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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamMMa mo XMMUU Ha YPOBHE CpPEIHETO O0IIEero oOpa3zoBaHUs
pa3zpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit denepainuny», TpeOOBaHUI K pe3yibTaTaM OCBOCHUS
benepanbHOH o0pa3oBaTeIbHOM IpOrpaMMbl CpPEIHETO o01iero
obpazoBanusi(DOIl COO), npencraBineHHbx B PepepalibHOM TOCYJapCTBEHHOM
obpazoBarenbHoM cTaHgapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XuMus» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoii
Qenepanuy, pealM3yOIIMX OCHOBHBbIE OOpa3oBaTelbHbIE MPOTPaMMBbI, U
OCHOBHBIX TOJOXKEHUN «CTparernu pa3BUTHS BocnuTaHus B Poccuiickoi
Odenepanuu Ha nepuon a0 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvMHUS Ha YpOBHE YIUNIYOJIEHHOTO M3yUYEHHUs 3aHMMAaeT Ba)XXHOE MECTO B
CUCTEME ECTECTBEHHO-Hay4yHOro oOpa3oBaHusi ydammuxcs 10-11 kmaccos.
N3yuenne mnpenmera, peaquzyemMoe B yCIOBUAX AUG(EpeHITMPOBAHHOTO,
npouibHOrO 00y4YeHusi, MpPU3BAHO oOOecrneunuTh 00I1e00pa3oBaTeNIbHYI0 U
OOIIEKYJIHTYPHYIO TMOJTOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOJAUMYIO JJIs
aJlanTaluyi UX K OBICTPO MEHSIIOIIUMCS YCIIOBUSIM KU3HU B COLIUYME, a TaKkKe JJIs
IPOJIOJIKEHUST O0yYEeHHs B OpraHu3alusIX MpoQecCUOHAbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCS] OJTHON M3 MIPUOPUTETHBIX TUCIUTLINH.

B mporpamme mno XuMHM Ha3Hau€HHUE TMpeaMeTa «XUMHUS» TMOJIy4daeT
noApOOHYI0  HHTEPIPETAMI0 B  COOTBETCTBUM C  OCHOBOMOJIATalOIIUMU
nosnoxkerusimu ®I'OC COO o B3auMOOOYCIIOBIGHHOCTH IIeJied, CoAep KaHus,
pe3yJbTaTtoB OOy4YeHUs] M TPeOOBaHUU K YpPOBHIO TMOJTOTOBKH BBIITYCKHHKOB.
CBUIETENHLCTBOM TOMY SIBJSIFOTCSL CJIEAYIOIIME BBIMOJIHSAEMbBIE MPOTPAMMOM IO
XUMUHU QYyHKLHUU:

e HMH(QOPMALMOHHO-METOAUYECKAs, peanu3alus KOTopoil obecreunBaer
MOJIyYCHUE TIPEACTABJICHHUS O TIIENSIX, COACPKAHWUU, OOIIeH CTpaTeruu
oOyd4eHMs, BOCTUTAHUS U PAa3BUTHUS 00YUAIONIUXCS CPEACTBAMU MPEAMETA,
M3y4aeMOTr0 B paMKaX KOHKPETHOTO TPOdUIIS;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpUBaeT
OMpENICIICHUE: TPUHIUIOB CTPYKTYPUPOBAHHUS U IMOCJIEAOBATEILHOCTH
M3y4YeHUs y4eOHOro MaTepHuaia, KOJMYECTBEHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTHUK; TOAXO00B K (hOPMHPOBAHUIO COJEPKATEIHLHON OCHOBBI
KOHTPOJIA M OLIEHKHM OOpa3oBaTENbHBIX JOCTIXKEHUN OOyYaroIIMXcs B
paMKax HWTOTOBOM arrectaniud B (GOpME E€IMHOTO TOCYIapCTBEHHOTO
AK3aMEHa MO XUMHH.

[Tporpamma st yriyOaEHHOTO U3YUYEHUS! XUMUH:



e YCTAHABJIMBAaE€T WHBApPHAHTHOE NPEIMETHOE COJIep:KaHue, 00sA3aTeIbHOe
JUISL W3Y4YEHUST B paMKax OTACIbHBIX TMpoduiield, mnpeaycMaTpuBacT
pacmpesiesieHue W CTPYKTYPUPOBaHHME €ro IO KjaccaMm, OCHOBHBIM
COJIeprKaTeNIbHbBIM JIMHUSAM/pa3/iesiaM Kypca;

e JaET NMPUMEPHOE pacHpeleieHHe y4eOHOro BPEMEHHU, PEKOMEHYEMOIo
JUTSL U3yYEHUSI OTICIbHBIX TEM;

e IMpejuiaraeT TNPHUMEPHYIO TMOCJIEN0BATEIBHOCTh H3YyUYEHUS Y4EeOHOTO
MaTepuaia ¢ y4€ToM JIOTUKU MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U
MEKIPEIMETHBIX CBSI3EH;

e J1aT METOIMYECKYIO MHTEPIIPETAINIO LeJeH U 3a/1ay U3y4YeHHs MpeaMera
Ha yTriyOJIEHHOM ypOBHE C YUYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOIero o0pa3oBaHUs, COAEPKATEIBHOM XapaKTEPUCTUKU
IUTAHUPYEMBIX  PE3yJIbTATOB OCBOEHUSI OCHOBHOM 00pa3oBaTelbHON
IPOrpaMMbl CPEIHEro o01ero oOpa3oBaHuUs (JINYHOCTHBIX,
METaINpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HaBaTEIbHBIX JEUCTBUH  OOyYaromerocs Mo OCBOCHHIO
coJiepKaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B MIPOrpaMMe IO XMMHUU MPEeayCMOTpeHa
IPEEMCTBEHHOCTh € OOy4YE€HHEM XUMHUU Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBaHus. 3a mpelnelaMd yCTAHOBJIECHHOW MporpaMModl MO  XUMHUU
00s13aTeIbHON (MHBAPUAHTHOM) COCTABISAIOIIECH COAEpKaHUsl y4eOHOro mpeaMera
«XuMHs» OCTAa€Tcs BO3MOXXHOCTH BBIOOpAa €ro BapHATHBHOM COCTaBIISIOLIEH,
KOTOpas JOJKHA ONPEEIsAThCS B COOTBETCTBUHU C HANPABICHUEM KOHKPETHOTO
npoduiiss 00yueHusl.

B coorBerctBuM ¢ koHuentyanbHeiMM nosiokeHuamu PIOC COO o
Ha3HAYEHUU TNPEAMETOB 0a30BOro M YINIYOJIEHHOIO YpOBHEW B CHUCTEME
nuddepeHIupoBaHHOTO OOYyYEeHUsI Ha YPOBHE CpeIHEro oO0I1iero oOpa3oBaHUsA
XUMHSI Ha YPOBHE YINIyOJIEHHOTO W3Y4YCHMsI HANpaBlIeH Ha peaau3aluio
OPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloOM  MOJYYEHUS  XHUMHYECKOIro
o0pa3oBaHMsI B paMKax M3yYEHHs CIEUUAJIbHBIX €CTECTBEHHO-HAYYHBIX H
XUMHUYECKUX TUCHUIUIMH B By3aX M OpPTaHU3AIMAIX CpeIHEro npodecCuOoHaIbHOrO
oOpa3zoBanus. B 3Tol CBA3M HU3ydeHHE MpeaMeTa «XUMHS» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe W  YIUIyOJIeHHe TEOpEeTUYECKOM U
MIPAKTUYECKON MOATOTOBKM OOYYaIOMINUXCS, BEIOPABIINX ONMPeNeaEHHBIN MPOohUih
0o0Oy4eHHs1, B TOM YHUCIIE C EPCTIEKTUBON MOCIEAYIOIIErO MOJIYYeHUsI XUMHUUECKOTO
00pa3oBaHus B OpraHU3AIUAX MTPOPECCHOHATLHOTO 00pa3oBanus. Hapsmy ¢ atum,
B cBere TpeboBanuit PI'OC COO k I[IaHUPYEMBIM pe3yJibTaTaM OCBOEHUS
dbenepanpHOll 00pa30BaTEIBHON MPOrpPaMMbl CpPeAHEro o00Iero oOpa3oBaHUS
U3ydeHUue IMpeaMera «XUMHs» OPHEHTUPOBAHO TaKK€ Ha peIleHue 3ajad



BOCIIUTAHUS W COIMAJIILHOTO Pa3BUTHs OOydaromuxcs, Ha GOpMHUpPOBAHUE y HHUX
OOIIEMHTEIUICKTYaJIbHBIX YMEHUH, YMEHUN pallMoHaIn3aIuu y4eOHOro Tpyaa u
0000IEHHBIX  CIOCOOOB  JICATEIBLHOCTH, HWMEIONIUX  MEXIUCIUIUIMHAPHBIN,
HaJIPEIMETHBIN XapaKTep.

Cocrapnsomumu npeamMeTa «XuMHsS» Ha YPOBHE YIIIyOJIEHHOTO M3yYEHUS
ABISIOTCA  yriayOn€HHble Kypchl — «Opranunyeckas xumusi» u  «OOmas u
HeopraHudeckas xumus». [lpu onpeneneHnu mojaxom0B K 0TOOPY U CTPYKTYpHOM
OpraHu3allui COJEPKAHMUSI ITHX KypCOB B MpPOrpaMMe IO XHMHH 332 OCHOBY
npuaTel nosokeHust GI'OC COO o pasznuuusix 0a30BOro U YriryOiaEHHOTO
YpOBHEW U3yUYeHUs MPEAMETA.

OcHoBy conepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOPraHU4YeCcKasi XUMHUs» COCTABISCT COBOKYITHOCTh MPEIMETHBIX 3HAHUN U
YMEHUH, OTHOCSIIUXCA K 0a30BOMY YpPOBHIO M3YUEHHs MpeaMera. JTa CHUcTeMa
3HAHUM MOJydYaeT ONpeneN€HHOE TEOPETHUECKOE OMOJHEHHE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoibIIui  00BEM  (PaKTOJIOTHYECKOTO
maTepuana. Tak, Ha yriayOJnE€HHOM YpOBHE HM3ydeHHUs MpeAamMeTa olecreyeHa
BO3MOXKHOCTh 3HAYUTEJIBHOIO YBEJIWYEHUS OO0BEMA 3HAHUH O XUMHUUYECKUX
3JIEMEHTaX M CBOMCTBaX MX COCAMHEHHUM HA OCHOBE PACHIMPEHUS U YTIyOJIeHUs
MPEACTABICHU O CTPOCHUHU BEIIECTBA, XMMUUYECKON CBSI3M M 3aKOHOMEPHOCTSX
IPOTEKaHUS PEaKINi, PACCMATPUBAEMBIX C TOYKH 3PEHUS XUMUYCCKONH KHMHETHKHU
U TepMOIMHAMUKHU. M3ydeHuwe nepuoguyeckoro 3akoHa u llepmommueckon
CUCTEMbl  XUMHUYECKMX  DJIEMEHTOB O0azupyeTrcs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUUYECKUX TMPEJCTABICHUSAX O CTPOCHUU aToMa. XHMMHUUYECKas CBS3b
OOBSICHSIETCS] C TOUKU 3PEHUSI SHEPreTUUECKUX U3MEHEHHH npu €€ 00pa3oBaHUU U
pa3pylIeHUH, a TAKXKe C TOYKU 3PECHHS MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHue
TUMOB  peakuuil  jJomnojHsercs  (GOpMUpPOBAHUEM  TPEACTaBICHHM 00
ANEKTPOXUMUYECKUX MPOLECCAX U JEKTPOJIM3€E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce oprannueckoil XUMHHM MPU PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTH
coeMHEHUH yaenseTcs oco0oe BHUMaHUE BOMpocaM 00 AJIEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIUSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHi.

