJYYECHHBIE 3HAHUS JJIsl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/lady 10 PAaClO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHIeCTBaMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMynUpoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY H
TPYJOBOM JEATEIBHOCTH B IEJSAX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOJTHON CPEeJIbl U IOCTUXKEHUS €€ YCTOMUMBOTO Pa3BUTHSA,

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEMCTBUS HaA JKUBBIE OPTraHU3MBbI
OMPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi cMbICH TTokazaress [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBOi nH(popMaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, nepepadaTsiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpeameTHBIC pe3ymbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBJICHUWA NPUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
WMCTOYHUKOB SHEPIHH, B O0ECMEYEHUH PAlMOHAIBHOIO MPHUPOAOIOIH30BaHUSA, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEed KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOM

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAlOIIe IOHATHS — XUMHUYCCKHHM OJJIEMCHT, aToM, SJIpO aroMma,

M30TOIIbI, AIEKTPOHHAsA 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alus aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYECKasi CBA3b (KOBAJIECHTHAs, WOHHAs, METAJUIMYECKas, BOJIOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOIMAlIMS, CTENEHb JUCCOLMAIlUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOH 3ddekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUYECKON pEaKIUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, J€Kallueé B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MpPECTAaBJICHUS] O CTPOSCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKUE CBEACHHUS O CBOWMCTBAX, COCTaBe, IMOJIYYCHUU W 0OE30MacHOM
WCIIOJIB30BaHUN BAKHEUIIMX HEOPTAaHMYECKUX BEIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIIMX  HAyYHBIX  NPUHIUIAX  XHMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWUU HEOPTraHWYECKHUX BEIIECTB U WX MPEBpaICHUM;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss ¢GopMysl BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PpEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIUHEHMSX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAs,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTAUIMYECKON pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHUN:  KIAacCU(PUUIUPOBATH:  HEOPTAHUYECKUE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHE PEAKIIUU 0 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEM OKHUCJICHUS HJIEMEHTOB, OOpAaTHUMOCTH, YYacTHUIO KaTajiu3aTopa u
JIPYTHE); CAMOCTOSATEIILHO BEIOMPATh OCHOBAHUS U KPUTEPHUU JJIs KJIacCU(pUKAIIUU
M3y4aEeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOUYECKOTO 3akoHa [l
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYIO, OOBICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHYECKHX 3JJIEMEHTOB I[E€PBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucrembr .M.  MengeneeBa, uUCHONB3Ys  TOHATHSA
(QHEPTeTHUYECKUE YPOBHU», «IHEPreTUUYECKHE MOIYPOBHH», «S-, p-, d-aTOMHbBIE
opOuTaNn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM no mnepuojgaMm u rpymnnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOECHUS
UX JIEKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH) OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'E€HETUYECKOW CBSI3M MEXKJY HEOPTaHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakUuyd  TUAPOJIN3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITMHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTM XHMHYECKOW pPEaKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakXKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOpPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JIeXKAIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIIOThI, aMMHUaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKHUX TPOU3BOJCTB; LEIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHWA O METOJaX HAYIHOTO
MO3HAHUS SIBJICHUUA MpUPOABl — HAOMIOACHUE, H3MEpPEHUE, MOJIeIUPOBaHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsI OOBSICHEHHS XUMHUYECKHX SIBJICHUHM, HMMEIOIMIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JeATETbHOCTH YeJOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBJISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALUs;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
uin 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKIuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisli pacTBOPOB KHUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIU OJHO U3 MCXOJIHBIX BELIECTB JJaHO B BHJIE pacTBOpa C
OnpeIeIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOJAYKTa pEaKIUH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIPHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpPOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O0 COCTaBa HEOPraHUYECKHUX BEILIECTB, ONPEECICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOIIBI) HWHJWKATOPOB, W3YyYCHUE BIUSHHUSI
pa3MMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7ad 1o TemaM «Mertauey u  «Hemeramis»y) ¢
COOJTI0O/IEHNEM TIpaBUl 0€30MacHOTO OOpAaIIeHHs C BEIIECTBAMU U JTaOOPATOPHBIM
oOopynoBanueMm, (HOpMyIupoBaTh IIedb HMCCIECNOBAaHUS, TPEJACTABIATH B
paznu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh TTpaBUIa TOJIb30BaHUSI XUMHUYIECKON
mocyo M j1abopaTopHBIM OO0OpyAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I€J€CO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOU
JEATEIIBHOCTH B LEJIIX COXPAHEHHS CBOETO 3/I0POBbS, OKPYKAIOILIEH MPUPOIHOU
cCpeabl U JOCTHXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATH II€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(GOPMALINK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEepaTypa, CpelcTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHaJIM3UPOBaTh XUMHUUECKYI0 MHGOPMAIIUIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBUU C MOCTABIIEHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPraHUYECKUX COeTUHEHUN A. M. 8 bubmnoreka [IOK
bytneposa
Uroro no pazueny 8
Paznes 2. Yraesogopoasi
71 [IpenenbHbIe YTIIEBOAOPOABI — AJKAHBI, 5 bubnnorexa [JOK
’ LIUKJIOQJIKAHbI
29 HenpenenbHble yrieBoaOpoOabl: aJIKEHBI, 14 | bubnnoreka [IOK
’ AJIKAUEHBI, aJIKUHBI
23 Apomatnyeckue yrieBo10po/ibl (apeHsbl) 8 Eubmiorexa HOK
24 [IpupoiHBIE HICTOYHUKH YIIIEBOJOPOJOB U MX 4 bubnnoreka [JOK
' nepepaboTKa
2.5 ["aI0reHIPON3BO/IHBIE YTTIEBOI0POIOB 4 1 bubmiorexa LTOK
Hroro no paszneny 35
Pasnen 3. Kuciiopoacoaep:xanue oprannyeckue coeinHeHUst
3.1 Crnuptsl. Genon 11 1 Bubmiorexa LTOK




KapOonunbHbie coeAMHEHUS: abIETH/IbI U bu6nmoreka IJOK
3.2 keToHbl. KapOoHoBbIe KUCTOTHI. ClIOKHBIC 21 1
a¢upsl. Kupbr

