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HOACHUTEJBHAS 3AITUCKA

Pabouast mporpamMmmMa 1o XMMHUW Ha YPOBHE CpeaHETro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpEIHETO oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPaMMbl, U
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YIIIYOJNIEHHOTO W3Y4YEHHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyuy uX K OBICTPO MEHSIOMIMMCS YCIOBHSIM KU3HHU B COLIUYME, a TaKkKe IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix MnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCS] OJTHOM M3 MPUOPUTETHBIX AUCIUTLINH.

B mnporpamme 1o XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETalri0 B  COOTBETCTBUM €  OCHOBOIOJIAraroIIMMHU
nosnoxkeHusimu ®I'OC COO o B3auMOOOYCIIOBICHHOCTH ILIEJIeH, ColepKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
MOJIyYCHUE TPEICTAaBICHUS O IIENIAX, COJAEpX aHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCIUTaHUS U Pa3BUTHUS 00yJarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npenrycMaTpuBaeT
Ompe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS U TOCJIEAO0BATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
paMKax HWTOTOBOM aTTecTalud B (QopMe E€IWHOTO TOCYJapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJIEHHOTO U3YUSHUS XUMUH:



e yCTaHaBIMBAeT MHBApUAHTHOE MPEAMETHOE COJEp)KaHue, 00s3aTenbHOe
JUIS W3y4eHUsT B paMKaxX OTAETIbHBIX mpoduieit, mnpegycMaTpuBaeT
pacnpeneneHue W CTPYKTYpHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MpOrpaMMBbl CpEeIHEro o01ero o0pa3oBaHUs (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOTPaMME MO XMMHMH IPETyCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJIEHHOW MPOrpaMMoOl MO  XUMHUHU
00sA3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOM COCTaBJISIONIECH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHUCTEME
nudpepeHIupoBaHHOTO OOyYEHMs] Ha ypOBHE CpPEIHEro oO0IIero oOpa3oBaHUs
XUMHSL Ha YpOBHE YIUIyOJNEHHOTO U3yYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATalioM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLMIUIMH B By3aX M OPraHU3ALUSAX CPETHEro MpodecCHOHaTbHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIIyOJeHHe TEOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHBIN Mpoduib
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBPHONW MPOTPAMMBI CPEIHETO OOIIEero 0o0pa3oBaHUs
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaK)Ke Ha pElIeHHe 3ajiay



BOCIUTAHUS U COLMATIBHOIO PA3BUTHUS O0ydarommxcs, Ha (GOpPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alMK y4eOHOro TpyAa H
OOOOIIEHHBIX  CIMOCOOOB  JESATENBHOCTH, HWMEIOUMX  MEXIUCHUIUIMHAPHBIN,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJEp’KaHUS ITUX KypcOB B MPOrpaMMme MO XUMHUU 32 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEU U3yueHUs MpeaMETa.

OcHoBY cojepxkaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAaHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MO0Jy4aeT ONpEeAeiIEHHOE TEOPETHYECKOE OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTHb CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YPOBHE H3yYEHHs MpeaMeTa obOecredeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIIyOieHHs
IIPEACTABICHUA O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUsS PEAKLUM, paCCMATPUBAEMBIX C TOUKH 3PEHHS] XUMUUYECKOW KUHETUKU
U TepMoauHamuku. W3ydenme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPIeTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpOBaHMEM  TPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLIECCax M JIEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce oprannyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BONpocaM 00 3JEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIIMii.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEep)KaHUE KYypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHS JIJIS1 KJIACCOB OMpeeIEHHOro mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIAaCCOB XUMMKO-(QU3UYECKOro mpoduiist 00bIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YCHUU TMpeiIMeTa B JAaHHOM Cclyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHas Teopusi B (DU3UKE), 3aKOHBI COXpPaHEHUs



MACCbl M SHEPTUM, 3aKOHBI TEPMOJWHAMHKH, IJIEKTPOJIN3a, MPEACTABICHUA O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B coAEepKaHWM TMpEIAMETa ISl KJIAacCOB XHMHUKO-
Ounonornyeckoro nmpoduiist OONbIIUNA yAETbHBIA Bec OyleT UMETh OpraHuyecKas
xumusi. B 3TOM chmydae mpeAocTaBiseTCs  BO3MOXKHOCTh g Ooliee
OOCTOSITETPHOTO ~ PACCMOTPEHMSI XUMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOH BXOJAT, K NpUMEPYy, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIOUJAbI, OCJIKH, YTIIEBOAbI, HYKIECHHOBBIC
KUCJIOTBI U Apyrue. IIpu 3TOM 3HaAHUS O COCTAaBE UM CBOMCTBAX IPEACTaBUTEIICU
OCHOBHBIX KJIaCCOB OPraHMYECKMX BELIECTB CJIYyKaT OCHOBOW JUISI W3Y4YCHUS
CYIIHOCTH MPOIIECCOB POTOCUHTERA, IBIXaHUS, TUIIIEBAPCHHUS.

B mnnane ¢opmupoBaHUsT OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAYyYHBIX METOJIOB TTO3HAHUS U OIbITa MPAKTUIECKOTO TPUMEHEHUS HAyUHbIX
3HAHUM HM3y4eHHE NpeaMera «XHUMHUsD Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TMpPEAMETAMU, BXOSAIIMMH B COCTaB
npeaMeTHbiX obnactell «EcTecTBeHHO-HAaydHbIEe MOpeaMeThD», «MaTemartnka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypa».

[Ipn u3ydyenun yuyeOHOro mnpeaMera «XuMUs» Ha YIIyOJIEHHOM YPOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero ooliiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7a4yeil MEpPBOCTENEHHON 3HAYUMOCTH SIBJsIeTCS (DOPMUPOBAHKHE OCHOB
HAyKM XUMHUHU Kak OO0JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JESTEIPHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOW KyJbTYphl. Pemenune
TOM 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3YYEHHS TMIpeAMeTa TMperoiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOBaHUE TMPEJCTABICHUN: O MaTEepUaIbHOM €JIUHCTBE MHUpAa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIEHUM MPUPO/IBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK H €€ Beaylleil poiu B obOecrneueHuu
YCTOWYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  PEHICHUH  MPOoOJIeM
HKOJIOTUYECKOM, SHEPreTUYeCKON M MUILEeBOW 0€30MacHOCTH, B Pa3BUTUU
MEIMIMHBI, CO3JJaHUH HOBBIX MAaT€pHUaOB, HOBbIX ICTOYHUKOB YHEPTUH, B
o0ecrieYeHUN PAIMOHAIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUS U OOIIEH KyJIbTYphl YEIOBEKA, a TAKXKE JKOJIOTUUECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpe/ie;

e OCBOCHHME CHCTEMbl 3HAHWM, JIEKAIIMX B OCHOBE XHMHUUYECKOMN
COCTaBJISIONICH €CTeCTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHUMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pPa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJIMOJICKYJISIPHOM, O  TEPMOJMHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IMPOTEKAHUS XUMUYECKUX PEAKLUH, O



XMMHYECKOM PaBHOBECHH, PACTBOPAX U AUCIIEPCHBIX CHCTEMaX, 00 00IIMX
HAyYHBIX MPUHIIATIAX XHMHUYECKOTO TIPOU3BOJICTBA;

e (dopmupoBaHHe y 00y4aroIuXcs OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN JUIsi OOBACHEHHS
KIIFOUEBBIX HJIEH W TPOOJEeM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBICHWH, UMEIONINX E€CTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIIEHKHU C MO3UIINI IKOJIOTHYECKO 0€30MacHOCTH MOCIIEICTBUMA
OBITOBOM M MPOU3BOJACTBEHHON JNEATEILHOCTH YEIOBEKA, CBSI3aHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  NEepepadOTKOM
BEIIIECTB;

e yIyOlieHWE TPEACTaBICHWH O  HAYYHBIX  METOAAX  IO3HAHUA,
HEOOXOJUMBIX JUIsl TPUOOPETEHUS! YMEHHU OpUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzamuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GYHKUMNA LENOCTHOM CHUCTEMBI CPEJHEro oOHIero oO0pa3oBaHUsS NPHU WU3YUYEHUU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

e BOCINHTAaHHE YOCKICHHOCTH B I[I03HABAEMOCTH SIBJICHUN TIPHPOJIHI,
YBOXEHHS K TIPOLECCY TBOpPYECTBA B OO0JACTH TEOPETUUYECKUX U
MPUKIAAHBIX HCCIEOBAHUNA B XUMHUH, (POpPMUPOBAHHE MHPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEN K
CAMOKOHTPOJIO W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOGHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaronuxcsi, (OpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOo0Opa30oBaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO YCHENTHON Mpo(deCCHOHANTBHON 1 OOIIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmMupoBaHME YMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOIOJIL30BAHUS,
pa3BHUTHE YKOJIOTHUYECKOHN KyJIbTYphI, MPUOOPETEHNE OTBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN JAeITESIbHOCTH.