Ocoboe 3HaueHWe UMEET TO, UYTO Ha COJEpPKAHHE KypCOB XHUMHH
yTIyOJIEHHOTO YPOBHS U3YYECHHS JJIS KJIACCOB OMPEACIEHHOTO MPoduis (TJIaBHBIM
o0pa3zoM Ha WX CTPYKTypy H XapakTep HOIMOJHEHWH K oOmel cucreme
IPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIUSHHE CMEKHBIE TIpeaMeThl. Tak, Hampumep,
B COJIEpKaHUU TpeaMeTa JIJIsl KJIACCOB XUMUKO-(U3UIecKoro mpoduis 00ibInoe
3HaUYCHHUE OYyIyT MMETh DJIEMEHTHI Yy4eOHOro marepuaia mo oomei xumuu. [lpu
U3YYCHUHW TIpeJMeTa B JIaHHOM CJlydae akIeHT OyJeT cenaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOITHOCTh 3aKOHOB M TEOPUN B XUMUU U B (U3HKE: aTOMHO-
MOJIEKYJISIpHasi Teopusi (MOJEKyJsIpHas Teopus B (U3UKE), 3aKOHBI COXPAHEHUS



Maccbl M JHEPruH, 3aKOHBI TEPMOJMHAMMKH, 3JIEKTPOJIN3A, IMPEACTABICHUSA O
CTPOCHUU BEILECTB U APYIoeE.

B TO e BpemMs B COIEpXKaHUM MpeaMeTa Uil KIACCOB XUMHUKO-
Oouonoruueckoro npoduist OOJBIINI YIeIbHBIA BeC OyJeT MMETh OpraHuyYecKas
xumusi. B 3TOM cinyuae mpejocTaBisieTcss  BO3MOXKHOCTb st Oosee
00CTOSATEHLHOTO  PACCMOTPEHUS XMMHMUYECKOW OpraHu3aliu  KJIETKH  Kak
OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOWM BXOMISAT, K NPUMEpPY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIMMUIbL, OENKH, YIJIEBOJbl, HYKJICHMHOBbHIC
KHCJIOTH U Apyrue. [Ipu 3ToM 3HaHUSA O COCTAaBE M CBOMCTBAaxX MpEICTaBUTEIIEH
OCHOBHBIX KJIaCCOB OpPTraHUYECKUX BEUIECTB CIIy’KAT OCHOBOM ISl HM3y4YEHUs
CYIIIHOCTH TIPOLIeCCOB (DOTOCUHTE3A, AbIXaHUs, MUILEBAPEHUS.

B mumane ¢opmupoBaHHS OCHOB HAyYHOT'O MHPOBO33PEHHUS, OCBOCHMS
0O0IIIeHayYHBIX METOJIOB MTO3HAHUSI U OTIbITA IPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX
3HAHUM M3y4YeHHe NpenMera «XHUMHUsS» Ha YrIIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpeAMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-HayuyHble mOpeaMeTvl», «MaremaTuka u
uH(popmaTtrka» U «Pycckuil sI3bIk U IUTEPATYPAY.

[Tpu u3ydyeHun ydeOHOro mnpeameTa «XUMHUS» Ha YIIIYOJIEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeAHero oduiero oopasoBanus (Ha 6a30BOM
YPOBHE), 3a7iaueil NEePBOCTENEHHOW 3HAYUMOCTH SABIISIETCS (POPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak oO0O0JIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIIBHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJbTYpbl. Pemenne
3TOM 3a7auu Ha YrayOJaEHHOM YPOBHE U3Y4YEHHUS MpeAMeTa Npearnoiaraer
peanu3anuio Takux Leed, KaK:

e (QopmMupoBaHHEe TNPENCTABICHUI: O MAaTEpUATbHOM €IUHCTBE MHPAa,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJIEHUW IIPUPOJBI, O MECTE XUMUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil poau B oOecrneueHuu
YCTOMYMBOIO  pPAa3BUTHUS  YEJIOBEYECTBA: B  PEIICHHMH  IpoOJeM
HKOJIOTUYECKOM, IJHEPreTUUECKOM U MUIIeBON 0€30MacHOCTH, B PAa3BUTHUU
MEJULMHBI, CO3JaHUN HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOYHUKOB SHEPIHH, B
00eCneYeHn! PalMoOHAIBLHOTO MPUPOJIONOIL30BaHUSA, B (POPMHUPOBAHUU
MHUPOBO33pEHUSI U OOILIEl KyJIbTYpbl YEJIOBEKA, a TaKKE IKOJIOTMYECKU
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Ccpene;

e OCBOCHME CHCTEMBl 3HAHUW, JIEXKAIIUX B OCHOBE XHUMHUYECKOU
COCTaBJISIOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUPA: (PYHIaMEHTAIbHBIX
MOHSTUWA, 3aKOHOB M TEOPHM XHMMHH, COBPEMEHHBIX NPEIACTABICHUU O
CTPOCHHH BEIIECTBA HAa pa3HbBIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAaJAMOJIEKYJISIPHOM, O  TEpPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSAX IPOTEKaHWs XMMHYECKUX PpEaKIuil, O



XUMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMAaX, 00 00X
HAYYHBIX MPUHIIUANIAX XUMHUYECKOTO MPOU3BO/ICTBA;

dbopmMupoBanue y oOyyJaronmxcs OCO3HAHHOTO MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUM IS OOBSICHEHHS
KJTIOUEBBIX MJIEM U TMPOOJEM COBPEMEHHOW XUMUH, IJI OOBSICHEHUS U
IPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBCHHO-HAYYHYIO MPHUPOLY;
IPaMOTHOTO PEIICHUs MPoOJIeM, CBA3aHHBIX C XUMHUEH, TIPOTHO3UPOBAHHUS,
aHallM3a W OIEHKHU C TIO3UINI SKOJOTUYECKON OE30MacHOCTH TOCIEICTBUN
OBITOBOM M TPOU3BOJICTBEHHOUN JIEATEIBHOCTH 4YEIIOBEKA, CBSI3aHHOUW C
XAMHYECKUM  TIPOM3BOJACTBOM, HCIIOJIb30BAaHHEM M  IepepadOTKoOU
BEIIIECTB;

yrayOjieHne  TPEACTAaBICHWH O  HAyYHbIX  METOJaxX  IO3HaHWS,
HEOOXOJUMBIX Ui TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MHpPE
BEIIECTB M OOBSCHEHUS XHUMHUYECKHX SBICHUH, HMEIONIMX MECTO B
IPHUPOJIC, B MPAKTHICCKON IEATEILHOCTH M IIOBCETHEBHOMN KU3HH.

B muane peanuzanuu NepBOOYEPENHBIX BOCHUTATEIBHBIX M Pa3BUBAIOMIMX
(GYHKUMNA 1EJOCTHOM CHUCTEMBbl CPEJHEro oOHIero oO0pa3oBaHUs NpPHU U3YUYEHUHU
npeaMera  «XuUMUS» Ha  YIUIyOJIEHHOM ypOBHE OCOOYI0  aKTyalbHOCTb
IPUOOPETAIOT TAKUE LIEJIN U 33/1a4H, KaK:

BOCIHUTAHUE YOCKAEHHOCTH B TO3HABAEMOCTH SBJICHUN MPUPOJBI,
YBOKEHUSI K TMPOLECCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIIAIHBIX HCCIEIOBAaHUM B XUMUHU, (POpMHpPOBAHME MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHUIO U TMO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00111€4eT0OBEYECKUX [IEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKUX
crocoOHOCTe oOydaronuxcsi, (OpPMHPOBAHWE Yy HHUX CO3HATEIHHOTO
OTHOIIEHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCIIENTHOW MPO(EeCCHOHATBLHON U O0IIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0POBbI0 M MOTPEOHOCTH B
3I0pOBOM 00pase KU3HWU;

dbopMuUpOBaHUE YMEHHI W HABBIKOB Pa3yMHOTO MPHUPOIOIOIH30BaAHNUSA,
Pa3BUTHE IKOJIOTHIECKON KYJIBTYPBI, MPUOOPETEHNE OTBITa 00IIIECTBEHHO-
MIOJIE3HOM IKOJIOTUYECKOMN AEATENBbHOCTH.

OO6muiee yucI0 YacoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHUS XUMHUH HA YTITyOJIEHHOM
YpPOBHE cpenHero obimero obpaszoBaHus, coctaBiser 204 gacos: B 10 kimacce —
102 gaca (3 yaca B Hegento), B 11 kinacce — 102 vaca (3 yaca B HeZelI0).

BocnurarenpHbIN TOTEHIHUAI TPpEAMETA « XUMMUSI»



VYuebnslii npenMer «XUMHS» HU3y4daeTCsl Ha YPOBHE CpEIHETrOo OOIIero
oOpa3oBaHus B KauecTBe oOs3aTenbHoro npeamera B 10-11-x kmaccax.

Peanuzanus BOCHUTATENBHOrO MOTEHIMAIA YPOKOB MpeAaMeTa «XUMUs»
(YpOo4HOH JEesATENbHOCTH, AayAMTOPHBIX 3aHATHM B paMKaXx MaKCHUMAaJbHO
JOTyCTUMOMN yueOHOW Harpy3Ku) NpeycMaTpUBaeT:

- dbopMupoBaHue y OOy4YalOIIMXCA POCCUUCKUX  TPAAUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX M  COLMOKYJBTYPHBIX  ILIEHHOCTEH, PpPOCCUHCKOIO
HUCTOPUYECKOIO0 CO3HAHUSI Ha OCHOBE MCTOPUYECKOTO IPOCBELIEHUS; MO100p
COOTBETCTBYIOILIETO  COAEP)KAHMUS  YPOKOB,  3aJaHMI,  BCIIOMOIaTEJIbHBIX
MaTepHaJIOB, TPOOJIEMHBIX CUTYALUH Il 00CY K ICHHUI];

- JEMOHCTpauust  oOy4aroummcs IPUMEPOB OTBETCTBEHHOTO,
IPaXJIaHCKOTO TIOBEACHUS, MPOSIBICHUS YEJIOBEKONIOOUS M J10OpOCEpACUHOCTH,
gyepes 1oA00p COOTBETCTBYIOIIUX MPOOJIEMHBIX CUTYaLUH Il 00CYKIIEHUS;

— IpUBJICUEHUE BHUMAaHHUS OOYyYarOUIMXCs K IIEHHOCTHOMY AacHeKTy
U3y4YaeMbIX SIBIICHUA M COOBITHI, MHUIUMPOBAHUE OOCYKIEHUM, BBICKAa3bIBAaHUI
CBOETO MHEHHS, BbIPAa0OTKH CBOETO JIMYHOCTHOTO OTHOIIECHUS K H3y4aeMbIM
COOBITUAM, SIBJICHUSM, JTULaM;