3.3 Vriaesoast 9 1 Bubmaorexa LIOK
Hroro no pazgeny 41
Pa3nen 4. A3oTcoaepikaiime opranudeckue coelMHeHus

4.1 AMUHBL. AMUHOKHCIOTEIL. belkn 12 1 2 Bubnnoteka LLOK
Hroro no pazneny 12
Paspnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUSA

5.1 BBICOKOMOJIEKYIIApHBIE COEIMHEHUS 6 1 Bubnunoteka LIOK

Hroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 6




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@poBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuonnueckuit 3ak0H buGmnorexa [JOK
1.1 u Ilepnonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 1 | bubmuoreka [JOK
' BEIECTB
1.3 XUMUYECKUE PeakIuu 19 1 3 Brbmiorexa LIOK
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemeranisl 31 1 3 Bubmiorexa LIOK
22 Mertasl 23 1 2 bubmorexa HOK
Uroro no pazgeny 54
Pa3znen 3. Xumus u Ku3Hb
31 MeToapl TO3HAHKS B XUMUH. XUMUS U 9 BuGmorexa 1IOK
KU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8




10 KJIACC

IHOYPOYHOE IINTAHUPOBAHHUE

Ne

wn Tema ypoka

KoanuecTBo 4acoB

Jara

H3YyYCHUA

KoHTpoJibHbIE

Bcero
padoThI

IIpakTHyeckue 10

padoThbI

IUIaHYy

o
dbaxty

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

IIpumeyanue

[Ipenmer u 3HaueHue
OPraHUYeCKOW XUMHH,
MIPE/ICTABICHHUE O
MHOT000pa3uu
OpPraHUYECKUX COETMHEHUM

bu6nunoreka IJOK

DNEeKTPOHHOE CTPOEHUE
aToma yriepoja (OCHOBHOE
U BO30YX/1€HHOE
coctosiHus). BaneHnTtHbie
BO3MOYKHOCTH aTOMa
yriepoaa

XuMHUecKas CBsI3b B
OpPraHUYeCKUX
COeMHEHUAX. MexaHU3Mbl
00pa30BaHMs KOBAJEHTHOU
CBSI3H, CIIOCOOBI pa3pbiBa
CBsI3eM

Teopus crpoeHus

OpPraHMYECKUX COECAUHEHUN
A. M. bytneposa

bubmoteka [IOK

bubmuorexa LIOK

bub6nmoreka IJOK




Buael nzomepun:
CTPYKTYypHas,
MPOCTPAHCTBEHHAS.
DneKTpoHHBIE 3P PEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCIMHEHU N

IIpencrapienue o
KJaccuuKanuu u
CHCTEMaTHYeCKast
HoMeHkiarypa (IUPAC)
OpPTaHWYECKUX BEIICCTB

Knaccudukanus peakiuii B
OpraHUYECKON XMMUHU

bu6nmoreka IJOK

buomuoreka LIOK

bubmuorexa LIOK

Cucrematuzanuus u
000011IeHre 3HAHU I10
TEME

CraproBblii KoHTpOJIb (KP)

bu6nunoreka IJOK

bubmuorexa LIOK

10

11

AJ'IKaHI)II TOMOJIOTUYECKUN
pan, obmas hopmyna,
HOMEHKJIaTypa U H30MepHus,
AIIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYT
duznueckre 1 XUMUYECKUE
CBOMCTBA aJIKAaHOB

HaxoxeHue aikaHoB B
npupoze. CriocoObt

bubmoteka [IOK

bu6nmoreka IJOK




MOJIY4YCHHA U MPUMCHCHUC
aJIKaHOB

12

[uknoankaHsel: 001mas
dbopMyIa, HOMEHKIIATypa
U30MEpPHsI, 0COOCHHOCTH
CTPOCHUA U XUMUYCCKHUX
CBOMCTB, CITOCOOBI
HOJTYYCHHS U PUMEHEHHUE

bu6nmoreka IJOK

13

14

Pemenne pacy€THbIX 3a1a4
Ha ONpeeTICHIe
MOJICKYJISIPHON (HOPMYJTBI
OpPraHUYECKOIo BEILEeCTBA
10 MaCCOBBIM JOJISIM
aTOMOB 3JIEMEHTOB,
BXOJISIILIUX B €r0 COCTaB.
Cucrematuzanuus u
000011IeHrEe 3HAHUH I10
TeMe

AJKEeHBI: TOMOJIOTHYECKHH
psn, obmas gpopmyia,
HOMEHKJIATypa,
AJIEKTPOHHOE U
IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYIL.
CrpyKTypHas U IIUC-TpaHC-
U30MEpHsl aJIKEHOB

bubnunoreka IJOK

bubmuorexa LIOK

15

dusnyeckue n XUMUYECKHE
CBOICTBA aJKEHOB.
[IpaBuio MapkoBHHKOBA

butmmoreka [IOK




16

CriocoObI nostyueHust u
IPUMEHEHHE aJKCHOB

bu6nmoreka IJOK

17

[IpakTuueckas padora Ne 1
no teme "[lonydenne
ATUJICHA U U3YYEHHUE €TO
CBOMCTB"

bu6nmoreka IJOK

18

19

20

21

Penenune pacu€THbIX 3a1a4
Ha OIpEJEIICHUE
MOJICKYJISIPHOUN (OPMYJIBI
OPraHUYeCKOro BEUIECTBA
AJIKaueHbl: CONPSKEHHBIE,
M30JIMPOBAHHBIE,
KYMYJIMPOBaHHBIEC.
OcobenHoCcTH
ANEKTPOHHOTO CTPOCHUS

XUMHYECKHE CBOMCTBA
CONPSKEHHBIX TUEHOB

CriocoObI nostyueHust u
NpUMEHEHHE alTKaIneHOB

bubmuorexa LIOK

bubmuorexa LIOK

bubmuorexa LIOK

bubmunorexa [IOK

22

23

AJIKMHBI: TOMOJIOTHYECKHUIA
psin, obmias hopmyna,
HOMEHKJIATypa,
AIIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKY,
dbuznyeckue cBoiicTBa