OO01iee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHUH Ha YTIIYOJICHHOM
YpOBHE CpemHero obmiero oopasoBaHusi, cocraBiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HeeNt0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OPraHMYEeCKUX COCINMHEHMSIX. THUMbl THUOpUIM3AIMM AaTOMHBIX opOuTanei
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyIsipHble U  CTPYKTYypHbIE  (OPMYJIBIL.
CtpykrypHble GOpMyNbl pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe AH(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3P PEKThI).

[IpencraBnenne o KilaccU(pUKALMK OpraHuyeckux BewiecTB. lloHsTHe o
dbynkunonaabHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaruyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIeCTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHMYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOYIJIMBAaHME W TOPEHUE), KOHCTPYMPOBAHUE MOJEJICH MOJIEeKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil ps alkaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA AaJKAHOB: pEAKIMU 3aMEIICHUs, W30MEPHU3ALINH,
JNErHIpUPOBaHUs, IIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. IIpeacraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYEHUs U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmMmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IIMKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMonorudeckuil psii ankeHoB, odmias (Gopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN AlKEHOB, Sp*-
ruOpUaM3alysl aTOMHBIX OpOUTalleld yriepoaa, G- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLUMH NPUCOCAVHEHUS, 3aMEIIEHUS B O-MOJOKECHHE
IpU JBOMHOM CBSI3M, MoJMMepu3auuu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Ankanuensl. Knaccuukanust ankaaneHoB (CONpsHKEHHBIE, U30JUPOBAHHbBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamnus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psij akuHOB, oO1as (GopMyia, HOMEHKIaTypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XAMHMYECKME  CBOWCTBA:  PEaKUMM  NPUCOECIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA QIKMHOB, UMEIOIINX KOHUEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psij apeHoB,
oOmast popmyia, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl Oenzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa OEH301a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS] B OEH30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM paguKalle, PEaKUHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienrie 00 OPUEHTHUPYIONIEM JCUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposia. CriocoObl NOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOJIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHBbIE ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI#1 yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUMN, KATATUTUYECKHI), PUGOPMHUHT, MHUPOJIH3.
[TpomykThl mepepabOTKN HEPTH, KX TPUMEHEHNE B IPOMBIIIJICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TrajJoreHIPOU3BOJHBIE BOJHOTO W CHUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W HMX IPEBpAICHUN:
n3yyeHue (PU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCHCTBUE al€TUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX)eHUE
yriepoga ¥ BOJOpPOJa B OPraHWYECKUX BEIECTBAX, IOJY4YEHUE HDTWICHA U
W3YYEHHUE €ro CBOMCTB, O3HAKOMJIeHHE ¢ KoyueKiusMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIaCTMAcC, KaydyKOB M PE3UHBI, MOJIECIUPOBAHUE MOJICKYJ
YTJIEBOJIOPOIOB M FAJIOT€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsiopoacoaep:kamniue opranudeckue coeIMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnHUPTHl. CTpoeHUE MOJIEKYN (HAa MpUMEpE
METaHOJIa W JdTaHojda). ['oMonorudeckuil psan, obmas ¢opmyna, U30MepHs,
HOMEHKJIaTypa u kinaccuukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIIUPTHI. J[eicTBUE 3TaHOIa U METaHOJIA
Ha opranm3M uenoBeka. CrocoObl MOMy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3MYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ASTUJIECHIVIMKOIb W TriulepuH. Ddusznueckue u
XMMHUYECKUE CBOMCTBA: pEaKLUM 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYEeCKUMHU KHCIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HyKIeO(QUILHOTO 3aMEIICHMUS.
JlefictBue Ha opraHu3Mm denoBeka. (CrmocoObl MOMydYeHUs] W TMPUMEHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
OenzonbHOTO siapa. Puszndeckue cBoilcTBa ¢eHona. OCOOCHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha QeHona. TokcHuuHOCTH (eHona.
Crnioco06slI osryueHus: U mpuMeHenue gperomna. GenonpopmanbaeTuaHas CMOJIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB.  XMMHUYECKHME CBOMCTBA  IbJETUAOB M  KETOHOB:  pPEaKUUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus U HOMeHKIaTypa. Puznueckue cBOMCTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKAINKA, PEAKIUU C YYaCTHUEM YIIJIEBOJOPOIHOTO paauKaia.
Oco0eHHOCTH CBOWCTB MYpaBbUHON KHUCIOTHL. lloHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKMX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBureny BbICIIUX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAsS, .JUHOJE8As,
JUHONIeH08as KUcIoThl. CriocoObl MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, HU30MEpHUS U
HOMEHKJIaTypa. PU3NUECKUE U XMMHUYECKUE CBOMCTBA: THAPOIW3 B KHUCJIOU H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKkue 1 XUMHUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1eiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeMpeeTbHbBIX JKUPHBIX KUCIIOT. XKUphl B IpUpo/Ie.

Mp11a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, -
U mojucaxapuibl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckre CBOMCTBA UM HaxoxAeHHe B npupoje. PoTOCHUHTES.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YHYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaOIMEe U HEBOCCTAHABIMBAIOIINE AUcaxapuisl. ['uapomms
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eumoio3a. CTpoeHre MakpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJuTroNo3bl.  PU3MYECKHE CBOWCTBA KpaxMala M LEJUIIOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMApOJu3, KAaYEeCTBEHHAsl pEaKlus C HOAOM. XHMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJydyeHUue 3PUpoB Lewtono3sl. [lonstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIepUMEHTAIbHbIE METOJIbl M3YyYE€HUS BEIIECTB M UX IPEBpaIlCHHIL:
PacTBOPUMOCTH PA3JIMYHBIX COIUPTOB B BOJIE, B3aUMOJICVCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETH]l HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC PEAKIIMM Ha albJeTUIIbl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcuiom Meau(ll), xumuyeckue cBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzanmonaeicTBue
Kpaxmaja C MOJIOM, PEIICHUE DKCIEPUMEHTAIbHBIX 33/1a4 1Mo TemMaM «ChupThl U
dbenonwly, «KapooHoBbIe KHUCIOTHI. CII0KHBIE YPUPHD.

A3oTcoaep:xaliue OpraHn4ecKue coeJuHeHH .

AMWHBI — OpraHuYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUecKue W apoMaTHYECKHUE, IIEPBUYHBIC, BTOPHUYHBIE M TPETUYHBIC.
Crtpoenue Moliekys, oOmmas ¢opmyiia, U30MepHus, HOMEHKIATypa U (puznueckue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBHAE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TMpeACTaBUTEIb aMHHOB apomaTuyeckoro psiaa. CrtpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiIHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJy4yeHUs] U TpuMeHeHue anudaruueckux amMuHOB. [lomydyeHue aHuiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzoMmepusi. OTAeabHbIC TPEACTABUTEIN O
aMUHOKHUCIIOT: TJIMIMH, ajaduH. @OU3NYecKHe CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TOJMKOHJEHCAINY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonorndeckoe 3HaueHue aMMHOKHUCIOT. CUHTE3 ¥ TUAPOJIU3 TIENTHIOB.

benku kak mnpupojsHble ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUJPOJIM3, JCHATYpaIus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyUYE€HUS BEIIECTB M HUX MPEBPALICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATYparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIIeHHE OJKCICPUMEHTAJIBHBIX 33Jlad [0 TeMaM
«AzoTcoaepxanue OpraHUYECKUe COCJIMHCHHUS u «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BricokomoJieKyIsIpHbIE COeTUHCHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNY, CPEAHAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHUHTE€3a BBICOKOMOJICKYJSPHBIX COCAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

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

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUITMKOHBI. Pe3nHa.

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

[Tonumepsl CIEIUAIBHOTO Ha3HAYEHUS (Teduion, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IPEBpaICHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJIeKyJIsIpHOM (DOPMYJIbl OPraHMYECKOTO COCAUHEHUS IIO0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (opMyIibl
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB
MOJYYEHHUsI, ONpPENEICHUE AOJM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXNpeaMETHBIX CBS3EM NMPU U3YYEHUH OPTaHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaiusi, HaOI0JICHUE, H3MEpPCHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHHUIIBI HU3MEPEHHUs, CKOPOCThb, DHEPTHUS,
Macca.

buonorus: kimeTrka, opraHu3M, OJKOocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TETEpOTPO(PHBIA THUIT MUTAHUSA, OpOXKEHUE,



dorocuHTEe3, nbIXaHUE, OENKH, YIJIEBOABI, JXUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIE, TOILUIUBO.