- OpUMEHEHUE  MHTEPAKTUBHBIX  QopM  ydyeOHOH  paboTBl -
UHTEJUIEKTYAJIbHBIX, CTUMYJIMPYIOIIMUX MO3HABATEIbHYI0 MOTHBALUIO, HIPOBBIX
METOJUK, JUCKYCCHH, MarolMX BO3MOXKHOCTb MPUOOPECTH OMNBIT BEACHUS
KOHCTPYKTUBHOIO ~JMaJIora; TpPYIIOBOM paboThl, KOTOpas y4YUT CTPOUTH
OTHOLIEHUSI M JIEMCTBOBATh B KOMaHJE, CHOCOOCTBYET PAa3BUTHUIO KPUTHUUYECKOTO
MBIILIUICHHUS;

- noOyXaeHre 00ydJaroImXxcs COOI0NaTh HOPMBI MTOBEICHNUS, TTpaBuiIa
OOLIEHMsI CO CBEPCTHUKAMM U NEAArorn4ecKuMU pabOTHUKAMU, COOTBETCTBYIOIIINE
yKIIagay oOI1eo0pa3oBaTeIbHOM OpraHu3aliy, YCTAHOBICHHE U TOJJIEPKKY
no0poskenaTenpbHOM aTMOChepHI;

- OpraHM3alysi HaCTaBHUYECTBA MOTHUBUPOBAHHBIX M APYAUPOBAHHBIX
o0y4aromuxcsi HaJ, HEYCIEBAOIIUMU OJJHOKJIACCHUKAMHU, B TOM YHCJIE ¢ OCOOBIMU
00pa3oBaTENbHBIMU  MOTPEOHOCTSIMU, JAOUIETO0 OOY4YarOUMMCS  COLUAIBHO
3HAYUMBIN OMBIT COTPYJTHUYECTBA U B3aMHOM IMOMOIIY;

- UHUIMMPOBAHUE U MOJJEP)KKA HCCIEI0BATENbCKON J1€ATEIbHOCTH
o0ydJaromuxcsi, MIaHUPOBAaHUE ¥ BBIOJHEHUE WHIWBHUIYATbHBIX U TPYIMITOBBIX
IIPOEKTOB BOCIIUTATEILHOM HAIIPaBICHHOCTH.



COJAEPXAHME OBYUYEHUA
10 KUIACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYEeCKONM XMMMH.

[IpenMer w® 3HAaYE€HWE OPraHUYECKOW XUMHUHU, MPEACTABICHHUE O
MHOT000pa3uy OPraHUYECKUX COCTUHEHUM.

DNEeKTPOHHOE CTPOEHUE aToma Yriepojia: OCHOBHOE M BO30YKIEHHOE
COCTOSIHMS. BaneHTHble BO3MOXKHOCTM aToMma yrjiepoja. XHWMHYEcKas CBS3b B
OpraHUYEeCKUX COCAMHEHUsX. Tumbl rUOpUAM3AIMUM ATOMHBIX opOuTanein
yraepoja. Mexanusmbl 00pa3oBaHMsI KOBAJIGHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKLEeNnTOpHBIN). THIBI TEepeKpbIBaHUS ATOMHBIX OpOUTaied, G- U T-CBS3U.
Opunapnasi, [BoMHAass U TpoitHas cBs3b. CrocoObl pa3pbiBa CBs3€ B MOJIEKYJIaX
opranuveckux BemiecTB. [loHsiTue o CcBOOOAHOM paaukane, Hykiaeopuie u
anexTpodue.

Teopust crTpoeHns opraHudeckux coeauHennit A.M. DbyrtnepoBa u
COBPEMEHHbIE MIPEACTABICHUS O CTPYKTYpE MOJIEKYJl. 3HAaUEeHUE TEOPUU CTPOCHUS
OpraHUYEeCKUX COEIMHEHUUA. MOJeKyJIsApHble U  CTPYKTYpHbIE  (OPMYIIBL.
CtpykTypHble (OpMyJbl pa3Iu4HBIX BUAOB: PpPa3BEPHYTas, COKpaUIEHHas,
ckenetHasd. WM3omepusa. Bunabl u3oMepuu: CTpPYKTypHas, HOPOCTPAaHCTBEHHAS.
DneKTpoHHBIE 3P(HEKTHI B MOJIEKYJIAX OPTraHUYECKUX COCIUHEHUM (MHIYKTUBHbBIN
U ME30MEPHBINA 3D PEKTHI).

[IpencraBnenne o kinaccuukaluu oOpraHudeckux BemlecTB. l[lonsTue o
¢yHkunonanbHOM rpymnmne. I'omonorus. ['omonornueckue psanpl. Cucremaruueckas
HOMeHKJIaTypa opranudeckux coenuHennid (IUPAC) u TpuBManbpHBIC Ha3BaHUS
OT/EJIbHBIX MTPEACTABUTEIICH.

OcobeHHOCTH U KiIacCU(PUKALMS OpraHUYeCKUuX peakiuuil. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMA B OPraHUYECKOH XHUMHMH.

OKCHEPUMEHTAIbHBIE METOJAbl M3YYEHHsS] BELIECTB M HUX IPEBPALLCHUN:
O3HAKOMJICHHE C oOO0pasllaMd OPraHWYEeCKHMX BEIIECTB W MaTepuajaMd Ha WX
OCHOBE, OMBITHl MO MPEBPALIECHUIO OPraHWYECKHX BELIECTB MPHU HarpeBaHUU
(1aBneHue, OOYIJIMBaHME WM TOPEHHUE), KOHCTPYUPOBAHHE MOJIENIE MOJEKYI
OpraHUYECKUX BEIIECTB.

YrieBoaopoasbl.

Anxanbl. ['omonornyeckuii psiji aikaHoB, o01mast popmysia, HOMEHKIATypa |
M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOoB, SP°-
ruOpUIM3aIisl aTOMHBIX OpOWTaliel yriepoja, G-CBsi3b. dusmyeckne CBONCTBA
AJKaHOB.



XHWMHUYECKHE CBOMCTBA QJIKAaHOB: pPEAKUMM 3aMEIICHUSA, W30MEPU3aLNH,
JNEruApUpOBaHus, IMKIN3ALUK, TINPOJIN3a, KpeKUHra, ropenus. Ilpeacrasinenue o
MEXaHU3ME PEaKIUi paguKaJIbHOIO 3aMEIECHUS.

Haxoxnenue B npupose. CriocoObl MOJIy4eHUs: ¥ MPUMEHEHUE aJIKaHOB.

Huknoankanel. O0mas ¢popmMyina, HOMEHKIATypa u uzomepusi. OcoOeHHOCTH
CTPOCHHUSI U XUMHUYECKMX CBOMCTB MalbIX (LIMKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKIJIOTIEHTAH, ITUKIOTEeKCaH) IUKI0anKkaHoB. CrocoObl MONy4YeHUs: U
IIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['omonoruueckuil psj ankeHoB, oOmas (opmyia, HOMEHKIATYpa.
DIEKTPOHHOE U INPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ  AlKEHOB, SP*-
ruOpuan3aIsl aTOMHBIX OpOuTalield yriepoaa, 6- U T-CBA3U. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @DOU3NYECKHE CBOWCTBA AJIKEHOB.
XHAMHUYECKHE CBOMCTBA: PEAKIMU IMPUCOCOUHEHHUS, 3aMEIICHUS B O-TIOJIOKECHHE
Py ABOMHOM CBSI3U, MOJIUMEpU3aluu U okucieHus. [IpaBuio MapKOBHUKOBA.
KauectBeHHble peakuuy Ha ABOWHYIO CBsI3b. CriocoObl MOMYyYEeHUS] U TPUMEHEHUE
AJIKEHOB.

Anxanuenbl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, 30JIMPOBAHHBIE,
Kymynuposanusie). OCOOEHHOCTH AIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSIKEHHBIX  JUEHOB, 1,2- wu 1l,4-npucoenunenue. Ilonumepuzanusa
CONPsKEHHBIX TMEeHOB. CrocoObl MOJIyYeHUs] U IPUMEHEHUE aIKaIUEHOB.

Ankunbl. ['oMonoruueckuii psii ankuHOB, 0011as GopmyJsia, HOMEHKIIATypa U
MU30MEpHsl. DJIEKTPOHHOE WU MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB, SP-
rudpuan3als aTOMHBIX opOuTaneil yriaepoga. @uU3nyecKHe CBOICTBA aJKUHOB.
XHAMHMYECKHE  CBOMCTBA:  pEAaKUMH  IPUCOCOUHEHMS, JUMEPU3ALMM U
TpUMEpHU3alnn, OKUCIeHNs. KUCIOTHBIE CBOMCTBA AIIKMHOB, UMEIOIINX KOHLIEBYIO
TPOWHYIO CBs3b. KauecTBEHHbIE peaKIMu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE ATKUHOB.

Apomarnueckue yrieBoJopoabl (apeHsl). ['omMojornyeckuili psifi apeHoB,
oOmras popmyra, HOMEHKIIATypa U U30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJbl OcH30a. DU3NYecKue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro rOMOJIOIOB: PEaKIIMK 3aMEeIEHUS] B OEH30JIbHOM KOJIbLIE U
YIJIEBOJOPOJHOM pPaJuKalle, PEaKUUNd NPUCOCIAWHEHUS, OKHCIECHHUE TOMOJIOTOB
oenzoma. IlpencraBnenne 00 OpPUEHTHUPYIOMIEM JCUCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbLIE Ha IMpUMepe aJKWIbHBIX pPATUKaJIOB, KapOOKCUIHHOMH,
THJIPOKCHIIBHOM, aMHUHO- W HUTPOrPYHIbI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMHYECKUX CBOMCTB cTupodia. [lomumepusanus ctupona. CriocoObl MOTyUYeHUs U
IIPUMEHEHHUE aPOMATUYECKUX YIVIEBOJLOPOIOB.

[Tpuponnsiii ra3. [lomytHeie HedTsHBIE Ta3bpl. HeTh 1 €€ mpoucxoxaeHue.
KameHHbIH yronap U npoAykTsl ero nepepadorku. Crnocodbl nepepadoTku HedTu:



NEPETOHKa, KPEKWHT (TEPMHYECKUH, KATATUTUYECKHU), pUDOPMHUHT, MHPOIH3.
[IponykTel nepepaboTKu HEDTH, X IPUMEHEHUE B TPOMBIIIUICHHOCTH U B OBITY.

I'eneTnueckas CBsI3b MEXKIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOJIOPO/IOB.

DJIEKTPOHHOE CTPOCHUE TaJOTEeHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuun
3aMeIleHHs] TalloTéHa Ha TUAPOKCOTPYIIY, HUTPOrPYIITy, UAHOTPYIMILY,
amuHoOrpynmy. JlelicTBue Ha TaJOreHIPOM3BOJHBIE BOJHOTO W CIIMPTOBOTO
pacTBopa miénouyn. B3aumoneiicTBue nUraioreHaaKaHOB C MarHUEM M ITUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COC/IMHECHUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOIHBIX ~ YIJIEBOJOPOAOB B OBITY, TEXHUKE M TMPU CHUHTE3E
OpraHUYEeCKUX BEIIECTB.

DKCHEepUMEHTAIbHbBIE METOJbl HM3YYEHHsS BEIIECTB M WX IPEBPAILCHUA:
u3yueHue (U3NYECKUX CBOMCTB YIVIEBOJOPOJIOB (PacTBOPUMOCTD), KAYECTBEHHBIX
peakluii yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeuyMBaHHE OpOMHOM WM
MOJIHOM BOJBI, pacTBOpa IEepMaHraHaTa KaJlds, B3aUMOJICUCTBHE alleTUJIEHA C
aMMHMaYHBIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOe OOHapyKeHUE
yriepoga M BOJOpPOJAa B OPraHUYECKUX BEILECTBAX, IOJIYYECHHE OTUJIECHA H
W3YUYEHHUE €ro CBOMCTB, O3HaKoMJieHHE C KoJuiekiusiMu «HedTb» u «Yromwy, C
oOpa3namMu IUIacCTMacCc, KaydyKOB M PE3WHBI, MOJCIMPOBAHHE MOJEKYJ
YTJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucsiopoacoaepxamniue opraHudecKue coeJMHEHUsI.