XUMHYECKHE CBOMCTBA
AIKAHOB

bubmoteka [IOK

butmoteka [IOK




24

KauecTtBeHHbIE peakuyu Ha
TPONHYIO CBSI3b

bu6nmoreka IJOK

25

26

27

CriocoObI nostyueHust u
NPUMCHEHHE AJTKHHOB

Pemenue 3anaq: pacu€rol
[0 YPaBHEHUIO XUMUYECKOU
peaxiuu

Cucremaruzanus u
000011IeHrE 3HAHUH 110
TEME

bu6nmoreka IJOK

bubmuoreka LIOK

bubmuorexa LIOK

28

29

30

ApeHBI: TOMOJIOTHYECKUHT
psn, odmas opmya,
HOMEHKJIaTypa.
DIEKTPOHHOE U
IPOCTPaHCTBEHHOE
CTPOEHHUE MOJIEKYJ OeH30I1a
U TOJIyOJ1a, UX (pU3NYECKHe
CBOMCTBA

XHUMHYEeCKHE CBOMCTBA
apEeHOB: pEeAKIUU
3aMelIeHHs

XUMHYeCKHE CBOMCTBA
apEeHOB: peaKIuu
MPUCOEIUHEHHUS], OKHCIICHHE
TOMOJIOTOB OEH30J1a

bubnunoreka IJOK

bubmuorexa LIOK

butmmoreka [IOK

31

Oco0EHHOCTH XUMUYECKUX
CBOMCTB CTHpPOJIa

butmoreka [IOK

32

Pemienune pacu€THbIX 33124

bub6nmoreka IJOK




Ha OIpe/IeTICHNE
MOJIEKYJISIPHOM (OpPMYJIBI
OpPraHUYECKOTO BEIIeCTBA

33

34

35

36

CriocoObI mostyueHust u
NPUMCHEHHE apCHOB

I'eHeTnyeckas CBS3b MEXIY
pa3IMYHBIMU KJIacCaMu
YTJIEBOJOPOOB

Pacuérel o ypaBHeHUAM
XUMHUYECKHUX PEAKLIMH.
Cucrematuzanus u
000011IeHrE 3HAHU 110
TEME

ITpuponusrii ras. [lomyrHele
HEe(TSHbIE ra3bl

bu6nmoreka IJOK

buomuoreka LIOK

bubmuorexa LIOK

bubmuorexa LIOK

37

KamenHnslit yrons n
IPOAYKTHI €T0 NepepadoTKu

bubmmorexa [IOK

38

39

40

Hed1b 1 ciocoOsI eé
nepepadoTku. [Ipumenenue
IPOAYKTOB NepepaboTKu
HeTH

I'eneTnueckas cBsI3b MEXKIY
Pa3IMYHBIMH KJIACCAMHU
yTJIEBOJIOPO/IOB

IIpoMeKyTOYHBIH KOHTPOJIb
(KP)

bubmuorexa LIOK

bub6nmoreka IJOK

bu6nmoreka IJOK

41

["anoreHonpousBogHbIE
YIJI€BOJIOPOOB:

butmoteka [IOK




42

43

AJIEKTPOHHOE CTPOCHUE;
pEeaKIMK 3aMEIICHUS
rajoreHa

JlewicTBue miemouei Ha
raJOreHIIPOU3BOHBIC.
BsaumoneiicTeue
JIMTaJIOreHaJKaHOB C
MarHveM U UHKOM

CucreMaruzaiys u
000011IeHrE 3HAHUH 110
pazzeny "YrieBonopost”
KoHTtposbHas padoTta mo
teme "YraeBoaopoibl"

bubmuorexa LIOK

bubmuorexa LIOK

44

45

IIpenenbHbIe OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUUECKHI
pan, obmas hopmyna,
CTPOEHUE MOJIEKYIL,
U30MepHUsi, HOMEHKIIaTypa,
KIaccupuKanus,
dbuznyeckue cBoiicTa
XUMHYeCKHEe CBOMCTBA

MpEACIIbHBIX OJHOATOMHBIX
CIIMPTOB

bu6nunoreka IJOK

bubmoteka [IOK

46

CrniocoOslI nosydeHus u
PUMEHEHHE OTHOATOMHBIX
CTIIHPTOB

butmoreka [IOK

47

[TpocTsie a¢upsi:
HOMEHKJIaTypa U U30MepHus,
0COOEHHOCTH (U3UIECKUX

butmoreka [IOK




U XUMHUYECKUX CBOMCTB

48

49

50

51

MHoroaToMHbI€ CIIUPTBHI:
ATUJICHTJIUKOJb U
TIIMIEPUH, UX (pusnyeckue
U XMMHUYECKUE CBOMCTBA

CrniocoOblI nosy4eHus u
MIPUMEHEHUE
MHOTOATOMHBIX CIIUPTOB

deHo: CTpOCHHUE
MOJIEKYJIbI, PU3HYECKUE
cBoicTBa. TOKCHYHOCTH
denomna

XUMHUYECKHE CBOWCTBA
denona

buomuoreka LIOK

buomuoreka LIOK

bubmuorexa LIOK

bubmuorexa LIOK

52

53

CnocoOsl nonydenus u
npuMeHeHue (eHosa

[TpakTuyeckas padora Ne 2.

Pemenne
AKCIEPUMEHTAJIBHBIX 3a7a4
no teMe "CrnupTsl U
benomsr"

bubmoteka [IOK

bubmuorexa LIOK

54

55

Cucremaruzanus u
000011IeHrEe 3HAHUH T10
TEME

AJbIeruapl ¥ KETOHBI:

DIIEKTPOHHOE CTPOEHUE
KapOOHMJIBHOM TPYTIIIbI;
TOMOJIOTHYECKUE PATIBI,

bub6nmoreka IJOK

bub6nmoreka IJOK




obmras popmyna, U30Mepus
Y HOMEHKJIaTypa

56

57

58

AJbIEruapl ¥ KETOHBI:
¢u3nueckrue CBONCTBA,
peaKIy MPUCOCTUHEHHUS
Peakuuu okucnenus u

Ka4CCTBCHHBIC pCaKIIMKU
AJIbACTUI0OB 1 KETOHOB

Crioco0b! nostyueHus
QJIBJIETUI0B U KETOHOB

bu6nmoreka IJOK

buomuoreka LIOK

bubmuorexa LIOK

59

OaHOOCHOBHBIE
npeJenbHble KapOOHOBBIE
KHCJIOTBI, 0COOEHHOCTH
CTPOEHHS X MOJIEKYJI

bubnunoreka IJOK

60

H3oMepus 1 HOMEHKIIaTypa
KapOOHOBBIX KHUCIIOT, UX
¢buznyeckue cBoicTBa

bubmmorexa [IOK

61

62

63

XHUMHYEeCKHE CBOMCTBA
MPEAETbHBIX
OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