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

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukaims XuMrUiecKiux 3JI€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAIISIM.
DNeKTpOHHbIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepuonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NEPUOIAYECKOrO 3aKOHA U [lepHoInUecKOr CHUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akona /.M. Menneneesa.

XuMH4YecKass CBsI3b. BHIIBI XMMHWYECKON CBSI3U: KOBAJICHTHAs, WOHHAaf,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [1oJsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBsA3U. KparHbie CBs3u. BogopoaHas CBs3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

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

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

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

[Tonstue o nucnepcHbix cucremMax. VictuHubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM PaCTBOPOB:
MaccoBasi JoJIsl BEIECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpalus. HacelllieHHbIEe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsi.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBHBIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHu4decKou
XUMUHU. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHUS W MPEBpAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIEC peakuu. Katann3 u kaTannu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIEC peakInu. XuMuyeckoe paBHoBecue. Koncranra
XUMUYECKOT0 paBHOBecHUs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyeckass gucconuanus. CuibHble W clIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHaf,
nienouHas. Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYEeHHUS BEIIECTB W MX MPEBpaIlCHUN:
pa3lioKEHHUE TEPOKCHUJA BOJIOPOJa B MPUCYTCTBHUM KaTalM3aTopa, MOJAEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C TMOMOILIBID WHIWKATOPOB, M3YYCHUE BIIMSHUS PA3IAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heoprannuyeckasi xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nyuecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢uznueckue W XUMUYECKHE CBOMCTBA: PEAKIIMU C
METaJJIaMd M HEMEeTaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumabl.
TonnMBHBIE AIIEMEHTHI.

["anorensl. HaxoxxaeHue B mpupoje, CIOCOObI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpOibl. BaxkHeunmme KUCIOPOACOAEPKAILINE
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppuMeHeHne raJgoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHUS
kuciopoaa. @u3nUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI ¥ TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(IV), okcun
cepbl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHI. [[pruMeHeHne cepol U €€ COeTMHEHHNM.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
U €r0 COeTMHEHHUI. A30THbBIE yIOOPEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOocoObl MONy4YeHUs, (PU3NUECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ conu. I[lpumenenue dochopa u ero coeauHeHuit. docdopHbie
ya00peHus.

VYrnepon, HaxoxJIeHWE B OpUPOJe. AJUIOTPOIHBIE MOIUDUKALIIY.
duznyeckue M XUMHUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kuciota u e
COJIM. AKTUBUPOBAHHBIA Yyroiyib, aacopOuusa. Dyiaepensl, rpadeH, yriaepoaHble
HaHOTPYOku. [IpuMeHeHre MpOoCThIX BENHIECTB, 00Pa30BAHHBIX YTIEPOJIOM, U €ro
COECIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojse, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBasi KHCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUs U ero coeqnHeHnil. CTeKs0, ero noJiy4yeHue, BUJIbl CTEKIIA.

[Tonoxenne MetamwioB B [leprnoanveckoil CUCTEME XMMUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHud  metawioB.  OOmuMe  crmocoObl
MOJTYYEHUSI METaJIJIOB: TUAPOMETAILTYPTUs, MUPOMETAILTYPIus,
anexkTpomeralutyprus. I[lonsarue o koppos3un metamwioB. CrocoObl 3alUThl OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMHUYECKUX DdJeMeHToB. Harpuit wu kanuii: momydeHue, ¢GU3MYECKHE U
XUMHUUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COETUHEHUM.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer Ilepuogudeckoil cucTemsl
XUMUYECKUX DJJEMEHTOB. Maramii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XUMHUYECKUE CBOWCTBA, NMPUMEHEHHWE MPOCThIX BEIIECTB M HX COEAUHEHUM.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHUN: nonydeHue, GU3ndecKre 1 XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOICTBa OKCHIa U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB 10004HbIX mnoarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTENIbHBIE CBOMCTBA. [loyueHne u npuMeHeHne xpoma.

@u3nueckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHu. OKCHIBbI,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xemne3a
U €ro CILIaBOB.

Pu3nYeCKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHNM.

[{uuk: momydyeHue, (U3MUYECKUE U XHUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIAa U TUIPOKCUA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

DKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOJE, M3YyYEHHE KOJUIEKIMH «MeTaluibl M CIUIaBbl», B3aWMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOH (BO3MOXHO MCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTUOHbl METAJJIOB, B3aMMOJCHCTBUE TUAPOKCHUIOB ANIOMUHHS W LHAHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHUE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIID.

XUMHUA U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBI OpraHu3alii XUMHYECKOTO IPOU3BOACTBA. [I[pOMBIIIIIIEHHbIE
CHOCOOBI MOMYYEHUsI BaXKHEUIIUX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKa,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOJIYYeHUs] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CPENbl U €ro IOCIEICTBUS.
Poinb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMHsi ® 340pOBbE uenoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUKM B pa3BUTUN MEIULIUHBI.



XUMUs THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Ponb xumun B
o0ecreueHnH MHUIEeBO 0e30MacCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MAaTepuaibl (LEMEHT,
OeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMEHHbBIE KOHCTPYKLIMOHHBIE MAaTe€pUalibl, KPACKU, CTEKIIO, KEpaMHUKa.
Marepuainel g 3JeKTpOoHUKU. HaHOTEXHONIOTMN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WIK O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEAKLUU, €CIU OAHO U3
BEILIECTB HMMEET MpUMeEcH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJIYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B pPACTBOPE, JOJM BBbIXOJA MNPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MeXNpeAMETHBIX CBA3€H NpU  HW3YyYEHUHM oOmed
HEOpraHW4eCcKOM XUMHUM B 11 Kiacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX MOHSITHH, TaK U TOHSITHH, MPUHATHIX B OTJEIHHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHoTE3a,
TEOpHsl, 3aKOH, aHaJIM3, CUHTE3, KJIacCU(PUKalus, NePUOIUIYHOCTh, HAOJIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEJIMPOBAHUE.

®dusnka: Marepus, MHKPOMHpP, MaKpOMHUpP, aTOM, D3JIEKTPOH, IIPOTOH,
HEUTPOH, MOH, U30TOMbI, PATMOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHUE BEIIECTBa, HJACAJIbHBIN Ta3,
bu3nuecKue BeIMYUHbI, €MHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

buomorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInM3M, MaKpO-
¥ MHUKPORJIEMEHTBI, OEJIKHU, KUPBI, YTIIEBOAbI, HYKJIEHMHOBBIE KHCIOTHI, (PepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOTIAaeMble, TOILIUBO,
pecypchl.

TexHOJorus: XUMHUYECKAs] MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs TPOMBIIUICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



nperaparoB, IMMPOU3BOACTBO KOHCTPYKIHOHHBIX MATCPHAIOB, OJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEAECIICHHIO; HATMYNE MOTUBALIUH K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIHUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 11U U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHUSD» OTPaAkKaIOT
c(hOpPMHPOBAHHOCTH OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
OOy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[I03HABATEILHOW M MPAKTUYECKON JEesATEILHOCTH
oOy4Jarommxcs B MPOIECCe peaan3alud 00pa3oBaTEIbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLMAIBbHBIX HOPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITTOJTHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HaMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHBIX BUJIOB YUEOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHHUS K TPOIECCY TBOpPYECTBA B 0OJIACTH TEOPUU U MPAKTUUECKOTO
MPUJIOKEHUSI XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yibTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOT'O TPY1a YYEHBIX U MPAKTUKOB;



WHTEpECAa M [03HABAaTEIbHBIX MOTHUBOB B IOJYYEHUH M IOCIEAYIOLIEM
aHanm3e MHQOPMAIMH O MEePEAOBbIX JTOCTIKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlMH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HAa MOPaIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

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

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEH 370poBOro U Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmroieHnss TpaBui O€30MacHOro OOpalieHusi C BEHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIbHOCTH;

NOHUMAaHUsl LEHHOCTHM NPAaBWI HHJIWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011aCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHMS TMOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIEA0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a/aay
ColLlMajJbHON HaNpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEepeca K MPaKTHYECKOMY M3YUYEHHIO MPOQECcCHil pa3IudyHOro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYNY, JIIOASIM TpyJAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TpaeKTOPHUH
oOpa3oBanusi, Oyaymied Mpodeccuu U peann3anuu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeOHOCTEH 001IeCTBa;