[IpenenvHuble ogHOaTOMHBIE cnupThl. CTpoeHUE MOJIEKYJ (Ha MpuMepe
METaHOJIa W 3TaHojia). ['oMosiormueckuil psan, obmas QopMyna, U30Mepus,
HOMEHKJIaTypa ©  Kkiaccudpukanus. Dusznueckue CBOIMCTBA  IPeACNIbHBIX
OJIHOATOMHBIX CIHUPTOB. BomoOpoaHBIE CBS3UM MEXKIYy MOJIEKYJIaMH CIHUPTOB.
XUMHUYECKUE CBOMCTBA: peaKkIUU 3aMEIICHUs, JIeTUJpaTallui, OKHUCICHUS,
B3aUMOJICHCTBUE C  OpPraHMYECKUMH W  HEOPraHUYECKUMH  KUCIOTaMHU.
KauecTtBeHHas peakius Ha OJTHOATOMHBIE CIIUPTHL. J[eiiCTBUE 3TaHONIA U METaHOJIA
Ha opranu3M uyesnoBeka. CrocoObl MOJTy4YeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢pupbl, HOMeHKTIaTypa U m3oMmepusa. OCOOEHHOCTH (HU3UIECKUX U
XUMHYECKUX CBOKCTB.

MHoOroaToMHbI€ CHHUPTHI — S3TUICHIJUKOIb W TIHIEpUH. Du3ndeckue u
XUMUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTAMH, KauyeCTBEHHAs peaklusi Ha MHOTOATOMHbIC
cupthl. [IpencraBienne o MeXxaHW3ME PEaKIUi HYKICOPHIHHOTO 3aMEIICHHUS.
JleiictBue Ha opraHusMm denoBeka. CmocoObl MOJTydYeHUs U MPUMEHEHHUE
MHOT'OATOMHBIX CIIHPTOB.

@®enon. CTpoeHHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHE THAPOKCOTPYNIBI H
6enzonbpHOrO sinpa. dusmyeckue cpoicTBa (eHona. OCOOEHHOCTH XUMHUYECKHX



cBoiicTB (enona. KadecTBennbie peaknuu Ha (eHon. ToxcuyHOCTh (PeHoma.
Crioco6sl mostydeHust U npuMeHeHune gpenona. erondopmabaeruaHas cMoa.

KapGonunbHbie cOeIMHEHUS — aJIbJIETHIBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIbHOW TpyImIibl. ['OMosiorndeckue psibl ambJeruoB U KETOHOB, OOIas
dbopmyna, uzomepuss U HOMEHKiIarypa. DPuU3NyecKHe CBOMCTBA albJErHIOB H
KETOHOB. XMMHUYECKHE CBOMCTBAa  albJACTHJAOB M  KETOHOB:  pEaKUuu
npucoeguHeHus. OKUCIEHNUE allbJIETUA0B, KAYECTBEHHBIE PEAKIMN HA albICTHIbI.
CriocoObl ToJTy4eHHs] ¥ MPUMEHEHHE alIbJIETU]I0B U KETOHOB.

OnHOOCHOBHBIE TpeebHbIe KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ1 KapOOHOBBIX KUCIOT. 30Mepusi 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJIHOOCHOBHBIX TPEIEIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XMMHUYECKHUE CBOMCTBA: KUCJIOTHBIE CBOMICTBA,
peakuusi STepUPUKALNMU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOAHOTO paaHKaia.
Oco0eHHOCTH CBOWCTB MYypaBbUHOM KUCHIOTHL. [loHSTHE O MNPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOWCTB HEMPENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenn BBICHIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAas, MaJbMUTHUHOBAs, OJIEUHOBAs, JUHOJEBAA,
JUHONIeH08as KUCIOThl. CIOCOOBI MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upsl. ['omonoruueckuid psa, obmas Qopmyna, uzoMepus u
HOMEHKJIaTypa. PU3NYECKHE U XMMHYECKUE CBOWCTBA: THAPOIW3 B KHCIOW H
HIEJIOYHOM Cpefe.

Kupsl. Ctpoenue, puznueckue 1 XUMUUYECKUE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION U 11esnoyHon cpene. OCoOOEHHOCTH CBOWMCTB KUPOB, COAEPKALIUX OCTATKU
HETpeETbHBIX XKUPHBIX KUCIOT. JKUphl B IpUpo/Ie.

MBpI1a KaK coJIM BBICIITNX KapOOHOBBIX KUCIIOT, X MOOIIEE JeiCTBHUE.

OO6mas xapakTepucTtuka yrieBojioB. Knaccudukainus yrieBoaoB (MOHO-, qu-
U monucaxapunbl). MoHOcaxapuabpl: TIIOKO3a, (QpPYyKTO3a, TalakTo3a, pubo3a,
ne3okcupubo3a. duznyueckrue CBOWCTBAa M HaxoxJeHHe B mpupone. Dotocuntes.
XHUMHUYECKHUE CBOMCTBA ITIOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U aJIbJACTHIHOU
Ipynn, CHUPTOBOE M MOJOYHOKHCIOE OpoxeHue. lIpuMeHeHue TIIIOKO3bI, €€
3HAYEHHE B KU3HEACATEIBHOCTU opraHu3mMa. Jlucaxapuapl: caxapo3a, MajbTo3a U
nakTo3a. BoccTranaBinuBaroiire U HEBOCCTaHABIMBAIOIIUE AUcaxapuabl. ['uaponuns
nucaxapunoB. Haxoxnenue B npupone u npumeHenue. [loaucaxapuasl: kpaxmall,
JIMKOTeH W 1nenono3a. CTpoeHre MaKpOMOJEKYyJl Kpaxmania, TJIMKOTeHa |
HEeJUTr0NI03bl.  DU3MYECKHE CBOWCTBA KpaxMmaja M UEJUIRJIO3bl. XHMHUYECKUE
CBOMCTBa Kpaxmaja: THIpOJIh3, KAaYECTBEHHasi pPeakius ¢ HOAOM. XUMHUYECKHUE
CBOMCTBA ILIEJUTIOJIO3bI: THIPOJIN3, MoydeHue 3¢GupoB Leuono3bl. [lonstue o6
UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAIBHBIE METOJbl M3YYEHHMsS BEIIECTB M WX IPEBPALLCHUN:
pPacTBOPUMOCTb Pa3IMYHBIX CIIUPTOB B BOJE, B3AMMOJEHCTBHE 3TAHOJA C HATPHUEM,
OKHCJIEHHE 3THJIOBOIO CIMPTA B AJIbJIETHU]I HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIEHHE STWJIOBOTO CHUpPTa JUXPOMAaTOM Kajus (BO3MOXKHO HCIOJIb30BaHHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBIE PEAKIMM Ha aJbAETUlbl (C TUIPOKCHUIIOM
muammuHcepeopa(l) wm  ruapokcumom  meau(ll)), peakmus raunepuHa
ruapokcusiom Menu(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICHCTBHE pacTBOpa TIIIOKO3bI ¢ Tuiapokcuaom menu(ll), BzaumoneiicTBue
KpaxMmaja C HOJOM, PELICHHE SKCIEPUMEHTAIbHBIX 33a/1a4 1o TeMaM «CHupThl U
denoiby, «KapooHoBbie KUCIOTHI. CIIOXKHBIE ADUPBDY.

A3oTcoaep:Kalue OpraHuyecKue coeMHeHHs.

AMUHBI — OpraHMYecKUe MPOU3BOAHBIE aMMuaka. Knaccudukanus amMuHOB:
anudaTuyeckue M apoMaTHYeCcKue; IMEepBUYHbIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue moiiekyn, oOmas (popmyiia, M30Mepus, HOMEHKIATypa U (U3NUECKHE
cBOMCTBa. XMMHUYECKOE CBOWCTBA anu(aTUUECKMX aMHUHOB: OCHOBHbBIE CBOICTBA,
AJKUJIMPOBAHUE, B3aMMOJECHUCTBUE MEPBUYHBIX AMHUHOB C a30TUCTOM KHCIOTOM.
Conu anKuiaMMOHHSL.

AHUIMH — TIpeACTaBUTENb aMHUHOB apomaruueckoro psga. CrpoeHue
aHwiInHa. B3auMHOe BIusiHUE TPYIIT aTOMOB B MOJIeKyJsie aHuiauHa. OcoOEHHOCTH
XUMHUYECKUX CBOWCTB aHWiWHA. KauecTBeHHble peakuuu Ha aHWwiMH. CriocoObl
NOJIYYEHHUS] M NpUMEHEHHE anudarnueckux aMuHOB. [lonmydeHue aHwiIMHA W3
HUTPOOEH3071a.

AmuHOKHCIOTE. HoMeHKknaTypa u uzomepus. OTaeabHbIE PEACTABUTENH O
AMUHOKHUCJIOT:  I[JIMIMH, anaHuH. @PuU3hyecKhe CBOMCTBAa  aMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHCIOT KaKk aM(OTEpHBIX OpPraHUYeCKHX
COCIMHEHMI, peakiusl TMOJIMKOHACHCAlMK, OOpa30BaHWE NENTHUIHOM CBS3U.
buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 NENTUIOB.

benku kak mnpupoaHeie nosumMepsl. IlepBuyHas, BTOpUYHAs W TpeTUYHAs
CTpyKTypa OenkoB. XWUMHYECKHE CBOHCTBa OEJIKOB: THAPOJIN3, JACHATypaius,
KauyeCTBEHHbIE PEAaKLIUH Ha OEJIKH.

OKCHEPUMEHTAIBHBIE METOJbl HM3YYEHHMsS BELIECTB M HUX IPEBPALLCHUN:
pacTBopeHHEe OETKOB B BOJE, JCHATyparus OEIKOB IMPU HArpeBaHWH, IBETHHIC
peakuuu Ha O€NKW, peHmIeHHEe SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTCcolepKallMe ~ OpPraHWYeCKHE  COCAUHEHUs» U «Pacrnio3HaBanue
OPraHUYECKUX COCITUHECHUI.

BbicOKOMOJIEKY ISIPHBIE COCAUHEHMS.

OCHOBHBIE MOHATHSI XWMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALMHU, CPEIHSASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEJUHEHHN —
MOJIMMEPU3ALIMS U TTOJTMKOHICHCAITHSI.

[TonmumepHbie Matepuanbl. IlmacTtmaccbl (TOJMATHIEH, TOJUIIPONUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOI, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJMdTUIICHTepePTanar). Y THin3alius 1 nepepaboTka miacTyka.

D1acTOMEpHI: HATypaJIbHBIN KayuyK, CUHTETUYECKUE Kay4yKH
(OyTaaueHOBBIN, XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbie (XJIOMOK, IMIEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAPOH U JIABCAH).

[Tonumepsl CIIEIMAIBHOTO Ha3HAYCHUS (Teduion, KeBJap,
AJIEKTPOIPOBOISIIIUE MTOJIMMEPHI, OMOpa3iaraeMole OJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbI H3YyYCHHUS BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJICHUE ¢ 00pa3llaMH MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHUE OSKCIEPUMEHTAIbHbIX 3amad 1o Teme «Pacno3HaBanue
IJIACTMAcC U BOJIOKOHY.