OcoOeHHOCTH CBOUCTB
MYypPaBbUHOMN KUCIOTHI.
MHoroob6pasue
KapOOHOBBIX KHUCIIOT

Oco0EHHOCTH CBOUCTB:
HETpeIebHBIX U
apOMAaTHYECKUX

bubmuorexa LIOK

bub6nmoreka IJOK

bu6nmoreka IJOK




64

KapOOHOBBIX,
JTUKapOOHOBBIX,
THIPOKCUKAPOOHOBBIX
kuciot. [IpeacraBurenu
BBICIINX KapOOHOBBIX
KHCJIOT

ITonsarue o IMPOU3BOJHBIX
Kap6OHOBLIX KHCJIOT

buomuoreka LIOK

65

CriocoObI mosTydeHust 1
IPUMEHEHHE KapOOHOBBIX
KHUCJIOT

bubnunoreka IJOK

66

67

68

69

CrnosxHble 3(hUpsl:
TOMOJIOTUYECKUU P,
obmas popmyna, uzomepus
¥ HOMEHKJIaTypa
dusnueckue 1 XMMUYECKHe
cBo¥icTBa 3(hupoB

Pemenue pacuérHbix 3amau:
M0 YPaBHEHUIO XUMHYECKOU
peakiluu, Ha OIpeieTIeHue
MOJIEKYJISIPHOUN (OPMYIIBI
OpPTraHWYECKOTO BEIIeCTBa
[IpaxkTuueckas padora Ne 3.
Pemienne
HKCIIEPUMEHTAJIbHBIX 3a7a4
no teme "KapboHoBbIe
KUCIIOTEL. Cl0KHEIE

a¢upsr"

bubmuorexa LIOK

bubmuorexa LIOK

bubmunorexa [IOK

bub6nmoreka IJOK




70

JKupsr: ctpoenue,
bu3nvecKue 1 XUMHUYECKHIE
CBOMCTBA (THPOJIN3)

bu6nmoreka IJOK

71

Oco0OEeHHOCTH CBOMCTB
YKUPOB, COJEPIKAIIIX
OCTaTKHu HereI[eJIbHLIX
JKUPHBIX KKCIIOT. JKUphl B
IpHUpoJIe

bu6nmoreka IJOK

72

MBpbi1a Kak COJIA BBICIIIUX
KapOOHOBBIX KHUCIIOT, HX
MOIOLIEE IEUCTBHE.
[ToHsATHE O CHHTETUYECKHX
Mmoromux cpeacteax (CMC)

bubnunoreka IJOK

73

I'eneTnueckas CBsA3b
YTJIEBOAOPOIOB U
KHCJIOPOACOAECPKAIINX
OPraHUYECKHUX BEIIECTB

bu6nunoreka IJOK

74

75

76

77

Pacuérel no ypaBHEeHUsIM
XUMUYECKHUX PeaKLnui

Cucremaruzauus u
000011IeHrE 3HAHUM 110
TeEME

OO1ast xapaKTepUCTHKA
YIJIEBOJIOB U
KiIaccu(UKanus yrieBo10B
(MOHO-, TH- 1
MoJIMCaxapubl)
MoHocaxapubl:
dusnyecKue CBOWCTBA U

bubmmorexa [IOK

bubmuorexa LIOK

bub6nmoreka IJOK

bub6nmoreka IJOK




HaXOXJICHUE B MPUPOJIC

78

79

80

81

[TpumeHeHue TIoKo3bl, e€
3HAUYCHHE B
KU3ZHEACSITEIIbHOCTU
opranusma

Hucaxapunpl: caxaposa,
MajbTO3a U JIAKTO3a.
Haxoxnenue B mpupoe u
MIPUMEHEHHUE TUCAXAPUJIOB

[Tonmucaxapuapl: CTpoeHHE
MaKpOMOJIEKYII,
bu3nyeckrue 1 XUMHUYECKHUE
CBOMCTBA, IPUMEHEHHUE

[Tousatue 00
UCKYCCTBEHHBIX BOJIOKHAX

buomuoreka LIOK

buomuoreka LIOK

bubmuorexa LIOK

bubmuorexa LIOK

82

Pemenue pacueTHbIx 3a1a4
Ha OIpEIEIEHUE TOIU
BBIXOJA MIPOJYKTA PEAKLIUU
OT TEOPETUYECKHU
BO3MOKHOI'O

bubmmorexa [IOK

83

CucreMaTtuzanus u
000011IeHrEe 3HAHU T10

pasacity

butmmoreka [IOK

84

KonTponbnas padota no
TeMe
"Kucnopoaconepxaniue
OpraHUYeCKHe CoequHEHNs"

butmmoreka [IOK

85

AMWHBIL: KTaccupuKaIms,

bub6nmoreka IJOK




CTPOEHHUE MOJICKYJI, 00IIast
bopmyia, uzomepus,
HOMEHKJIaTypa U
busnueckue cBoicTBa

86

XUMUYECKUE CBOMCTBA
anmudaTHIeCKUX aMHHOB

bu6nmoreka IJOK

87

AHUWIMH: CTPOCHUE
aHWINHA, 0COOEHHOCTH
XUMHYECKHX CBOMCTB
aHWJIMHA

CriocoObI mosTyueHust 1
IPUMEHEHHUE
anu(aTHIEeCKUX aMHHOB

bubmuorexa LIOK

88

89

90

91

IIpomeskyTouHas
arrectauus(KP)
AMMHOKHUCIOTBHI:
HOMEHKJATypa U U30Mepus,
¢duznyeckue cBONCTRA.
OTtaenpHbIE MTPEICTaBUTENN
0-aMUHOKUCJIOT