6) 3K0JI0TrN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJI€CO00PA3HOr0 OTHOLICHHsS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMUS )KU3HU HA 3€MIIE;

NOHMMaHUA TJI00aJBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIMSHUSA
HDKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHUS HEOOXOIWMOCTH WCIOJIb30BAHMS JOCTIKCHUM XUMHH IS
pELICHUSI BOMPOCOB PAMOHAIIBHOTO IMPHUPOIOIOIb30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCSIIIMX BpEIl  OKPYXKaIOLIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX ICUCTBUN U MPEAOTBpALIATh UX;

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

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKAlollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpobJieM COXpaHEHUs
IIPUPOJHOIO PABHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBUJIM3AUA: B €€ TYMaHHCTUYECKOW HAINpPaBJICHHOCTA M BAXXHOW pOJIA B
CO3JaHMM HOBOW 0a3bl MaTepuaJbHOM KYyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKJOTO YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TMOHUMAHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBaHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOLIMXCA JaHHBIX C 1EJbI0 TMOJy4YeHUs
JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON JEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHM C KM3HEHHBIMHU OTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM TpyAa B pazNu4HbIX chepax mpodeccrHoHaIbHOMI
NEATEIIBHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTAThl OCBOCHUS MPOrPAMMBI [0 XUMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHUPOBO33PEHUS]  OOy4aIOIIMUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOLIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeNU(PHKYy METOIO0B TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHBIC yueOHbIE NEUCTBUS (TTO3HABATEIbHBIE, KOMMYHHUKATUBHEIE,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;
CHOCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETryJITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOrHYecKue AeHCTBHS:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNaTh LeIU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHSTHS JII OOBSICHEHUs OTJEIbHBIX (PAKTOB U
SIBIICHUH;

BBIOMpATh OCHOBAHUS M KPUTECPUU JJIs1 KJIAacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATh 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHCHHE XHUMHUYECKON



peakiuuu — MpH PELICHWH Y4eOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3ajad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC TIPEICTABIICHUS JUIsl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEIIECTB U XUMHYECKHUX
pEaKIHnil;

dbopMynIupoBaTh eI U 33/1a4U UCCIICAOBAHUS, CIIOIB30BATh TOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUSA U TPOBEIACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
0000IIEHMS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOJCIAaHHOM padoTe;

npUOOpeTaTh OMNBIT YYEHUYECKOM HCCIEN0BATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/1ad, NPUMEHEHHUIO pa3IMYHbIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XHMMHUYECKOTO COJIEp)KaHus, CIPaBOYHBIE IOCOOuS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IMYHBIX BHJIOB U (opM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYHBOCT;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHbOpPMAIIUM, HEOOXOAUMOM IS BBINNOJHEHHUS YYEOHBIX 3ama4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMETHbIe (pu3nyueckue Hu
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyJibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



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

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIe 1elCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTD, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HX pemeHus ¢ y4€TOM TOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESTEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS IMPOrpaMMBbI IO XUMUHU Ha YIriyOJI&éHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOT'O 3HAHMS M MPUMEHEHHUIO 3HAHUW B PA3IUYHBIX Y4EOHBIX
CUTYalMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUuMuel. B
nporpaMme MO XHMHHM TIPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI M0 TOJaM
U3Y4YECHHUSI.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU yCTOWIUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKOU U



MUIIEBON 0€30MMacCHOCTH, B PA3BUTUU MEIUITMHBI, CO3JJaHUM HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHun PalOHAJIBEHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAaHUM, KOTOpAass  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH 3JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YTIIEPOAHBIN CKelleT, (yHKIIMOHAIbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M NPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpeBpalleHUs] DSHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIIUE B OCHOBE
MOHMMAHUSI IPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUMN; MPEICTaBICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJNHAMUYECKHX U KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdexThi, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBaX, COCTaBe, MOJIYYEHUH U 0O€30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMMUX  HAYYHBIX  MPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISBISATH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHABJIUBATh MX B3aUMOCBSI3b, MCIIOJb30BATh COOTBETCTBYIOUIME MOHATUS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

WCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISAITh YPaBHEHHS] XUMUYECKUX PEAKIM M PACKPbIBaTh UX CYIIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUMUA  IOCPEICTBOM  COCTABIICHUSA
AIIEKTPOHHOTO ©OajaHca »JTUX peakiuil, peakuuil HOHHOro oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAILIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIETU MOJIEKYJI OPraHUYECKUX BEUIECTB JIJIsl WILTFOCTPAlUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW: YCTAHABIHMBATH MPUHAICKHOCTh M3YYCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HA3BAHUS NI OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TJIUILEPHUH,
ATWICHIJIMKONb, (eHos, (QopManblerujl, aueTajblerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTSATh BUJ XHMHUYECKONW CBSI3UM B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. BytiiepoBa 1j1s1 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMHUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENICH pPa3IHMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IMKJIOAIKAHOB, aJKEHOB, aJIKaJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJIETUJIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ TE€HETUYECKYID  CBSI3b  MEXAY HUMH  YPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMil C WCHOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEPKIATh HA KOHKPETHBIX MpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (O- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOHOTO
Chipbsi (He(dThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB IMepepaboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICIUTETILHON JCSITEIbBHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMAaTHU3AIUI0, BBIABICHUE NMPUUYMHHO-CIEICTBEHHBIX CBSI3€H — ISl U3y4EeHUSs
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
MCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

cOPMHPOBAHHOCTh YMEHHUM: TPOBOJUTH PACUETHl MO XUMHUYECKHUM
dbopmynam U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MAacCCOBBIM JIOJSIM XUMHUYECKUX HJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JIEATEIbHOCTU YEJOBEKAa, CBSI3aHHOW C MepepadOoTKOn
BEILIECTB, UCMOJB30BaTh MOJYYECHHBIE 3HAHUS TSl IPUHSTUS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIy4YeHHE W U3yYEHHE CBOMCTB OpPraHUYECKHX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJICPKAIINX OPraHUYECKUX BELIECTB, PELICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PAacCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIOACHUEM TPABHII
Oe3omacHoro oOpamieHusi ¢ BEHIeCTBAMU U JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopmMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIATh B pazIudyHONd dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHPOBAHHOCTH YMEHMUIA:

COOJIIO/IaTh MPaBHJIa IKOJOTHUYECKHU 11€J1eCO00pPa3HOT0 TMOBEACHHS B OBITY U
TPYAOBOM JEITEIBHOCTH B LENISIX COXPAHEHUS CBOETO 370POBbSA, OKPYKAIOIIEH
MIPUPOTHOM Cpebl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi cMbICH TTokazaress [1/1K;

aHAIM3UPOBATh I1€J1IeCO00PA3HOCTh MPUMEHEHHUS! OPraHMYEeCKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYIO WH(MOpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXkKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKON, SHEPreTHUYCCKOW W TMHIINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAI[MOHAIBHOTIO MPUPOIOIOIb30BAHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUS W O0OIIEed KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIECHHUSI K CBOEMY 3J0POBBIO M IPUPOJIHOMN

cpene;
BJIAJCHUC  CHUCTEMOM  XHUMHUYCCKHX  3HAHHMHM, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKHM OJJIEMECHT, aToM, SJIpO aroMma,

M30TOIIbI, FJIEKTPOHHAsI 000JI0YKaA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, TUOpUAM3alMs aTOMHBIX OpOUTANIe, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBA3b (KOBAJIECHTHAsl, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAss JUCCOLMALMS, CTENEeHb JUCCOLUALUY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUYECKON pEaKlUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DJICKTPOIUTHUECKOW HUCCOIUAIMHU, TIEPUOIUYSCKHIMA
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHWs, JIekKalMe B OCHOBE MOHUMAaHUS
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJIICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUU BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJUHAMUYECKMX U KHHETHUUYECKUX 3aKOHOMEPHOCTIX  UX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkToJIOTHYECKHUE CBEJCHHSI O CBOMCTBAX, COCTaBe, IMOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHUN BAKHEUIIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX MPUHIUNAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATh XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUI;



c(OPMUPOBAHHOCTh YMEHHUSI HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS
coctaBieHuss GopMysl BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PpEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILECTB;

c()OpMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIIECHUS
XUMUYECKUX 3JIEMEHTOB B COEJAMHEHMSX, BUJ XMMHUYECKON CBSI3H (KOBAJIEHTHAS,
WOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOM  PpEETKH
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHUYECKOW CBSI3M W THUMNA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ YMEHWH:  KJIAcCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 Pa3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(P(PEKTy peakluu, U3MEHEHUIO
CTENEHEHl OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