Pacuérnrblie 3amaun.

Haxoxpaenue MosiekynasipHOM (OpMysibl OpraHUYECKOrO COCAMHEHUS IO
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXKICHUE
MOJICKYJISIPHOM  (POpMyJIbIl OPraHMYECKOrO0 COEIUWHEHHs Mo Macce (00béMy)
MPOJYKTOB CrOpaHus, MO KOJHMYECTBY BellecTBa (Mmacce, 00bEMY) MPOIYKTOB
peaKkiuyu W/UIM UCXOJHBIX BEHIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (QOpPMYIIbI
OpTraHUYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKUX CBOWCTB WU CIOCOOOB
MOJIyYEHUsI, OMpeJeCHUEe JO0JM BbIXOJIa MPOAYKTAa PEAKIUH OT TEOPETUUECKHU
BO3MOKHOTO.

MexnpeMeTHbIE CBS3H.

Peanmm3zannst MeXnpeIMETHBIX CBA3EH MPU N3YYEHUH OPTaHMYECKON XMMHH B
10 xmacce ocylIecTBISETCS YEpe3 HCIONb30BaHME KakK OOIIMX €CTECTBEHHO-
HAYYHBIX TIOHSATUW, TaK M TMOHATUH, MPUHATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBeHHO-HAYYHbIE MIOHATHS: SABJICHUE, HAYYHBIN (DakT, rUmoTe3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, KiaccuduKkamus, HAOIIOJICHNe, H3MEpEHUE,
AKCIEPUMEHT, MOJIEIb, MOJICIHUPOBAHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
OSHEPTreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoOe€ COCTOSHHE
BEIECTBA, (DU3MYECKHE BEITUYMHBI, CIUHUIIBI W3MEPEHHUs, CKOPOCTh, DHEPIus,
Macca.

buonorus: kierka, opraHm3M, 3KOCHUCTeMa, Ouochepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TETEPOTPODHBIA THUI TUTAHUA, OPOKEHUE,



doTocuHTE3, IbIXaHWE, OCJIKW, YIJIEBOJBI, JKHPbI, HYKICHHOBHIC KHUCIIOTHI,
(bepMeHTHI.

['eorpacdusi: mosie3HpIe UCKOTIAEMBIE, TOTUIHABO.

TexHOIOTHS: THINEBbIE MPOIYKTHI, OCHOBHI PAIMOHAIHLHOTO TTHTAHHS,
MOJOIIIE CPEJICTBA, MATEPHAITBI M3 UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuueckre 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX saep. XUMUYecKu 3neMeHT. M3oromnbl. CtpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC UHCIIA. DHEPTETHUECKHE YPOBHU WU
noypoBHHU. ATOMHBIE opOuTanu. Kinaccubukamuss XuMHIeCKuX 3JIEMEHTOB (S-, P-,
d-, f-smementsl). PacmpemencHue SIEKTPOHOB 10 AaTOMHBIM — OpPOHUTAIISM.
DNeKTpOHHBIE KOH(PHUTYpAIIK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOJIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSIHUH, DJICKTPOHHBIC KOH(PHUTYpaIlMd HOHOB.
DJIEKTPOOTPULIATEIILHOCTb.

[Tepnonnueckuit 3axkoH u Ilepronnyeckas cucremMa XUMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBa3b nepuoanueckoro 3akona u llepuoanueckoil cuctemsl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM M Nepuoaam. JIJHAYEHUE
nepuoauueckoro 3akoHa /.M. Menneneesa.

XuUMHuYecKkasi CBs3b. BHAbl XMMHYECKOM CBSI3U: KOBAJCHTHAs, HMOHHAas,
MeTauinyeckas. MexaHu3mbl 00pa3oBaHUS KOBAJCHTHOM CBSI3U: OOMEHHBIN U
JOHOPHO-AKIENTOPHBIN. DHEPrus U JJuHa cBs3H. [1oIapHOCTD, HATPaBIEHHOCTD U
HACHIIIAaEMOCTh KOBaJ€HTHOW CBsA3U. KpaTHbeie cBs3u. BogoponHas CBs3b.
MexMONeKyJIIpHbIE B3aUMOICHCTBUSI.

BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOEHUEM (Ha MpUMEpe COeAMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBnenne 0 KOMIUIEKCHBIX coequHEHHIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeb, JHUraHlbl. 3HAYEHUE KOMIUIEKCHBIX COEAMHEHUM.
[loHsiTHE O KOOPAMHALITMOHHOW XUMUH.

BemectBa  MONEKYJSApPHOTO M HEMOJEKYJSIPHOTO  CTpO€HMs.  Turbl
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[lonstue o nucrnepcHbix cucremax. Mctuaueie pactBopsl. [Ipencrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTpPAIlUM PacCTBOPOB:
MaccoBas JI0JIsl BEIIECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpauus. HackileHHbIe u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KprcTanmoruaparsl.



Knaccudukanus m HOMEHKIATypa HEOPTaHUYECKUX BEIIEeCTB. TpHUBHAIIbHbBIC
HAa3BaHUS OTJIEJIbHBIX MIPEACTABUTENIE HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMudeckux peakiuii B HEOPTaHMYECKOW UM OpPraHuYecKou
XUMUHU. 3aKOH COXPAaHEHUS MacChl BELIECTB; 3aKOH COXPAHEHUsS U MpPEBpalleHUs
SHEPTUU MPU XUMHUYECKUX peakiusix. TeroBbie 3h(HEKThl XUMUYECKUX PEAKIUH.
TepMoXxuMHUYECKHE YPABHEHUS.

CKOpOCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (HDaKTOPOB.
['omoreHHble 1 reTeporeHHble peakuuu. Katanus u katanu3atopsl.

OO6parumbie 1 HeoOpaTUMBbIE peakiui. XUMHUecKoe paBHoBecue. KoHcTanTa
XUMHYECKOro paBHOBecusl. DaKTOpBI, BIMSIOIIME HA IMOJOKEHUE XHUMHUYECKOTO
pPaBHOBECHS: TEMIEPATypa, JABJICHUE U KOHLEHTPALIMU BEUIECTB, YYACTBYIOIIHNX B
peakuuu. [Tpunnun Jle [larense.

Onektponutuueckas auccormainus. CuiibHble M claOble  3JIEKTPOJIUTHI.
Crenenp nuccoumanuu. Cpena BOJIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpasibHas,
mienouHas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMeHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHbIE  peakunu.  CTEerneHb  OKUCIICHHS.
Okucnurenb W BOCCTAHOBUTENb. [Ipolecchl OKHUCIEHHUS W BOCCTAHOBJICHUA.
Baxnelime oKucauTenIM M BOCCTAHOBUTENIU. MeETOA AJIEKTpOHHOTO OanaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIIIABOB BELIECTB.

OKCIEPUMEHTAIbHBIE METOJIbl H3YyYEeHHUS BEIIECTB M HUX MPEBPAIICHUN:
pa3noKEHUE TMEPOKCUAAa BOAOPOJA B NPUCYTCTBUU KATAIM3aropa, MOJIEIU
KPUCTALTMYECKUX PEHIETOK, MTPOBEJICHUE PEaKIMii MOHHOTO OOMEHa, oTpe/ie/ieHre
Cpedbl PacTBOPOB C TMOMOIIBID HMHIAMKATOPOB, M3YYEHUE BIMSHUS PA3TUYHBIX
(GakTOpOB Ha CKOPOCTh XHWMHUYECKOW PpEAKIUM U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSL.

Heoprannueckasi xumusi.

[Tomoxenne HemertaioB B Ilepuognyeckod CHCTEME  XHUMHUYECKUX
sanemenToB J[.M. MenneneeBa 1 0COOEHHOCTU CTPOEHUsSI WX aToMoB. Puznyeckue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHSI HEMETAIJIOB (HA MPUMEPE KUCIOPOJia, CEpHI,
dbocdopa u yriaeposa).

Bonopon. Ilonyuenue, ¢uznmyeckue M XUMHUYECKHE CBOWCTBA: PEAKIUU C
METayIlaMd M HEMETaJUylaMH, BOCCTaHOBUTEJbHbIE CBoWcTBA. ['mapumsl.
TomIMBHBIE 2IIEMEHTHI.

lamorensl. Haxoxaenue B mpupojne, CocoObl MONy4YeHUs, (PU3UYECKHUE WU
XAMHUYECKHE CBOMCTBA. [ aJIoreHOBOIOpOIbl. BaxkHeume KUCIopoACoaepKaIre
COEIMHEHMS TajoreHoB. JIabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOTYYEHUS
rajgoreHoB. [ [puymMeHeHne rajoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHble W HPOMBILUIEHHBIE CIIOCOOBI MOIYYEHHUS
kuciopona. Puznyeckre U XMMHYECKUE CBOMCTBA M IPUMEHEHWE KHCIOPOJa U
030Ha. OKCUbI U TIEPOKCHU/IBI.

Cepa. HaxoxneHue B TpUPOJie, CIOCOOBI TOJNy4YeHUS, (PUIHYECKUE H
xumudeckue cBorctBa. CepoBomopona, cyibhuasl. Oxcun cepsi(1V), oxcua
cepol(VI). CepHucras u cepHas KHUCIOTBI U HX coiid. OCOOCHHOCTH CBOWCTB
CepHOl KUCIIOTHI. [IpuMeHeHne cepbl U €€ COeTMHEHUI.

Azor. Haxoxnaenue B mpupoje, CHocoObl ModayyeHus, (u3MdecKkue u
XUMHYECKUE CBOKCTBA. AMMHAK, HUTpUIbl. OKCcHUIIBI a30Ta. A30TUCTas U a30THas
KUCIOTHI U UX coih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHenune azora
U €r0 COeIMHEHUI. A30THbBIE y100pEHHUS.

®dochop. Haxoxnenue B mpupoje, CrnocoObl MONMydeHHs, (PU3HUYECKUE U
xumuueckue cBorctBa. dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue Qocdopa u ero coeaunenuii. dochopHbie
ya0OpeHus.

Yraepoa, HaxoxJIeHUE B IpUpoje. AJUIOTPOINHbIE  MOIU(PUKALMY.
du3znyeckue M XUMHYECKHME CBOMCTBA MPOCTHIX BEHIECTB, OOPa30BaHHBIX
yriepoaom. Okcup yriepona(ll), oxcun yrnepona(lV), yronbHas kuciora u e
CoJIu. AKTHBUPOBAHHBIA Yyroyb, ancopOuus. DyinepeHsl, rpadeH, yriepojHbie
HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEIIECTB, 0OPAa30BaHHBIX YIJIEPOJOM, U €Tr0
COCIUHEHHU.

Kpemunii. Haxoxxnenne B mpupoze, cnocoObl MOMydeHUs, (QU3NYECKUE U
xumuueckue cporctBa. Oxcupa kpeMuusA(lV), KkpeMHUEBas KUCIOTA, CHIIMKATHI.
[Ipumenenue kpeMHus U ero coenuHeHu. CTeKI0, €ro MOIYyYEHHE, BUABI CTEKIIA.

[Tonmoxenne metamnoB B [lepuoanyeckoil cucteMe XUMHUYECKHUX JIEMEHTOB.
Oco0eHHOCTH CTPOEHUSI AJIEKTPOHHBIX 000J0YEeK aToMOB MeTauioB. OOmue
(u3nueckre cBOMCTBa MeTauioB. IIpruMeHeHHe MeTamioB B OBITY M TEXHHKE.
CmutaBel METAIIIOB.