XHUMHUYeCKHE CBOMCTBA
aMUHOKHCIIOT, UX
OMOJIOrMYecKoe 3HaUYEeHUE
amMuHOKHCIIOT. CHHTE3 "
TUAPOITU3 TIETITHIOB
benku kak npupoaHbie
MOJIMMEPHI; CTPYKTYPBI
0O€eJIKOB

bu6nunoreka IJOK

bubmuorexa LIOK

bubmuorexa LIOK

bu6nmoreka IJOK




92

XUMHYECKHE CBOUCTBA
0O€eJIKOB

bu6nmoreka IJOK

93

A3zoTcoaepikaiue
TeTepPOLUKINYECKHE
coenuHeHus. HykienHoBsle
KHCJIOTBI: COCTaB, CTPOCHUE
u Ouonoruyeckas pojib

bu6nmoreka IJOK

94

[IpakTuueckas padora Ne 4.
Pemenne

AKCIIEPUMEHTAJIbHBIX 3374
o Teme "A3oTcoaepiKaiiue
OpPraHUYeCKHUE COCTUHEHUS"

bubnunoreka IJOK

95

[IpakTrueckas padora Ne 5.
Pemenne
IKCIIEPUMEHTAIBHBIX 3314
o Teme "PacriosHaBaHue
OpTaHHYECKUX
coequHeHui"

bubnunoreka IJOK

96

KonTposabHnas pabora no
TeMe "A3oTcoaepiKaniue
OpraHUYecKHue coequHeHns"

bubmmorexa [IOK

97

OCHOBHBIE TTOHATHS XUMHU
BBICOKOMOJIEKYJISIPHBIX
COECTMHEHUN U METOIBI UX
CHHTE3a —IIOJIMMEpPU3alUs
7 TIOJIMKOHACHCAITNSI

butmmoreka [IOK

98

IImacTmaccel. Y Tuim3amnms
U TiepepadoTKa MIacTUKa

butmoreka [IOK




99

OnacToMepsl: HaTypaJlbHbIN
CHUHTETUYECKUE KaydyKH.
Pe3una

bu6nmoreka IJOK

100

Bouiokna: HarypanbHbIe,
UCKYCCTBECHHBIE,
cuHrernyeckue. [lonumepst
CIEIMAJIBHOTO HA3HAYEHUS

bu6nmoreka IJOK

101

[IpakTuueckas padora Ne 6.
Pemenne
IKCIIEPUMEHTAIBHBIX 3314
o Teme "PacriosHaBaHue
IUIACTMAacC 1 BOJOKOH"

bubnunoreka IJOK

102

O06o0mmenue u
CUCTEMAaTH3aLHs
M3Y4YE€HHOT0 MaTepuaa 1o
TEME
"BBICOKOMOJIEKYIISIPHBIE
coeuHeHus"

bubnunoreka IJOK

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102




11 KJIACC

Hara Mpumeyanue
KonmuecTBo 4acoB H3y4YeHust neKTpoHHbIE
Ne Tema ypoka unpposkre
n/n 1o 1o oOpa3oBaTe/ibHbIE
Kourpoububle IIpakTHyeckue
Beero padoThbI padoThbI miaH | dakry | PECYPCRE
y

ATtom. CocTaB aTOMHBIX Bbubmnoreka IIOK
siaep. XUMUYECKUH 1
anemeHT. M3oTomnbl
CrpoeHnue 371eKTpOHHBIX Bub6mmoreka [TOK
000JI04€K aTOMOB, 1
KBaHTOBBIE UKCia
Knaccudukanus bubmumoteka [JOK
XUMHUYECKUX 3JIEMEHTOB (S-, 1
p-, d-, f-3emMeHThI)
Pacnipenenenue 35eKTpoHOB | bubmumoteka [JOK
10 AaTOMHBIM OpOUTATIAIM
ONEeKTpPOHHBIE bubmotreka [JOK
KOH(UTYypaIi aToMOB 1
JJIEMEHTOB B OCHOBHOM U
BO30YXJIEHHOM COCTOSTHUHT
ONEeKTPOHHBIE bubmmotreka [JOK
KOH(UTypaIy HOHOB. 1
ONeKTPOOTPULATENBHOCTD
[Tepuonuueckuii 3aKOH U bubnunoreka LJOK
[Iepuonnueckas cucrema 1
XUMHYECKHUX AIEMEHTOB /.




H. Menneneena, CBSI3b C
COBPEMEHHOI Teopueit
CTPOCHHS aTOMOB

3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB
XAMHUYECKHX DJIEMCHTOB U
00pa3zyeMbIX HMH IPOCTHIX
H CJIO’KHBIX BEIIECTB IO
rpyImiaM 1 nepuoiam

bu6nmoreka IJOK

CucreMatusanus u
000011IeHNE 3HAHUN 110 TEME

bubmoteka [IOK

10

Bunpl XuMu4eckon CBA3H.
MexaHU3MBbI 00pa30BaHUS
KOBAJICHTHOM CBSI3U.
Bonoponnas cBA3b.
MexMonexysapHbIe
B3alMOJEICTBUS

bubmuorexa LIOK

11

BaneHTHOCTE U BaJIEHTHBIE
BO3MOKHOCTH aTOMOB.
CBs13b 2JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJ C X
F€OMETPUUYECKUM
CTPOECHHUEM

bubmmorexa [IOK

12

[IpencraBnenus o
KOMIIJICKCHBIX
COCIMHEHMIX: COCTaB B
HOMEHKJIaTypa

butmoreka [IOK

13

BemiecTBa MOJIEKYIJISIPHOTO U

HEMOJIEKYJISIPHOTO

butmmoteka [IOK




cTpoeHus. Tumbl
KPUCTAJUIMYECKUX PEUIETOK
U CBOMCTBA BEILIECTB

14

[TonsATHE O IMCTIEPCHBIX
cucremax. [IpencraBnenue o
KOJUIOM/IHBIX pacTBOpax

bu6nmoreka [JOK

15

HcTuHHBIE PaCTBOPSI:
HACBIIICHHBIC U
HEHACBIIICHHBIE,
PacTBOPUMOCT.
Kpucramnoruaparst

bubmuorexa LIOK

16

17

18

19

CriocoObI BBIpaKEHUS
KOHLIEHTPAaLlUU PacTBOPOB

Pemenue 3agad ¢
HCIIOJIb30BaHUEM IOHITHI
"MaccoBas JOag
pacTBOPEHHOTO BelEeCTBa",
"MoJiipHas KOHIIEHTparus'"
Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYECKHUX BEILIECTB
Cucrematu3anus u
000011IeHEe 3HAHUH 110 TEME

bubmuorexa LIOK

bubmuorexa LIOK

bubmuorexa LIOK

butmmoreka [IOK

20

KonTponbhas padota no
temaM "CrpoeHue aToma.
[Iepnonnueckuil 3aK0H 1
[Iepnonnueckas cucrema
XUMHYECKHUX AJIEMEHTOB /.
H. Menneneena",

butmmoreka [IOK




"CTpoeHue BelecTBa.
MHoroob6pa3ue BemiecTs"