Cc(OpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOANYECKOTO 3aKoHa /.
. MenneneeBa 1 1EMOHCTPUPOBATh €70 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapakTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOrO IMEPUOIOB
[Tepuomnueckonn  cucrembr .M.  MengeneeBa, uCHONB3ys  TOHSATHS
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKHUE NOIYPOBHM», «S-, p-, d-aTOMHBIE
opOuTanu», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpymnmnaMm Ilepuonnueckou cucremsr J[. U
MeHneneeBa, BaJI€HTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYECK;

c(OPMHPOBAHHOCTh ~YMEHHMI:  XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BEHIECTB  PA3JIMYHBIX  KJIACCOB,  IOJITBEPKIATH
CYILIECTBOBAHUE TEHETUYECKOU CBSA3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUA MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOIO OajiaHca
TUX peakUui; peakuuid HMOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakuMi  THUAPOIW3a;  PEeaKkuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);



cOPMHUPOBAHHOCTh YMEHUSA OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jercTBuil (mpunIiuin Jle [llarense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TMOJIYYEHUS CEPHOM KHUCIOThI, aMMHAaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; 1EJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMON 3HAHUU O METOJax HAyYHOIO
MO3HAHUS SIBJICHUW TMPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPHU SKCIIEPUMEHTAIBHOM HCCIIEI0BAaHUN BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX E€CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00Jiee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacCTBOPE» U «MOJISIpPHAs KOHIICHTPAIUS»;
Macchl BelIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro s dexra
peaKIy; 3HAYEHUS] BOJOPOJHOrO IOKa3aTesisli pacTBOPOB KHUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU;, Macchl (00b€Ma, KOJIWYECTBA BEIIECTBA)
MPOAYKTa PEaKIUM, €CIU OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKIUH;,; OOBEMHBIX OTHOIICHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIPHO IIJIAHUPOBATh U TPOBOJUTH
XUMUYECKUNA  JKCIEpUMEHT  (MIpOBEJACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKACHUE KaUeCTBEHHOT'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONpPEIEICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOIIBI) HWHJWKATOPOB, H3YyUYCHHUE BIUSHHUSI
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUUECKOW  peakIuu, peIICHHE
AKCIEPUMEHTANIbHBIX 3a7ad 1o TemaM «Mertaey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueMm, (HOpMyIupOBaTh IIelb HCCIENOBAaHUS, TMPEIACTABIAThH B
pasnu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OIEHUBATH MX
JIOCTOBEPHOCT;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABUIIA MTOTH30BAHUS XUMUYECKON
mocyJol u j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I1EJIECO00pa3HOr0 TOBEACHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, NOHMMAas cMbIci nokazarens [IJIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HayyHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIUIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
byrneposa
Hroro no pazneny 8
Pa3nes 2. Yriesogopoasbl
21 IIpenenpHbIE YIIIEBOAOPOIBI — AJIKaHBI, 5
LUKJIOAJIKAHBI
5 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 14 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApomaTrdecKkue yrieBo0pOIbl (apeHbl) 8
24 [IpupoaHbIE HICTOYHHUKH YTIIEBOAOPOJOB U UX 4
nepepadoTka
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOIOB 4 1
Hroro no pazneny 35
Pasznen 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. denon 11 1
39 KapOonusbHble COeTUHEHUS: allbIETUIbI U )1 |

keToHbl. KapOoHoBbIe KuciaoThl. ClI0KHBIC




a¢upsl. XKupbl
33 VYrieBojibt

9

Hroro no pazgeny 41
Pasnen 4. A3oTcoaepikaiye opranudeckue coeMHeHUus

4.1 ‘ AMUHBL. AMUHOKHCIOTEIL. beikn 12
Hroro no pazneny 12
Pa3zaea S. BeicokoMoieKyIsIpHbIE COeINHEHUS

5.1 ‘ BricokoMouneKysipHble COSMHEHMS 6
Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. Ilepuoguueckuii 3aKoH
1.1 u [lepuonnyeckast cuicteMa XUMHUYECKHX 9
anemenToB /1. I. Meneneena
12 Ctpoenue BemniecTBa. MHOroooOpasue 11 |
) BEIIECTB
1.3 XUMUYECKUE peakluu 19 1 3
Hroro no pazneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hewmeramibl 31 1 3
2.2 MerTansl 23 1 2
Hroro no paszneny 54
Pa3nen 3. XumMus u Ku3Hb
31 MeTobl TO3HAHUST B XUMUAHU. XUMUS U 9
’ KHU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

wn Tema ypoka

IIpenmeTt u 3HaYeHUE OPraHUYECKON
XHUMUH, TIPEJICTABIICHHE O MHOTO00pa3uu
OPraHMYEeCKUX COCTUHEHUMN

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

DJIEKTPOHHOE CTPOCHHE aTOMa Yriepoa
(ocHOBHOE M BO30YXKIEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepo/ia

XUMUYECcKas CBSA3b B OPraHUYECKHUX
coeTMHEeHUsIX. MexaHn3Mbl 00pa3oBaHUs
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHHs OpraHMYECKUX
coenquHenuit A. M. byrneposa

Buael uzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ (HeKTh B MOJIEKYJIaX OPraHUYeCKUX
COCIMHEHU I

[IpencraBnenue o kKIaccUPUKANA U

cucremarnyeckas HomeHkinatypa (IUPAC)
OpPraHMYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUHI




10

Cucremarusanys U 0000IeHNE 3HAHUHN 110
TEME

AJIKaHBI: TOMOJIOTHUECKHH psijI, 001Iast
dbopmysa, HOMEHKJIaTypa U U30Mepus,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYIT

duznueckre 1 XUMUYECKHE CBOMCTBA
AJIKaHOB

11

12

13

HaxoxaeHnne ajkaHoB B Ipupoie.
CriocoObI mosTydeHus 1 IPUMEHEHNE
AJIKaHOB

[{uknoankansl: obmmas Gopmyna,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHUS 1 XUMUYECKHIX CBOWCTB, CITOCOOBI
MOJTyYEHUS ¥ IIPUMEHEHHE

Pemenne pacuéTHbIX 3a1a4 Ha
orpezeNieHue MOJIEKYIIPHON (HOPMYIIbI
OpPTaHMYECKOTO BEIIECTBA IO MACCOBBIM
JIOJIAM aTOMOB DJIEMEHTOB, BXOIAIINX B €0
coctaB. CucteMaTu3anus U 0000IIeHNE
3HAaHWH 110 TEME

14

AJTKEHBI: TOMOJIOTHYECKHH psifl, 001as
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CTpyKTypHas ¥ [UC-TPaHC-U30MEPHUS
AJIKEHOB

15

dusuyeckue 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBriio MapkoBHHKOBA




CrniocoOblI MoTy4eHus U IpUMEHEHUe

16 1
AJIKEHOB
[TpakTrueckas padora Ne 1 mo teme

17 "[TonydyeHue 3TUICHA U U3YYEHUE €T 1
CBOMCTB"
Pemenne pacy€THbIX 3a1a4 HA

18 OTIpeIeIeHNuE MOJIEKYIIIPHON (POPMYJIBI 1
OpPraHUYECKOI0 BEILEeCTBA
AJKagueHbl: CONpPsKEHHDIE,

19 M30JIMPOBAHHbBIC, KYMYJIMPOBAHHBIE. 1
Oco0eHHOCTH ANEKTPOHHOT'O CTPOEHUS

20 XUMHUECKUE CBOICTBA CONPSHKEHHBIX |
JTUEHOB

)1 CriocoObI nostyueHus 1 IpUMEHEHNe |
aJIKaJINCHOB
AJKUHBI: TOMOJIOTHYECKUH psijl, oO1ias

2 dbopMyia, HOMEHKJIATypa, 3JIEKTPOHHOE U |
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL,
¢du3nyeckre CBOUCTBA