DNEeKTPOXMMHYECKUI pAx HanpsbkeHu MerauioB.  OOmme  crnocoObl

MOTYy4YECHUS METaJIOB: TUIPOMETAILTYPI U, MUPOMETAJLTYPIus,
anekTpometatyprusi. llonstue o kopposun MeramwioB. CrmocoObl 3aiuThl OT
KOPPO3UHU.

O6mrast xapakrepuctuka MetamioB |A-rpymmer [lepuogudeckoit cucTemsl
XUMUYECKUX DJJIEMEHTOB. Hartpuii w xanmuii: mnomydeHue, GQU3MYECKUE U
XMMHYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEMIECTB U UX COEAUHEHUN.

O6mrast xapaktepuctuka metawioB |IA-rpynmer [lepuoandeckoit cucTembl
XUMUYECKUX OJJIEMEHTOB. MarHmii W KalblMid: TOJy4YeHHe, (U3HYECKUE U
XMMHYECKUE CBOWCTBA, IMPUMEHEHUE IIPOCTHIX BEIIECTB U HX COCIMHEHHM.
XKécTkocTh BOJBI M CTIOCOOBI €€ YCTpaHEHUSI.



AJIOMUHUIA: TIOTy4YeHUE, (PU3ndecKkue 1 XUMUYECKUEe CBOMCTBA, MPUMEHEHNE
IPOCTOTO BEIIECTBA M €ro coeAauHeHuil. AMQOTepHbIe CBOWCTBA OKCHAA H
TUAPOKCH]IA ATTFOMUHUSA, THAPOKCOKOMITJIEKCHI aTFOMUHUS.

OO6mrast xapakTepucTHKa MeTauioB T1o004HbIX mnoArpynn (b-rpymm)
[Ieproanyeckoun CUCTEMBI XUMHUECKHUX JJIEMEHTOB.

duznyeckre U XMMUYECKHUE CBOMCTBA Xpoma U ero coeanHeHuil. OKCUIbl U
rugapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U auxpomarbl, HX
OKHUCJIHTENbHbIE CBOMCTBA. [losyueHune u npuMeHeHrue Xxpoma.

duznyeckue M XUMHYECKHE CBOWCTBA MapraHila M €ro COeAMHEHUM.
Baxwnetimue coenunenuss wmapranma(ll), wmapranna(lV), wmapranma(VI) wu
mapranna(VIl). Ilepmanranat kaiausi, €ro OKUCIUTEIIbHBIE CBOMCTBA.

dusnyeckue ¥ XUMUYCCKHUE CBOMCTBA JKejie3a M ero coeauHeHuid. OKCHIBI,
rugapokcuabl u conu xene3a(ll) u xenesa(lll). [Tonydyenue u npuMeHeHue xejesza
U €T0 CIUIaBOB.

Pu3nUeCKrue 1 XUMUYECKHUE CBOWCTBA MEIU U €€ coenuHeHuu. [lonyuenue u
IPUMEHEHUE MEIN B €€ COCTMHCHUI.

[{unk: mosydeHue, (U3MYECKHE W XUMHUYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUAPOKCH]IA IMHKA, THIPOKCOKOMILIEKCHI IMHKA. [IpuMeHeHmne
[IUHKA U €r0 COCIUHCHUM.

OKCIEpPUMEHTAIBHBIC METOJbl HM3YYCHHS BEIISCTB M WX IPEBPAIICHUIA:
u3yueHue oOpas3loB HEMETaJUIOB, ropeHue cepnl, docdopa, xene3a, MarHus B
KUCJIOPOJIe, HW3yYEeHUE KOJUIeKIun «MeTtamisl W CIUIaBbD), B3aUMOJICHCTBHE
IIEJIOYHBIX ¥ MIETOYHO3EMEIbHBIX METAIIJIOB ¢ BOJOW (BO3MOYKHO HMCIIOJIb30BAHHE
BUJICOMATEPHUAIIOB), B3aUMOJICCTBUE IIMHKA W JKeJie3a C pacTBOpaMHU KHUCIIOT |
IIeJI0YeH, KaYECTBEHHBIE PEaKIni Ha HEOPTaHWISCKUE aHWOHBI, KATHOH BOJIOPOa
W KAaTHOHBI METAJUIOB, B3aMMOJICHCTBHE THUIPOKCHUIOB AIIOMHUHUS W IIMHKA C
pacTBOpaM¥ KHCIIOT W IIENOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 33/1ad M0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSY,
«MeTaJThl TIaBHBIX TOATPYID, «MeTaapl TOOOYHBIX TTOATPYIII.

XuMHuS U KU3Hb.

Ponp xumum B o0ecrieueHuM yCTOMYMBOTO pa3BUTHA delioBedecTBa. [loHsTHE
0 HAyYHBIX METOJaX IIO3HAHWS W METOJOJOTHH HAyYHOTO HCCICIOBAHUS.
Hay4nple mpuHIUTIBI OpraHU3aIlid XUMUYECKOTO MTPOU3BOACTBA. [[poMbITIUICHHBIC
CIOCOOBI TOMYYEHUS BAKHEUIIINX BEIIECTB (HAa MPUMEpE MPOU3BOJICTBA aMMHAKA,
CEpHON KHUCJIOTHI, MeTaHoa). [I[poMbIlIUIeHHBIE CTIOCOOBI MOTYYECHUS METAILIOB U
CIUTAaBOB. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH CpPeIbl W €ro TMOCIEACTBUS.
Ponp xumun B oGecriedeHuN YHEPTreTHIECKOI 0€30MacHOCTH.

Xumusg u 310poBbe uenoBeka. JlekapcTtBeHHble cpencrBa. lIpaBmiia
UCIIOJIb30BaHUS JICKAPCTBEHHBIX MpenaparoB. Poibs XuMun B pa3BUTUU MEAUITUHBI.



XVMUS TIUIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N00aBku. Poib xumuu B
oOecreueHny MUIeBoi 6€30MacHOCTH.

Kocmernueckne u mnapdromepnbie cpenctBa. beitoBas xumus. [lpaBuna
0€30macHOTO UCIIOJIb30BAHUS TMPENnapaTtoB OBITOBOM XHWMHUHU B TIOBCEIHEBHOM
KU3ZHU.

XUMHUS B CTPOUTENHCTBE: BAKHEUIIINE CTPOUTEIbHbIE MaTepuaibl (IEMEHT,
OeTOH).

XuMUS B CeNTbCKOM X03siicTBe. OpraHu4ecKrue U MUHEPAIbHbIC yI00PEHMUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTE€pHallbl, KPACKH, CTEKIIO, KE€paMHUKa.
Marepuaisl st 351eKTpoHUKUA. HaHOTEXHOIO0THH.

PacuérHrble 3agaun.

Pacuétel: mMaccel BemecTBa Ui 00bEMa Ta30B MO HW3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM 00BbEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIECTB,
Macchl (00BEMa, KOIMYECcTBa BEIIECTBA) MPOJAYKTOB PpEAKIMH, €CIH OJHO U3
BEILIECTB HMMEET NpUMecH, Macchl (00BEMaA, KOJMYECTBA BEIIECTBA) MPOAYKTa
peaKuuu, €Ciaud OJHO M3 BELIECTB JAaHO B BHUJAE pPACTBOPA C ONPENCIEHHOU
MAacCOBOM JOJIEd pPACTBOPEHHOIO BEIIECTBA, MACCOBOM [JIOJIM M MOJIAPHOM
KOHIIEHTpPAIIMM BEIIECTBA B PAacTBOpPE, JOJM BBIXOAA MPOAYKTa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzanuss  MeXnpeaMeTHbIX  CBsI3ed 1OpW  HU3ydyeHUH oOwmend u
HEOpPraHW4eCcKorW XumMuU B 11 Kilacce OCyIIecTBIAETCS 4epe3 UCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHUHN, IPUHATHIX B OTACIBbHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO61uue ecTecTBEHHO-HAYUHbIC TTOHSTHS: SIBJICHUE, HAYUYHbIN (aKT, TUIIOTE3a,
TEOpUsl, 3aKOH, aHaJU3, CUHTE3, KJIacCU(UKAILMS, MEPUOJUUYHOCTh, HAOIIOCHUE,
VU3MEPEHUE, IKCIEPUMEHT, MOJEIb, MOJICIIMPOBAHUE.

®usuka: Marepusi, MHUKPOMHUD, MaKpOMHP, aTOM, »3JIEKTPOH, HPOTOH,
HEUTPOH, HOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb,
BCIIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSIHHE BEIICCTBA, HJICAIBHBIN Tas3,
¢dbu3nyuecKue BEIMUNHBI, €IMHUIIB U3MEPEHUS, CKOPOCTh, SHEPTHsI, Macca.

buonorus: knetka, opranusM, sKOcUcTeMa, Ouocdepa, MeTaboau3M, MaKpO-
¥ MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIEBOIbI, HYKIICHHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTrOBOPOT BEILIECTB U IMOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOPHBIE TOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOILINBO,
pecypchl.

TexHoorusl: XUMUYECKasi MPOMBIILIEHHOCTb, METAJUTYPIrusi, CTPOUTEIbHBIE
MaTepuaibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MHUILEBASI MTPOMBIIUIEHHOCTD,
dbapmareBTHUYECKAS IIPOMBILIJIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHUX



IpciapaTroB, IIPOU3BOACTBO KOHCTPYKHHMOHHBIX MATCPpHUAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTh, HAHOTCXHOJIOT'HH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B coorBeTcTBHMM ¢ CHCTEMHO-ACSATEILHOCTHBIM IOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS TNpeaMera «XUMHS» Ha YPOBHE CpPEIHETO
obmiero oOpa3oBaHUsl BBIACICHBI CIEAYIONIUME COCTABJISAIONIME: OCO3HAHUE
00YyJYaIOIMIMMHUCA POCCUHCKOW TPaKTAHCKOM HJICHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOIIPE/ICTICHUIO; HATMYME MOTHUBAITUU K
00y4YeHHIO; TOTOBHOCTh U CIHOCOOHOCTh OOYYarOIIUXCS PYKOBOICTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMH M HOPMaMU TIOBEJEHUS; HaJIU4YHe
MIPaBOCO3HAHUS, SKOJIOTUUECKON KYJIbTYPhI; CIOCOOHOCTh CTABUTh 1IEIU U CTPOUTH
’KH3HCHHBIC TIAHEI.

JIngyHOCTHBIE pE3yJbTaThl OCBOCHUS TNpeaAMeTa «XHUMHUS» OTPaKaroT
c(hOpPMUPOBAHHOCTh OIBITA [MO3HABATEIHHOM M TMPAKTUUECKON AeATEeITLHOCTU
o0yuarommxcs B MpoIiecce peaan3aii o0pa3oBaTeIbHON AesITeIbHOCTH.