21

22

Knaccudukanus
XMMHYECKUX PEAKIUH B
HEOPraHUYECKOU U
OPraHUu4YeCKON XUMHH.
3aKOH COXpaHEHHUs MACChl
BEILIECTB; 3aKOH COXPaHEHUS
U MIPEBpAIlCHUS SHEPTUU
MIPU XUMHYECKUX PEAKLIMIX

TemnoBbie 3¢ hexThI
XMMHYECKHX PEaKIuil.
Tepmoxumuyeckne
ypaBHEHHUSI

bu6nmoreka IJOK

bu6nunoreka IJOK

23

Breraucnenus 1o
YPaBHEHUAM XUMUYECKUX
peakuui u
TEPMOXUMHUYECKUM
YPaBHEHUSM

bubmmorexa [IOK

24

CKOpOCTh XUMUYECKOM
peakuuu, €€ 3aBUCUMOCTb OT
pa3IuYHbIX (haKTOPOB.
Karanus u xatanuzaropsl

bubmmoreka [IOK

25

26

I'omorennsie
TeTEPOTeHHBIC PEAKITNHI
[TpakTuueckas paborta Ne 1
o teme "BnusHue
pa3IUYHBIX (DAKTOPOB Ha
CKOpPOCTh XUMHYECKOMH

butmoreka [IOK

bub6nmoreka IJOK




peakuuun"

27

28

29

30

31

OO6parumbie 1 HEOOpAaTUMBIS
peakunn. XuMHUYECKOe
paBHOBeCHE

[IpakTrueckas padota No 2
o teme "BnusiHue
pa3nuYHbIX (HaKTOPOB Ha
MOJIOKEHNE XUMUYECKOTO
paBHOBecHS"

DIEeKTPOIMTHYSCKAS
nucconuanys. CUIbHBIE U
Cl1a0bIe AIIEKTPOJINTHI.
CreneHb auccoLUaii

HNonHoe npoussenenue
BOJbl. Cpesia BOAHBIX
pactBOopoB. Bonopoausiit
nokazarens (pH) pactBopa
I'mpponns cosneit. Peakiuu,
MPOTEKAIOIINE B PACTBOPAX
3JIEKTPOJIUTOB

buomuoreka LIOK

bubmuoreka LIOK

bubmuorexa LIOK

bubmuorexa LIOK

bubmunorexa [IOK

32

[IpakTuueckas pabora Ne 3
1o Teme "XHuMH4ecKue
peakuuu B pacTBOpax
NIEKTPOJIUTOB"

butmmoreka [IOK

33

OKHUCIIUTEIILHO-
BOCCTAaHOBHTEIILHEIC
peakuuu. Baxueiimme
OKHCIIUTCIIN U
BOCCTAHOBHUTECIH

butmmoreka [IOK




34

MetoJ1 37EKTPOHHOTO
(2JIEKTOHHO-MOHHOT0)
Oananca

bu6nmoreka IJOK

35

36

37

DNEeKTPOIU3 pacTBOPOB U
pacIuIaBOB BEILECTB

Pemenne 3aJlav pa3JINIHbIX
THUIIOB

Pemenue 3amau Pa3INIHbIX
THUIIOB

bu6nmoreka IJOK

buomuoreka LIOK

bubmuorexa LIOK

38

Cucremaruzanys U
000011IeHNE 3HAHUN 10 TEME
"Xumuueckue peakuu"

bu6nunoreka [JOK

39

40

KontposbHas padota mo
TeMe "XUMHUYeCKue
peakuun"

[Tonoxxenre HEMETAIIOB B
[Tepuoanueckont cucreme
XAMHYECKHUX dJIeMEHTOB /I,
. MenneneeBa u
0COOEHHOCTH CTPOCHHUS UX
aTtoMoB. Ou3NUECKHe
CBOICTBA HEMETAJIJIOB

bubmuorexa LIOK

bubmunorexa [LJOK

41

42

AnoTpOInus HEeMETalIOB
(Ha mpuMepe KUCIopo/a,
cepsl, hocdopa u yriepoaa)
Bonopox: nonyuenue,
¢busnyeckue 1 XUMHUECKUE
ceorcTBa. ['mapuael

bub6nmoreka IJOK

bu6nmoreka IJOK




43

T"anorensl: HaX0XKICHUE B
MIPUPO/JIE, CIIOCOOBI
noy4yeHust, GU3nIecKue u
XHMHYECKHE CBOMCTBA

bu6nmoreka IJOK

44

l"anorenoBonopoabI.
Baxneiimue
KHUCJIOPOJICOAEpIKALIUE
COEIMHEHUS TAJIOT€HOB

bu6nmoreka IJOK

45

JlaGopaTopHble 1
IIPOMBIIIIJIEHHBIE CIIOCOObI
MOJTyYCHHUS TaJIOTCHOB.
[IpuMeHeHMe TajgoreHoB U
UX COEIUHEHUN

bubmoteka [IOK

46

[IpakTnueckas padora Ne 4.
Pemenne
IKCTIIEPUMEHTAIIbHBIX 33724
o Teme "I"amorensr"

bubmoteka [IOK

47

Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CLIOCOOBI
MoJiydeHus1, Gpu3nyeckue u
XUMHUYECKHE CBOWCTBA.
O3oH. [Ipumenenue
KHMCJIOpO/Jia U 030Ha

bubmmorexa [IOK

48

OKcuIbl ¥ TEPOKCHUIBI

butmoreka [IOK

49

50

Pernrenue 3amau pa3inyHbIX
THUIIOB

Cepa: Hax0XJIeHUE B
MIPUPOJIE, CIIOCOOBI

bu6nmoreka IJOK

bub6nmoreka IJOK




NoJy4YeHus1, GU3NIECKUe U
XMMHYECKHE CBOMCTBA

51

52

53

54

55

56

CepoBoniopon, cynbhuabt

Kucnoponaconepxamiue
COCJTMHCHHS CEPBI.
OCOoOEHHOCTH CBOICTB
CEpPHOM KHUCJIOTHI

[IpakTuueckas padborta Ne 5.