23 XHUMHUYECKUE CBOMCTBA aJIKMHOB 1

24 KauecTBeHHbIE peakuy Ha TPOHHYIO CBS3b 1

)5 CrniocoOblI MosTy4eHus U IpuMeHEeHue !
AJIIKUHOB

26 Pemenue 3amau: pacy€Tsl O ypaBHEHUIO |
XUMHUYECKON PEAKINU

7 CucreMmarusanys 1 0000IeHNE 3HAHUHN 110 !
TeEME

28 ApeHBI: TOMOJIOTHYECKUHN Psifl, 00IIas 1




dbopmyna, HOMEHKJIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
OcH30J1a ¥ TOTyoJIa, NX (PU3HUECKUE
CBOMCTBaA

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH

29
3aMelleHHs
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

30 MIPUCOEIUHEHHUS], OKHCIIEHUE TOMOJIOTOB
Oenzona

31 Oco0eHHOCTH XMMHUYECKUX CBOWUCTB
CTHpOJIA
Pemenue pacy€rHbix 3a1a4 Ha

32 olpezesieHue MOJIEKYIIpHOU (hOpMyIIbI
OpraHMYECKOT0 BEIIECTBA

33 CriocoObI nostyueHus 1 IpUMEHEHNe
apeHoB

34 ['eneTnueckas CBA3b MEXKIY Pa3IMYHBIMU
KJIacCaMM YIJIEBOI0POIOB
Pacuérel no ypaBHEHUSIM XUMUYECKUX

35 peakumii. Cuctematusamnus 1 00001IeHne
3HAHUU 1O TeMe

36 [Tpupoanstii ras. IlonytHslie HeTAHBIE
rasbl

37 KameHHbIi yroas ¥ IpOgyKThI €70
nepepadoTKu
Hedtp 1 ciocoOs! e€ mepepaboTKy.

38 [IpumeHeHue MpoayKTOB MepepadboTKH

HeTH




39

40

I'eneTnueckas cBI3b MCXKAY pa3IndYHbIMU
KJlacCaMH yIrji€BOJOpPOJ0B
FaJ’IOFeHOHpOI/ISBOI{HBIC YrJI€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUEC, pCAKIITUN
3aMCIICHHUA IraJIOTCHa

41

JleWicTBue 11e10uei Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiictere
JUTAJIOT€HAIIKAHOB C MarHUEM U LIUHKOM

42

43

44

45

CucreMmaru3zanus 1 00001IeHe 3HAHUH 110
paszneny "YrieBonopoasr"

KoHTpoinbHas pabota 1o Teme
"VYraeBogopobr"

[IpenensHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHUECKUH psif, oOmiast popmya,
CTpOEHHE MOJIEKYJ, U30MEPHS,
HOMEHKJIaTypa, Kiaccudukanus,
buznyeckue cBoiicTa

XHUMHUYECKUE CBOMCTBA MTPEACIIBHBIX
OJIHOATOMHBIX CIIUPTOB

46

47

48

CrniocoOblI MosTy4eHus U IpuMeHEeHue
OJIHOATOMHBIX CIIHPTOB

[IpocTeie 3¢upsl: HOMEHKIIATYypa U
U30MEpPHUsI, 0COOCHHOCTH (PU3NIECKUX U
XAMHUYECKUX CBOUCTB

MHOroaroMHbl€ CHUPTHI: ITUICHTIUKOIb U
TIIALEPHUH, UX PU3UIECKHIE U XUMHUECKUE
CBOMCTBA

49

CrniocoOblI MoTy4eHus U IpUMeHEeHue




MHOI'0OQaTOMHBIX CIIUPTOB

@DeHoII: CTPOCHUE MOJIEKYJIIBI, (PU3NYECKHE

50 .
cBoiicTBa. TOKCMYHOCTH peHOIa

51 XuMu4eckue cBorcTBa (heHoa

57 CniocoOblI MoTy4eHus U IpUMEHEHUe
denomna
[IpakTuueckast padora Ne 2. Pemenue

53 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"CrnupTtsl U heHonbr"

54 CucremaTtu3zaius U 0000IICHHE 3HAHUN 110
TeMe
Anbaeruibl ¥ KeTOHBI: SJIEKTPOHHOE

55 CTpOoeHHE KapOOHUILHOU TPYIIIIbL;
TOMOJIOTHUYECKHE Psi/ibl, 001as popmyia,
U30MEpHsI © HOMEHKJIATypa

56 Anbaeruipl U KeTOHBI: GU3NYECKUE
CBOICTBa; peaKkluy MPUCOETUHEHUS

57 Peakmun okvciIeHHS U KaYECTBCHHBIE
PEeaKInU aJTbJICTHIOB M KETOHOB

53 CriocoObI MOTy4eHUs albICTHI0B U
KETOHOB
OIHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIC

59 KHCJIOTBI, 0COOCHHOCTH CTPOEHUS UX
MOJIEKYIT

60 W3omepust © HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUecKue CBOCTBa

61 XUMHUYECKUE CBOMCTBA MPEAETbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT




62

63

64

OcoOEHHOCTH CBOMCTB MypPaBbHHOM
KHCI0TE. MHOTOOOpa3ue KapOOHOBBIX
KHUCJIOT

OCco0EHHOCTH CBOWMCTB: HEMPEICIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucioT. [IpencraBureny BICIINX
KapOOHOBBIX KUCIIOT

ITonstue o IMPOU3BOJHBIX Kap6OHOBBIX
KHCJIOT

65

CriocoObI mosTydeHus 1 IPUMEHEHNE
KapOOHOBBIX KUCIIOT

66

67

68

CrnoxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII,
obmas popmyia, usomepus u
HOMEHKJIaTypa

Ou3nyecKkue U XUMHUIECKHE CBONCTBA
3¢upoB

Pemenune pacu€THpIX 331a4: IO YpaBHEHUIO
XUMHUYECKON peaKIliu, Ha OTpe/ieJICHIe
MOJIEKYJISIPHOU (POPMYITBI OPTaHHYECKOTO
BEIIIECTBA

69

[TpaxTuueckast padborta Ne 3. Pemienue
JKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe
"KapOoHoBsle KucioTsl. CiioxxHbIe 3QUpHI"

70

Kupsl: ctpoenue, pusnueckue u
XUMHUYECKHE CBOUCTBA (THUAPOITU3)

71

OcoOeHHOCTH CBOWCTB JKUPOB,
COZIEPIKAIUX OCTaTKU HEMPeAeIbHBIX




JKUPHBIX KUCIIOT. JKupsbl B mpupoe

MBpbi1a Kak COJIA BBICIIUX KapOOHOBBIX
KHCJIOT, UX MooIee AeicTue. IlonsTue o

72 CUHTETUYECKHUX MOIOLIUX CPEACTBAX
(CMO)
I'enernueckas cBs3b yIriIeBOJOPOAOB U

73 KHCIJIOPOJICOACPKAIINX OPTaHUYECKUX
BEILECTB

74 Pacuérbl o ypaBHEHUSAM XUMHUYECKUX
peaxkuuit

75 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO
TeMe
OO0m1as XxapakTepucTUKa YIJIeBOJIOB U

76 KJaccu(uKalus yriaieBoJoB (MOHO-, TU- U
HoJIcaxapubl)

77 Momnocaxapusl: (pu3nuecKrue CBOMCTBa U
HaXO0XJIEHHE B IPUPOJIE

73 ITpuMeHeHne TII0KO03BI, €€ 3HaUEHUE B
KU3HEJEATEIIBHOCTH OpraHu3Ma
Jucaxapunpl: caxaposa, MaJIbT03a U

79 nakro3a. HaxoxneHnue B npupoje u
IIPUMEHEHHE AUCAXapUI0B
[Tonucaxapupl: CTpOEHUE MAKPOMOJIEKYIL,

80 bu3HYecKre U XUMUYECKUE CBOMCTBA,
IIPUMEHEHNE

81 [TonsiTe 006 NCKYCCTBEHHBIX BOJIOKHAX

22 Pewienne pacdyeTHbIX 3a1a4 Ha

OMpCACIICHUC JOJIM BbIXOAA MMPOAYKTA




83

PCaKIUU OT TCOPETHUCCKH BO3ZMOKHOTO
Cucremarusanus U 0000IEHUE 3HAHUN 1O
pasneiny

84

85

86

KontponbHas pabora o Teme
"Kucnopoacoaepxariue opraHu4eckue
coeuHeHus"

AMUHBL: KIacCUPUKAIHS, CTPOCHUE
MOJIeKyJI, o0miast hopmyia, u3omepus,
HOMEHKJIaTypa 1 (PU3HYeCcKHe CBOWCTBA