JIngyHOCTHBIE pE3yJbTaThl OCBOCHHUS TNpeaAMeTa «XHUMHUS» OTPaKaroT
c(hOpPMUPOBAHHOCTh OIbBITA [MO3HABATEIHLHOM M MPAKTUUECKON AESTETLHOCTU
oOyJarommxcsi B Mpolecce peann3ainuu o0pa3oBaTEIbHON NEATEIBHOCTH, B TOM
YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YUYAOIIUMHUCS CBOUX KOHCTUTYIITMOHHBIX TIPaB U 00sI3aHHOCTEM,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLUMAIbHBIX HOpPMax M NpaBUJaX MEXKIUYHOCTHBIX
OTHOIIICHUM B KOJJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIILHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUM YYEOHBIX U MO3HABATENbHBIX 3aJ/1a4, BHIIOIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TIOHMMATh W TPUHAMATh MOTHWBBI, HAMEPEHUS, JIOTHKY H
apryMEHTHI IPYTUX MPH aHATN3E PA3TUYHBIX BUIOB YICOHOU JIeATEIHLHOCTH,

2) NaTPHOTUYECKOT0 BOCTIMTAHUS:

[EHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTCUYECTBECHHOM XMMUHU;

YBaKCHHS K TIPOIIECCY TBOpPYECTBA B OOJIACTH TEOPUU M IMPAKTUUICCKOTO
NPUIOKECHUS XHMHH, OCO3HAaHHUS TOTO, YTO JaHHBIE HAYKH €CTh pPe3yibTaT
JUTNTEIbHBIX ~ HAONIOACHUM, KPOIOTIUBBIX  OKCIIEPUMEHTAJIBHBIX  ITOMCKOB,
MIOCTOSTHHOT'O TPyAa YUEHBIX U TIPAKTHKOB;



MHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUM M IOCIEAYIOIIEM
aHaJIn3e MHQPOpPMAIMKU O MEPEAOBbIX JTOCTIKEHUSAX COBPEMEHHOW OTE€YeCTBEHHOM
XUMHUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOTO ITOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYalllH, CBSI3aHHbIE C XMMUYECKUMU SIBJICHUSIMU,
U IPUHUMAaTh OCO3HAHHBIE PELICHUsI, OPUEHTHUPYACh HA MOPAJIbHO-HPAaBCTBEHHbBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJECHHWE M MOCTYNKU CBOMX TOBapHILEH C
NO3UIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM U C Y4ETOM OCO3HAHUS IOCIIEICTBUI
HOCTYIIKOB;

4) popmupoBaHHS KYJbTYPBbI 310POBbS:

NOHMMaHUsl LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpasa IKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/10POBbIO;

coOmro/ieHns TpaBuil O€30MacHOro OOpallleHUs C BellecTBaMu B OBITY,
IIOBCEJHEBHOM KU3HU, B TPYI0BOU ACATEIBHOCTH;

NOHUMAaHUS UEHHOCTH TNPaBWJI HHJIWBHUIYAIbHOTO M  KOJUJIEKTUBHOTO
0e301acHOr0 MOBEACHUS B CUTYalLIMSIX, YTPOKAIOIIMUX 3/I0POBbIO U )KU3HU JIOACH;

OCO3HAaHMUS MOCJIEACTBUNA M HENMPUATUS BPEAHBIX NPHUBBIUEK (YHOTPEOICHUS
AJIKOT0JIs, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4e€0OHO-HMCCIIEIOBATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO IOJIE€3HOH, TBOPYECKOM U JAPYrMX BHJAAX
NeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE€ B PEIICHHMH NPAKTUYECKUX 3aaad
COI[MAJIbHOM HAMPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

UHTEpeca K MPAKTHUECKOMY M3YUYCHHIO MPO(PECCH Pa3iIndHOTO poja, B TOM
YKCJIE HA OCHOBE MPUMEHEHHMS IPEIMETHBIX 3HAHUI 10 XUMUHU;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaraM TPYAOBOU A€ TENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HWHAMBHUAYAJIbHOH TPACKTOPHUH
oOpasoBanwmsi, Oynymielr mpodeccud W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00IIeCTBRa;

6) 3K0JI0rH4eCKOr0 BOCIIUTAHHUA:

HKOJIOTUYECKU IIEJIECO00Pa3HOr0 OTHOILIEHHUS K MPHUPOJIEe KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHMMaHUs TJI00AJbHOTO XapaKTepa 3KOJOTMYECKUX MpoOJieM, BIUSHUSA
SKOHOMHYECKHUX IPOLECCOB HA COCTOSIHUE ITPUPOAHON U COLMATIBHON CPEABL;



OCO3HAHUS HEOOXOJUMOCTH HCIIOJIb30BAHUA JOCTIDKCHUM XUMHH  JJIsS
peLIeHUs] BOIIPOCOB PAlMOHAIBHOIO IPUPOJOIIOIb30BAHUS;

AKTMBHOTO HENPUATHUS JACUCTBUM, IPUHOCILIMX BpEd OKPYXKaroLIEH
IPUPOAHON Ccpejie, YMEHHS TPOTHO3UPOBATh HEOJIArOMPHUATHBIE HKOJIOTHYECKUE
MIOCJICACTBUS MPEANTPUHUMAECMBIX JEUCTBUU U IPEAOTBPALLATH UX;

HaJIMYUsl Pa3BUTOrO SKOJOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYpHI,
ombITa NEATEIbHOCTH AKOJIOTHYECKOM HaIlpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBAaTbCS MMM B ITO3HABATEJIbHOW, KOMMYHHUKAaTHUBHON M COLMAJIbHOU
NPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUA
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHUSl CHeUUPUKA XUMUU Kak HayKH, OCO3HAaHHS €€ pOoJu B
dbopMUPOBaHUN PAIMOHAIBHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU I€JIOCTHOTO
IpeACTaBICHHs] 00 OKpY>KalollleM MUPE Kak O €IUHCTBE MPUPOJBI M YEIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUuH MpodJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU IS COBPEMEHHOM
UMBWIN3AIMA: B €€ T'YMAHUCTHUYECKOM HAINPABICHHOCTH W BAaXXHOM pOJIM B
CO3/laHMM HOBOM 0a3bl MaTepUaIbHOM KYJIbTYpPhl, B PELICHUH TJI00ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHUSI UEJIOBEUECTBA — CBHIPHEBOM, YHEPTrEeTUUYECKOM,
MUIIEBONA U DKOJOTHYECKOM 0€30MacHOCTH, B PA3BUTUM MEIUIIMHBI, 00€CTICUCHUHN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTHYECKA KOM(POPTHON KU3HU KAXKJIOrO UjieHa
00I11eCTBa;

€CTECTBCHHO-HAYYHOM TPAMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJIOB
MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIMOJIb30BaTh
TOJTy9aeMble 3HAHUS JUIS aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpPA U
MPOUCXOJIAIINX B HEM U3MEHEHHM, YMEHUS J1eJIaTh 000CHOBAHHBIEC 3aKIIOUCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIOMHUXCS JIaHHBIX C T[EJIBI0 TOJTYYEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HKCIOJIb30BaTh XUMHUYECKHE 3HAHUS JiA
perieHust Ipo0IeM B pealibHbBIX KU3HCHHBIX CUTYAIHSIX;

VMHTEpPECA K TO3HAHUIO, UCCIIEI0BATENBCKOM AEATEIbHOCTH,

TOTOBHOCTH H  CIIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0o0Opa30BaHUI0, K AaKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHM 1O XHMHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSMU;

MHTEpeca K OCOOCHHOCTSM TpyJAa B pasnuyHbIX chepax mpodeccruoHambHOM
JESTENbHOCTH.



METAIIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE PE3YIbTAaThl OCBOCHHS MPOTPAMMbI [0 XMMHHU HAa YPOBHE
CpeIHero oo1ero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIE ISt dbopMupoBaHus MHUPOBO33PEHUS oOyyJaronmxcs
MEXAUCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOILIEHAYUYHbIE MOHATHUS, OTpaKarolue
LEJIOCTHOCTh HAy4YHON KapTUHBI MUpa M CHEUU(PHUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPIHs, SBICHUE,
npolecc, CUCTeMa, HayYHbIM (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCIeOBaHUE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHble yyeOHbIe NEWCTBUS (TO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,

pEryJsiTUBHbIE), oOecrneynBarolme dbopmupoBaHue (GyHKUIHOHATBHOM
IPaMOTHOCTH M COLUAJIbHON KOMIIETEHIIMU O0y4arOINXCS;
CIIOCOOHOCTH oOy4Jaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAJbHbIE y4eOHbIE
NEUCTBUS B MIO3HABATENBHON U COLIMAIIBHOM IPAKTHUKE.

MeranpenMeTHble pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMHU
y4eOHbBIMM  TIO3HABAaTEJIbHbIMH, KOMMYHHUKAaTUBHBIMU M  PEryJSATUBHBIMU
NEHUCTBUSMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YYeOHbIEe 1eHCTBUA

1) 6a3oBbIe JIOrHYECKHE TeHCTBUSI:

CaMOCTOSITENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENN JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX
JTOCTHKEHHUS, COOTHOCUTD PE3YJIHTATHI AEATEIBHOCTHU C MOCTABICHHBIMU LIEIISAMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIJICJIATh XapaKTEPHbIE MPU3HAKU TMOHSATUA U yCTAHABIMBATh MX B3aUMOCBS3b,
UCIIO0JIb30BaTh COOTBETCTBYIOIINE MOHATHS JI1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUI;

BBHIOMpATh OCHOBAHUSI M KPUTEPUM A KJIacCU(PUKAIIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTAHABIUBATh MPUYUHHO-CICICTBEHHBIE CBSI3M MEXKIY H3y4ae€MbBIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE pPacCyXJACHUs (MHAYKTUBHbBIC, JEAYKTUBHBIC, IO
AQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B paccMaTPUBAEMbIX
SIBJICHUSAX, (DOPMYJIMPOBATH BBIBOABI U 3aKJIFOUCHUS;

MIPUMEHATh B MPOLIECCE MO3HAHUS UCIIOJIb3YEMbIE B XUMUU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BBIBATH MOJICIIBHBIC MPE/ICTABICHUS — XUMUUYECKUN
3HaK (CUMBOJI) OJJIEeMEHTa, XuUMUYecKas (opmyna, ypaBHEHHE XWMHYECKOU



peakuuu — IpU pElIeHUH Y4YEeOHBIX MO3HABATENbHBIX M MPAKTHUECKUX 3ajad,
IPUMEHATh Ha3BaHHBIE MOJEIIBHBIE MPEICTABICHUS JJIs BBISBICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaEMbIX BEIIECTB U XUMUYECKUX PEAKLINN.

2) 0a3oBbIe HCCJIeI0BaTEIbCKHE 1eHCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHMS BEIIECTB M XMMHYECKHUX
peakuuii;

(opMyIupOBaTh LEIN U 3a/1a4U UCCIEA0BaHUs, UCIIOJIb30BaTh NOCTABICHHBIE
U CaMOCTOATENbHO CQOPMYJIUPOBAHHBIE BONPOCHl B KAueCTBE MHCTPYMEHTA
NO3HaHUSI U OCHOBBI JJi1 (POPMUPOBAHUS TMIOTE3BI 10 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXIACHUI;

BJIAJIETh HAaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHWPOBAHMS M IIPOBEICHUS
YYEHMUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJI0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3yJsbTaTr, (OopMyIMpOBaTh
0000111eHUS U BBIBOJbI OTHOCUTENIBHO TOCTOBEPHOCTHU PE3YJIbTATOB MCCIIEI0BAHUS,
COCTaBJIATh OOOCHOBAHHBIM OTUYET O MPOJIEeTaHHOM padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3ajlady, NPUMEHEHUIO pa3InYHBIX
METO/I0B [TO3HAHMUS.