Pemenue
AKCIICPUMEHTAIIbHBIX 337124
o Teme "Cepa u eé
coeauHeHu"

A30T: HaxX0KJIEHUE B
MIPUPOJIE, CIIOCOOBI
noJtydeHus, Gpuznueckue u
XUMHYECKHE CBOMCTBA.
AMMUaK, HUTPUbI
Kucnoponconepxarue
COCAMHEHHMS a30Ta.
OCoOEHHOCTH CBOICTB
a30THOM KHUCIOTHI

[Ipumenenue a3ora u ero
coequHEeHnN. A30THBIE
ynoopeHus

bu6nmoreka IJOK

buomuoreka LIOK

bubmuorexa LIOK

bubmuorexa LIOK

bubmuorexa LIOK

bu6nmoreka IJOK

57

docdop: HaAXOXKICHUE B
MIPUPO/IE, CIIOCOOBI
noJtydeHusi, Guzndeckue u
XMMHYECKHUE CBOMCTBA.

butmmoreka [IOK




®ochunst u pochun

58

59

60

61

62

63

Oxkcubl hocdopa,
docdopconepxkariue
kucnotel. Conmu dochopHoit
KHUCJIOTBI

[Ipumenenue pochopa u
€ro COSINHEHUM.
dochopubie yIoOpeHHS
[TpakTrueckas padota Ne 6.
Pemenue
AKCIICPUMEHTAIIbHBIX 337124
o Teme "A3zot u pochop u
ux coequueHus”

Yrnepos: HaxoXIeHUE B
MIPUPO/IE, ATIOTPOITHBIE

Mo ubUKaK; pU3ndecKue
Y XUMHUYECKHE CBOMCTBA,
MIPUMCHCHUE

Oxcun yrnepona(Il), oxcung
yraeponaa(IV), yronsnas
KHUCJIOTa U €€ COIU
Pemenue 3agayd pa3nnuHbIX
THUTIOB

buomuoreka LIOK

buomuoreka LIOK

bubmuorexa LIOK

bubmuorexa LIOK

bubmuorexa LIOK

butmmoreka [IOK

64

Kpemuuii: HaxoxaeHue B
MIPUPO/IE, CIIOCOOBI
noJtydeHus, Gpuznyeckue u
XHMHYECKHE CBONCTBA

butmmoreka [IOK

65

Oxkcun kpemaus(IV),

bub6nmoreka IJOK




KpEMHHUECBAs KUCJIO0TA,
CHJIMKATbI

66

67

68

IIpuMeHeHrne KpeMHUS U €T0
coeauHennii. CTEKo, ero
II0JIy4Y€HHUE, BU/IbI CTEKJIA
Pemenue 3ana4 pa3au4HbIX
TUIIOB

Cucrematuzanus u

000011IeHNE 3HAHUH I10 TEME
"HemeTtamnbr"

bu6nmoreka IJOK

buomuoreka LIOK

bubmuorexa LIOK

69

KonTponbHas padota no
teme "Hemeramnsr"

bubnunoreka IJOK

70

71

72

73

AHanu3 pe3ynbTaToB
KOHTpPOJIbHON paboTHI,
KOppEeKIHsI OMNO0K

[TonoxxeHune MeTaIoB B
IIepunonnueckoii cucreme
XUMHUYECKHUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOESHUS
AJIEKTPOHHBIX 000JI0UYEK
aTOMOB METaJUIOB

Ob6mue dpuznueckue
CBOWCTBa METAJIJIOB.
[IpuMeHeHne MeTasuioB B
OBITY U TEXHUKE

CruaBbl METAIJIOB.
Kopposus metannos

bubmuorexa LIOK

bubmuorexa LIOK

bub6nmoreka IJOK

bu6nmoreka IJOK

74

Pemenue 3agayd paznnuHbIxX

butmmoreka [IOK




TUIIOB

75

76

DIIEKTPOXUMHUYECKUH Psif
HaIIpsKEHUN METaJUIOB.
OO6u1re cnocoObl MOTyYSHHS
METaJIJIOB

OOwast xapakTepUCTHKA
MeTauioB [A-rpynmnsl
[Tepuonnueckoit CuCTeMbI
XUMHUYECKUX 3JIEMEHTOB.
Harpuii n xanuii:
nojrydeHue, pusnuecKkue u
XMMUYECKHE CBOWCTBA,
IIPUMEHEHHE IPOCThIX
BEIIECTB U UX COEIMHEHUN

buomuoreka LIOK

buomuoreka LIOK

77

78

79

OO6m1as XxapakTepucTruKa
MeTaios [IA-rpynmsl
[lepuoanueckoii cuctemsl
XHMHYECKHUX 3JIEMEHTOB.
Marxuii 1 KajabIui:
noyiyueHue, GU3ndecKue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE MTPOCTHIX
BEIIECTB U UX COSIUHECHUN

JKécTKOCTh BOJIBI M CIIOCOOBI
€€ yCTpaHEHHUs

AOMMHUI: TIOJTy4YEHHE,
(bu3nuecKrue U XUMUYECKHEe
CBOMCTBa, IPUMEHEHNUE

bubmoteka [IOK

bu6nmoreka IJOK

butmoreka [IOK




80

81

AmMpoTepHbIe cBOICTBA
OKCH/Ia ¥ THAPOKCHIA
AIOMHHUS,
THPOKCOKOMILIEKCHI
AIIOMHHUS, UX TPUMEHCHHE

Pemenune 3anau pa3inu4HbIX
TUIIOB

bu6nmoreka IJOK

bu6nmoreka IJOK

82

[IpaxTuueckas padora Ne 7.
Pemenne
AKCIEPUMEHTAIIbHBIX 33724
1o TeMme "MeTajluibl TJIaBHBIX

noarpymmn"

bubnunoreka IJOK

83

OOm1ast XxapaKTEepUCTHKA
METAJIJIOB TOOOYHBIX
noarpynn (b-rpymnm)
[Tepuonueckoit CUCTEMBI
XUMHUYECKHX 3JIEMEHTOB