XHUMHUYECKHE CBOMCTBA aJ'II/I(baTI/I‘IeCKI/IX
AdMHHOB

87

AHUIMH: CTPOCHHE aHWINHA, 0OCOOEHHOCTH
XUMHYECKHUX CBOMCTB aHWJIMHA

88

&9

90

CriocoObl nostyueHus 1 IpUMEHEHNe
annpaTHYECKUX aMUHOB

AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
uzomepus, (hu3nuecKrue CBOMCTBA.
OtnenbHbIE PEACTABUTENH Ol
AMUHOKHCIIOT

XHUMHUYECKHE CBOMCTBA AMHWHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUCHUE aMUHOKHUCIIOT.
Cunres u TUAPOJIN3 MEIITUA0B

91

benku kak npupoHbie TOTUMEPHI;
CTPYKTYpHhI O€JIKOB

92

93

XUMHUYECKHE CBOUCTBA OEIIKOB

A3oTCcoepIKaIie reTepoIruKINIeCKUe
COCINUHCHU L. HYKJIGI/IHOBLIC KHUCJIIOTHI:
COCTaB, CTPOCHHE U OUOJIOTHYECKAs POJIh




94

95

96

97

[TpakTuueckas padora Ne 4. Pemnenue
AKCIIEPUMEHTAJIBHBIX 3aa4 110 TeEME
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

[TpakTuueckas padora Ne 5. Pemenue
9KCIIEPUMEHTAJIFHBIX 3aa4 10 TeMe
"Pacnio3HaBaHuE OPraHUYECKUX
coeqnueHuin”

KoHTpoinbHas pabota 1o Teme
"A30TcoAepIKalle OpraHuuYeCKUe
coenuueHus"

OCHOBHBIC ITOHITUS XHMUH
BBICOKOMOIJICKYJIIPHBIX COG,Z[I/IHCHI/Iﬁ u
METOJbI UX CUHTC3a —IIOJIMMCPU3al U U
MNOJIMKOHACHCAIIUA

98

[Tnactmaccel. YTunuzamus u nepepadoTka
IIacTUKa

99

100

101

DnacToMepbl: HaTypaJlbHbBIN
CUHTCTUUYCCKHUEC KaydyKH. Pe3nna

BomokHna: HaTypaJIbHbIC, HCKYCCTBCHHELIC,
CHHTCTHUYCCKHUC. HOJ'II/IMCpBI CII€IUaJIbHOI'O
Ha3HAa4YCHUA

[TpakTrueckast paborta Ne 6. Pemenue

HKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
"Pacmio3HaBaHue mjIacTMacc U BOJIOKOH"

102

O00011eHNEe U CUCTEMATU3ALIS
M3YYEHHOTO MaTepuaa o TeMe
"BricOKOMONIEKYISApHBIE COETUHEHUS"




OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Atom. CocTaB aTOMHBIX s7€p. XUMUUECKUM
aneMeHT. M30Tomnsl

CTpOCHI/Ie QJICKTPOHHBIX 000JI0UEK aToOMOB,
KBaHTOBBIC YHCJIa

Knaccudukanus XMMHUECKHUX 3JIEMEHTOB (S-,
p-, d-, f-amemMeHThI)

Pacnpenenenue 3J1eKTpOHOB 110 ATOMHBIM
opOuTansm

OJEeKTPOHHbIE KOH(PUTypallMi aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM
COCTOAHUH

SHCKTpOHHHe KOH(I)I/Il"ypaI_II/II/I HOHOB.
SHCKTPOOTPI/II_IaTCHBHOCTI)

[Tepuonnueckuii 3akoH u [lepronnueckas
crucTemMa XMMu4deckux anemeHToB /1. U.
Menzeneesa, cBs3b C COBPEMEHHOM TEOPUEM
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHNYCECKHUX DJICMCHTOB U 06pa3yeMI)IX MU
IMPOCTBIX U CIOKHBIX BCUICCTB 110 I'pyIimnam U
nepuoaam

CucreMmarusanys 1 0000IeHNE 3HAHUHN 110




10

TEMEC

Bunsl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b. MexMoNIeKysipHbIe
B3aUMOJICUCTBUA

11

BaneHTHOCTB U BaJIeHTHBIE BOZMOXXHOCTH
aToMOB. CBS3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX T€OMETPHUUECKUM CTPOECHUEM

12

13

14

IIpencraBienus 0 KOMIIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa

BemectBa MOJIEKYIApHOTO U
HEMOJIEKYJIAPHOIO CTpOeHHUs. THIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIICCTB

ITonsTue o AUCIICPCHBIX CUCTCMAX.
HpeI[CTaBJ'IeHI/Ie 0 KOJUIOUHBIX paCTBOpax

15

WctunHbIE pacTBOPHI: HACBIIIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

17

18

CrniocoObI BbIpayKeHUS! KOHIIEHTPALIU
pacTBOpoB

Pemenue 3amau ¢ ucnosb30BaHUEM MTOHATHH
""MaccoBast 10Ji1 paCTBOPEHHOIO BellecTsa',
"MoJsipHast KOHUeHTpanus'"
Knaccudukanus 1 HOMEHKIATypa
HEOpPraHUUYECKUX BEIIECTB

19

Cucremarusanys 1 0000IeHNEe 3HAHUHN 110
TEME




20

Kontposnbhast pabora o temam "CtpoeHue
aroMma. [lepuoanueckuii 3aKOH 1
[lepuonnyeckas cucreMa XUMHYECKUX
anemenToB Jl. 1. Menneneea", "Ctpoenue
BelecTsa. MHoroo6pasue BemniecTn"

21

Knaccudukanust XaMUYeCKUX peakiivii B
HEOPraHWYECKON U OPraHu4eCKOM XUMHH.
3aKOH COXpPaHEHMsI MACChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILCHUS] SHEPTUU NIPU
XUMHUYECKHUX PEAKLMIX

22

23

TemoBbie 3 (HEKThl XUMUYECKUX PEaKLIUH.
TepMoxumMuyeckue ypaBHEHUS

Brruucnenus mo YpaBHCHHUAM XUMUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHUAM

24

CKOpoCTh XUMHUYECKOM peakiuu, e&
3aBUCHUMOCTD OT Pa3JINYHBIX (DAKTOPOB.
Karanus u karanu3atopsl

25

26

['oMoreHHbIe U reTeporeHHbIe peakuu
[Tpaktuyeckas padora Ne 1 o teme

"BausiHue pa3nuuHbIX GaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU peakuuu"

27

OO6paTtuMble U HEOOpATHMBbIE pEaKLUU.
XUMHUYECKOE pABHOBECHE

28

[TpakTrueckast padota Ne 2 o teme
"BnusiHue pa3nuyHbIX GaKTOpOB HA
MTOJIOKEHNE XMMUYECKOTO paBHOBECHS "

29

DnekTponuTrueckas auccounanusi. CuiabHble
U cia0bie NeKTponuThl. CTerneHb




IUCCOLIMAIAN

HNonnoe npoussenenue Boabl. Cpena BOJHBIX

30 pactBopoB. Bomopoausiii mokazarens (pH)
pacTtBopa

31 I'mpponus coseid. Peaknuu, nporekaromuye B
pacTBopax 3JEKTPOIUTOB
[TpakTiueckast pabota Ne 3 o teme

32 "XuMu4ecKke peakliuy B pacTBOpax
AJIEKTPOIUTOB"
OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC

33 peakuu. Baxuenime OKUCIUTEIN U
BOCCTaHOBUTEIH

34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DJNEeKTPOIN3 PACTBOPOB U PACIIABOB
BEIIECTB

36 Pemenue 3anay pa3nu4HbIX TUIIOB

37 Pemenne 3a1a4 pa3au4HbIX TUIIOB

38 Cucremaru3zaius 1 00001IeHHE 3HAHUH 110
TeMe "XuMuueckue peakiuu'

39 KonTponbhas pabota no teme "Xumuueckue
peakuun"
ITonoxenune Hemeramios B [leprnognueckoit

40 cucTeMe XxumMuueckux snemenTos /1. 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX
atomoB. du3nyeckrue CBONCTBA HEMETAIIIIOB

41 AmnoTponusi HeMeTauioB (Ha pumMepe

KHCIJIOPOJIa, cepbl, hocdopa u yrieposa)




Bopopon: nonyuenue, pusudeckue u

42 XAMHUYECKHE CBOMCTBA. | Mapuibl
["anoreHsl: HaXOXAEHNUE B IPUPOJIE, CIIOCOOBI

43 MoTy4deHUs1, GU3NIECKHUE U XUMHUYECKUE
CBOMCTBA
l'anorenoBonopoasl. Baxuerimue

44 KHCIJIOPOJICOICPKAIINE COSTUHEHUS
raJIoreHOB
JlaGopaTopHbIe U TPOMBITIIIEHHBIE CITOCOOBI

45 noJjiyueHus rajgoreHoB. [Ipumenenue
rajoreHOB U UX COCIMHEHUI
[TpakTuueckast pabota Ne 4. Pemenue

46 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
"T"anorensr"
Kucnopon: naboparopHsie u

47 MPOMBINIJICHHBIE CIIOCOOBI MOTYYESHHUSI,
du3nyeckue U XuMuueckre cBoictra. O30H.
[IpumeneHne KucIopoaa U 030Ha

48 Oxcupl 1 NEPOKCUIBI

49 Pemenne 3a1a4d pa3nu4HbIX TUIIOB
Cepa: HaXOXXJEeHHE B TIPUPOJIE, CTIOCOOBI

50 MONy4eHusl, PU3NYECKUE U XUMUUECKHE
CBOMCTBA

51 CepoBoaopon, cyab(puast

57 Kucnopoacoaepxaiiue COeJUHEHNS CEPBI.
Oco0eHHOCTH CBOMCTB CEPHON KHCIIOTHI

53 [IpakTuueckas padora Ne 5. Pemenue

IKCIEPUMEHTAIbHBIX 3a/1a4 1o Teme "Cepa u




eé coequueHus"

A30T: HaXOXJICHHE B IIPUPOJIE, COCOOBI

54 MoJTydeHus1, GU3NIECKUE U XUMHUYECKUE
CBOMCTBAa. AMMMAK, HUTPHU/IbI

55 Kucnopozacoaepskamue coeiMHEHUS a30Ta.
Oco0OeHHOCTH CBOICTB a30THOM KUCIIOTBI

56 [TpumeHeHue a30Ta U €ro COeTUHEHU.
A3oTHBIE YyIOOpEeHHS
®Dochop: HaXOXKIEHHUE B IPUPOAE, CIOCOOBI

57 MOJTyueHusl, PU3NYECKUE U XUMUYECKHE
cBoricTBa. Dochuasr u pochun

58 Oxkcunsl pocdopa, pochopconepxarme
kucaoThl. Comu pocOopHON KUCTOTHI

59 [Tpumenenue pochopa 1 €ro coeAUHEHHH.
®dochopHbie ynoopeHus
[Tpaktuyeckas padora Ne 6. Perenue

60 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe "A30T U
docdop u ux coeguHeHus"
VYraepon: HaXOXJIeHNE B TIPUPOJIE,

61 QIOTPONHbBIE MOAU(DUKALIUY; PU3HUECKUE U
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE

& Oxkcua yrinepona(Il), okcun yrinepoga(IV),
yroJibHasi KHCIIOTa U €€ COoJn

63 Pemenue 3an1ay pa3nu4HbIX TUIIOB
Kpemunii: HaxoxaeHHE B IPUPOJIE, CIIOCOOBI

64 noTydeHus1, GU3NIECKUE U XUMHUIECKUE
CBOMCTBA

65 Oxkcua kpemausi(IV), kpemHHEBasK KHCIIOTA,




CHJIMKATbI

[IpuMeHeHne KpeMHUS U €r0 COCIUHEHU.

06 CrexJ10, €ro nojy4eHue, BU/Ibl CTEKIIa

67 Pewenue 3a1a4 pa3nu4HbIX TUIIOB

68 Cucremarusanys U 0000IeHNE 3HAHUHN 110
teme "Hemerasr"

69 KonTpoapHas padora o teme "Hemeramisr"

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHI,
KOPPEKLHs OMUO0K
[Tonoxxenne meramnos B lleprnoanueckon

71 cHUCTEME XUMHUUYECKUX JIEMEHTOB.
OCOoOEeHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI0YEK aTOMOB METAJJIOB

7 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[TprMeHeHHEe MeTaIoB B OBITY U TEXHUKE

73 Cnnasel MetaiioB. Kopposust meranioB

74 Pemenue 3anay pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKUH Pl HallpsHKEHUH

75 MeTaiioB. O61mue crnocoobl NOTyYeHUS
METaJIJIOB
OOmas xapakTepucTika Metaios [A-
rpymisl [leproanyeckoi cucteMbl

76 XUMHYECKHX AieMeHTOB. Hatpuii n xanuii:
noJjiyueHue, pU3ndeckue U XuMHUIecKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COEOUHEHUN

77 OO6mas xapaktepuctuka metaiuioB ITA-

rpynmnsl [leppoandeckoi cuctembl




78

XMMHYECKHX 3JIEMSHTOB. Marauii u

KaJbIUi: OTy4YeHue, (PU3nIecKue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN

KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHeHUs

79

ANIOMHMHUI: TIOTy4eHue, (GU3nYecKre u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

80

81

82

AmdoTepHbIe CBOICTBA OKCHA U
TUAPOKCHUIA ATFOMUHMS,
TUAPOKCOKOMIUIEKCHI aJJIOMUHMS, UX
IIPUMEHEHNE

Pemenue 3amau Ppa3JINYHbIX TUIIOB

[IpakTuueckas pabora Ne 7. Pemenue
SKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
"MeTasisl IJIaBHBIX MOArpyHI”

83

OO0m1as XxapakKTepUCTUKA METAIIOB
no0ouHbIxX noarpynn (b-rpymnm)
[leproauueckoii CUCTEMbI XUMUYECKUX
JJIEMEHTOB

84

85

86

Du3nyecKue 1 XMMHUYECKHE CBOMCTBA Xpoma
Y €r0 COCIMHEHU, UX TPUMEHEHUE

Baxwuelimme coeMHEHNs] MapraHia.
[lepmanranar kanus, €ro OKUCIUTEIbHbIE
CBOMCTBA

Pur3nyecKue 1 XMMUYECKUE CBOMCTBA Keje3a
u ero coenuHenui. [lonyyenue n
IIPUMEHEHHUE CILIABOB XKEIE3a

87

dusnyeckue U XUMUYECKUE CBOMCTBA MEIU U




e€ COeTMHECHM, NX TPUMEHCHHE

duznueckre 1 XUMUYECKHE CBOMCTBA [TUHKA

88 Y €ro COCIMHEHUM, UX MPUMEHEHHUE.
' IpOKCOKOMITIEKCHI IUHKA
[IpakTuueckas padora Ne 8. Pemenue

89 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeME
"Mertaisl TOOOYHBIX ToArpymm"”

90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

01 O06o0011eHre U cUCTeMaTU3allks U3Y4eHHOTO
Marepuaiia o treme "Metauib"

92 KonTpomnpHas padbora o Teme "Metamibr"

03 AHanu3 pe3ynbTaToB KOHTPOJIBHOMN paboTHI,
KOPPEKIHs OMUO0K
Ponb xumun B obecrieueHuN yCTOHYMBOTO

94 pa3BuTHs yenoBeuecTBa. [loHsTHE 0
Hay4HbBIX METOJIaX MCCIIEIOBAaHHUS BEIIECTB
Hay4Hble IPUHITUIIBI OpTaHU3AIHH

95 XUMHYECKOT0 IPOU3BO/ICTBA.
[TpoMblinIeHHbIE CTIOCOOBI MOTYYEHHUS
BaXHEHIIINX BEIIECTB

96 XUMHYECKOE 3arpsi3HeHUE OKpY Karolen
CpEeJbl U €ro MOCeICTBUS

97 XuMHS ¥ 30pPOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeICTBA

03 Xumus nuim. Poiab XuMun B o0ecrieueHnu
[THIIEBON OE30IIaCHOCTH

99 Kocmernueckue u napdromepHbie cpecTBa.

BbriToBas xumus




XuMus B CTPOUTENBCTBE. BaxHeiine

100 CTPOUTEJIbHBIE U KOHCTPYKLIMOHHbIE 1
MaTepUabl
101 XUMHS B CEJIbCKOM XO3SMCTBE. 1
Oprannydeckue 1 MUHEPAIbHBIC yI00pESHUS
102 CucrtemaTu3anus ¥ 0000IICHUE 3HAHHUH 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; nox penakuueii Jlynuna B.B., O0miecTBO ¢ orpaHM4eHHOM
OTBETCTBEHHOCTBIO «/[PODAY; AkunonepHoe oo1ecTBo «3narenscTBo
«IIpocBemenue»

» Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIlyaun B.B.;
non peaakuueit Jlynuna B.B., O011ecTBO ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO

«JIPODAY»; AknnonepHoe obmectBo «M3narenscTtBo «IIpocBemienne»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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