bubnunoreka IJOK

84

duznyeckre 1 XUMHUUECKHE
CBOMCTBA XpOMa U €ro
COEIMHEHUH, UX
MIPUMEHEHUE

bubmmorexa [IOK

85

86

Baxneimue coeqmHeHNs
Maprasia. [lepmanranar
KaJlvsl, €T0 OKHCIUTEIbHEIC
CBOMCTBa

dusznyeckre ¥ XUMHUYECKHE
CBOMCTBA JKeje3a U ero
coeguHenuit. [lonyuenue u
MIPUMEHEHHUE CIIJIABOB

butmmoreka [IOK

bub6nmoreka IJOK




Keie3a

87

88

89

90

91

92

dusnueckue U XUMUYECKHE
CBOICTBa MU U €&
COCIUHCHHM, UX
MIPUMEHEHHE

DOuU3nIeCKre U XUMUYCCKHE
CBOMCTBA IIMHKA U €r0
COCIUHCHHI, NX
MPUMEHEHHUE.
FI/IHPOKCOKOMHHCKCH IIMHKAa

[IpakTuueckas padbora Ne 8.
Pemenue
AKCIIEPUMEHTAIIbHBIX 33724
o Teme "MeTasuibl
MOOOYHBIX OArpynn"

Pemenune 3amaq Ppa3JINIHBIX
THUIIOB

O06o06meHue u
CHCTEMATHU3aIIH
M3Y4YEHHOT0 MaTepuana mno
TeMe "MeTamibl"

KonTponbhas padbota no
teme "Metamibr"

buomuoreka LIOK

buomuoreka LIOK

bubmuorexa LIOK

bubmuorexa LIOK

bubmunorexa [IOK

butmmoreka [IOK

93

94

AHanu3 pe3yabTaToB
KOHTPOJIBbHON paloThI,
KOppEeKIHs OIIMO0K

Ponb xumun B obecrieueHNH
YCTOWYUBOIO pa3BUTHUSA

butmmoreka [IOK

bub6nmoreka IJOK




yesoBeyecTBa. [lousarue o
HAay4YHBIX METO/aX
HUCCJIEJOBAHUS BEIIECTB

95

Hayunsle npuHIUIIBL
OpraHu3alyuy XUMHAYECKOIO
IIPOU3BOJICTBA.
[TpombliIEHHBIE CITOCOObI
IIOJIy4EHUS BaKHEUILINX
BELICCTB

bu6nmoreka IJOK

96

XUMHUYECKOE 3arpsAI3HEHNE
OKpY>Karolllel CpeJibl U €ro
MOCJIE/ICTBUS

bubnunoreka IJOK

97

98

99

100

XuMus 1 310pOBbE
yesoBeKa. JIekapcTBEHHbIE
cpencTBa

Xumus numu. Poiabs xumMun
B 00€eCIICUeHUH THIIEBOI
0e30macHOCTH

KocMmernueckue u
nap@roMepHbIe CpeCTBa.
BriTtoBasg xumng

XHMHS B CTPOUTEIBCTBE.
Baxwnerinme ctpouTebHbIe
1 KOHCTPYKLIMOHHBIE
MaTepUalIbl

bubnunoreka IJOK

bubmuorexa LIOK

bubmuorexa LIOK

butmmoreka [IOK

101

XHMHS B CENBCKOM
xo3siicTBe. OpraHnyeckue u
MUHepaJIbHbIE yI00pEeHuUs

butmoreka [IOK




102

CucreMaTuzanus u
000011IeHNE 3HAHUH I10 TEME

bu6nmoreka IJOK

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

e Xumus 10 xnacc npodunbhbiii ypoBeHb EpéMun B.B. ABTopsl: Epemun
B.B., Ky3pmenko H.E., Tepenun B.W., [Ipo3nos A.A.
N3natensctBO: dpoda 2020.

* Xumusi, 11 xmace/ Epemun B.B., Ky3emenko H.E., Jlpo3nos A.A., Jlyaun B.B.;
noA pen. Jlynuna B.B. UznarensctBo: Jpoda 2020. koprioparius "Poccuiickuii
y4eOHHUK"

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. KupsikoB B.I'. Oprannueckas xumus. —M.: [Ipocsemienue, 1983
2. Jlupun P.A., SlkumoBa E.E., BopotHukoBa H.A. Xumus. Meroaudeckue
martepuainbl 10-11 knaccel. - M.:[Ipoda, 2000 3. Hazaponra I'.C., JIapoBa B.H.
Hcnonb3zoBanue yueOHOT0 000pyJ0BaHUS HA MPAKTUYECKUX 3aHATUAX IO XUMUHU.
-M., 2000
4. Jlmpuu P.A wu np. Xumus. 10-11 knaccel. Jngaktuueckre maTepuaisl
(Pemenue 3agau). — M.: Ipoda,2005.

5. Jlupun P.A., Maprynuc B.b. Xumus. 10-11 knaccsl. unaktuueckue
matepuanbl. (Tectsl u mpoBepounsie 3aaanus). — M.: JIpoda, 2005.

6. Apremenko A.W. Oprannueckas xumusi: Homenknatypa. M3omepus.
OnektponHbie 3pdexTrl. — M.: Ipoda, 2006.

7.  Cyposuesa P.I1. u ap.Xumus. 10-11 knaccel. HoBbie Tectol. — M.: JIpoda,

2005.



8. JleBkun A.H. Xumus B npodunsHoi mkose: [locodbue s yaurens. — M.:

IIpocsemenue, 2005.

9. Pageukuit A.M. KontponsHbie padotsl o xumuu B 10-11 kaccax:

[Tocobue mist yuurens. — M.: IIpocsemienue, 2005.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://him.1september.ru Enunas xomnekuus LIOP: IlpeameTnas koyekius
«XUMUS»

http://school-collection.edu.ru/collection/chemistry EcrectBeHHO-Hay4HbBIE
skcriepuMenThl: xumus. Komnekuust Poccuiickoro o61ieo0pa3oBaTeabHOTO
noprana

http://www alhimik.ru Bcepoccuiickas onummnmaaa mKOJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranudeckas XuMHus: 3JIEKTPOHHBIN YICOHUK IS
CpPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: SJIEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpbITBII KOJUIEHK: XUMUS
http://www.chemistry.ru JluctaHuinoOHHAas OTUMMMNAA IO XUMUHU:
TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHbIA MPOEKT