3) pabora ¢ unpopmaumeii:

OPUEHTHUPOBATbCA B PAa3IMYHBIX HCTOYHHMKAX MHGpoOpMauuu (HAy4HO-
NomyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoOBaTh MHPOPMALMIO Pa3IMYHBIX BUAOB U (opM
IPE/ICTABIICHHUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTH;

(opMyIHpOBaTh 3aMpPOCHl U NPUMEHSTh PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuH(poOpManMy, HEOOXOAMMOW HJi1 BBINOJHEHUS YYEOHBIX 3a4ad
OIPEIETIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTUMaJbHYIO  (OpMy  TNpeACTaBICHUSA
uHpopMaIuu (cxembl, TpaduKu, AUArpaMMBbl, TAOJIHUIIbI, PUCYHKHU U IPYTHE);

UCIIOJb30BaTh HAy4YHBIM fA3BIK B KayecTBE CpeAcTBa Mmpu padore ¢
XUMHUYECKON HMH(pOpMAIMeil: NpUMEHSATh MEXIpeAMeTHble (pu3uueckue u
MaTeMaTHYeCKHe) 3HaKU U CUMBOJIBL, (hOpMYJIbl, a00peBUaTypbl, HOMEHKIATYPY;

HCII0JBb30BAaTh 3HAKOBO-CUMBOJHMYCCKUE CPEACTBA HATTIAAHOCTH.

KoMMyHMKATHBHBIE YHUBEPCAJIbHbIE YUueOHbIe 1elicTBUS:



3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYk Aa€MOU TEMBI B XOJI€ AUAJIOTA U/ WU
JIMCKYCCHUH, BBICKA3bIBAaTh UJIeH, POPMYITUPOBATH CBOU MPEITIOKECHUS
OTHOCUTEILHO BBITMIOJIHEHUS MTPEIJIOKEHHON 3a/1a4H;

BBICTYIIAaTh C IIPE3CHTALMEN pPE3YJbTaTOB II03HABATEIBHOU IEATEIbHOCTH,
IIOJIy4YE€HHBIX CAMOCTOSTEIBHO WJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUUYECKOM pabOThl MO HCCIIEOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peajanu3alui yueOHOTro NpoeKTa, u (OpMYyIHPOBATH BBIBOIbI
M0 pe3yibTaraM MPOBEIEHHBIX HUCCIEAOBAHMI MYyTEM COIVIACOBAHMUS IMO3ULUN B
X0J1e 00CYX AeHUSI 1 OOMEHAa MHEHUSIMH.

PeryiasiTuBHbIC YHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYIIECTBIATH CBOIO ITO3HABATEIbHYIO
NeATEeIIbHOCTh, Ompenenss e€ Ienu W 3ajJadd, KOHTPOJIUPOBaTh W IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh TMpe[jaraéMblii aJrOpUTM JICUCTBUN TpuU
BBITIOJTHEHUH Y4YeOHBIX UM HCCIEIOBATeIbCKUX 3ajad, BBIOMpaTh Haubojee
3 PeKTUBHBIN CMOCO0 WX PEIICHUS C y4YETOM IOJYYEHHS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHYECKUX PEAKIIUAIX;

OCYILECTBIATH CAMOKOHTPOJb JACSITEIbHOCTH HAa OCHOBE CaMOaHalu3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pe3yIbTATBl OCBOEHUS MPOrPAMMBbI [0 XUMHUU Ha yIiyOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro 0o0IIero o0pa30BaHMS BKIIOYAIOT CHEHH(PHUECKHE
JUTsl y4eOHOro npeaMera « XMMUs» HaydHble 3HAaHUS, YMEHHS U CLIOCOOBI JEHCTBUI
10 OCBOGHHIO, MHTEPIPETAMU U MPeoOpa3oBaHUIO 3HAHUM, BUIBI ACSITEILHOCTU
[0 MOJYYEHHUIO HOBOTO 3HAHHUS M NPUMEHEHUIO 3HAHUW B Pa3JIMYHBIX YYEOHBIX
CUTYyalHsIX, 4 TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTyalUsX, CBSI3aHHBIX C XUMHUEN. B
IporpaMMe IO XMMHUHM IIPEIMETHBIE PE3yJbTaThl IPEACTABICHBI [0 TroJaM
WU3YUYCHHUS.

10 KUIACC

[IpeqmeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHUS»
OTPAKAKOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUI: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMUU B CHUCTEME €CTECTBEHHBIX HAayK M €€ POJii B O0ECIEUCHHH YCTOMYMBOTO
pPa3BUTHUSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJOTHUECKOM, YHEPIeTUUECKON U



NUIIEBOM O€30MacCHOCTH, B Pa3BUTHH MEAMIIMHBI, CO3JaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HMCTOYHHKOB SHEPIUH, B oOecreyeHnu palMOHAIBHOTO
OPUPOJIOTIOIB30BaHUs, B (OPMUPOBAHUU MHUPOBO33PEHHUSI U OOILEH KYyJIbTYpPbl
YeloBeKa, a TakKKe DSKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3J10POBBIO U IPUPOJHON CpEAE;

BJIQJCHUE  CHCTEMOM  XUMHWYECKHX  3HAHHUW, KOTOpas  BKJIKOYACT:
OCHOBOITOJIATAIOIINE MOHATUS — XUMUYECKUN 3JIEMEHT, aTOM, AP0 MU DJIEKTPOHHAs
o0ojouka aroma, S-, P-, O-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aToMa, TIHOpuAM3anUs AaTOMHBIX opOuTanei, HOH, MOJeKya,
BaJICHTHOCTb, JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHMSI, XUMHUUYECKAas CBA3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN O0BEM, YITIEPOIHBIN CKeNeT, (QyHKIMOHAIbHAS
rpynmna, pajaudkall, CTPYKTypHble (opmyinbl (pa3BEpHYThie, COKpalIEHHbBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTypHas M IPOCTPAHCTBEHHas (reoMeTpuyeckasd,
ONTUYECKAsl), H30MEphbl, TOMOJOIMYECKUHA psA, TOMOJIOTH, YIJIEBOJOPOABI,
KHCJIOPOJ- M a30TCOAEpKallUe OPraHMYECKUE COEIUHEHUsl, MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJSIPHBIE COEIMHEHHs; TEOpPUHU, 3aKOHBI
(nepuoamueckuit 3axkoH JI. M. MeHneneeBa, Teopusi CTPOCHHUS OpPraHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aK0OH COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXPaHEHMSI
U TpEeBpalleHUs] DSHEPrUM IMpPU XUMHUYECKUX pEaKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIIHE B OCHOBE
NOHUMaHUSl TPUYUHHOCTU U CUCTEMHOCTH XMMUYECKUX SIBJICHUH; MPEACTaBICHUS
0 MEXaHU3Max XHWMHUYECKHX pEeaKIUd, TEPMOJMHAMHUYECKUX U KHHETUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIaX (MHIYKTUBHBIH U Me30MepHbI 3pPexTri, opuentantsl | u Il pona);
(haKTOJIOTHYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, IMOJyYEHHU U O€30IaCHOM
UCIIOJIb30BAaHUU BAXKHEWIIMX OPraHUYECKUX BEIIECTB B OBITY M NPAKTUYECKOMN
NEeATEIbHOCTH  Ye€JOBEeKa, OOMX  HAy4YHbIX NPUHIUOAX  XHMHAYECKOIO
POU3BOCTBA (Ha MPUMEPE MPOU3BOICTBA METAHOJA, TepepadoTKu HePTH);

c(OpMUPOBAHHOCTh YMEHHUH: BBIIBIATH XapaKTepHBIC MPU3HAKU TMOHSITHM,
yCTaHABIMBATh WX B3aWMOCBA3b, MCIOJb30BATh COOTBETCTBYIOLIME MOHITHUS MpU
ONMCAaHUU COCTABA, CTPOCHUS U CBOMCTB OPIraHMYECKUX COEAUHEHUMN;

c(hOpMUPOBAHHOCTh YMEHUI:

UCIIOJIB30BaTh XUMHUYECKYI0 CUMBOJIMKY I COCTABJIEHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEIIIECTB;

COCTABJISITh YPABHEHUS XUMHUYECKUX PEAKIMA U PACKPBIBATH MX CYIIHOCTb:
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUid  IMOCPEICTBOM  COCTABIECHUS
3JIEKTPOHHOIO ©OajaHca JTUX pEeaklHil, peakiuii HOHHOro oOMeHa MyTEM
COCTABJICHMS MX ITOJIHBIX U COKPAIEHHBIX NOHHBIX YPABHEHHI;



W3TOTABINBATH MOJICNIA MOJIEKYJI OPTaHUYECKUX BEIIECTB JJIs WILUTFOCTPAIUU
UX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAJJICKHOCTh H3YYCHHBIX
OpraHWYEeCKUX BEHIECTB IO HX COCTaBy M CTPOCHHUIO K OIPEACIEHHOMY
KJIAcCy/Tpynie COeJWHEHWH, JaBaTb UM Ha3BaHUA 10 CHUCTEMaTUYECKOU
Homenkiarype (IlUPAC) u mpuBoauTh TpUBHAIBHBIC Ha3BaHHS JJIA OTACIIBHBIX
IpeICTaBUTENIe OPraHUYEeCKUX BEIECTB (ITWIIEH, alleTHIICH, TOJIYOJ, TJIMLIEPHUH,
ATUJICHTIUKOIb, (eHon, GopManbaerui, aueTanbIerul, aieToH, MypaBbUHAs
KHUCIIOTa, YKCYCHAsl KHCIIOTa, CTE€aApUHOBAsI, OJIEMHOBAS, TATbMUTHHOBASI KUCIIOTHI,
IJIMLKH, alaHuH, MalibTo3a, (PyKTO3a, aHWIWH, JUBUHUI, U30MPEH, XJIOPOIPEH,
CTUPOJ U IpyTHE);

c(OPMHPOBAHHOCTbL YMEHHUS ONPEACIATh BHJ XHWMHUYECKOW CBSI3U B
OpraHUYEeCKUX COCJAMHEHHSIX (KOBAJICHTHAs W HWOHHAs CBs3b, G- M T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKCHHUS TEOPUU CTPOCHHS
opraHnueckux BemiecTB A. M. bytiepoBa 111 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa U CTPOCHUS;

c(hOpMHPOBAHHOCT, ~ yYMEHHH  XapaKTepU30BaThb  COCTaB, CTpPOEHUE,
duznueckrue W XUMUYCSCKHE CBONCTBA TUIMHWYHBIX MPEICTABUTEIICH Pa3IUYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: aJKaHOB, ITUKIOAIKAHOB, aJJKCHOB, aJIKaJHCHOB,
AIKWHOB, apOMAaTHYECKHUX YTJEBOJOPOJIOB, CIUPTOB, albJETHIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXHBIX A(UPOB, )KUPOB, HUTPOCOSTUHEHUN 1
aMUHOB, aMHHOKHCIIOT, O€JIKOB, YTJEBOJOB (MOHO-, M- W TOJHCAXapHaoB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBS3b  MEXKAY  HHUMH  yPaBHCHHSIMU
COOTBETCTBYIOIIMX XHMHUYECKHUX pEaKIUid C MCIOJb30BAaHUEM CTPYKTYPHBIX
opmy;

c(hOPMHPOBAHHOCTh YMEHHUS TMOATBEPKIAaTh HAa KOHKPETHBIX MPHMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHHM OT
KPaTHOCTH ¥ THIA KOBAJICHTHON CBS3M (O- U M-CBS3H), B3aUMHOTO BIUSHUS aTOMOB
Y TPYTII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Ceipbsi (He(pTh, TPUPOMHBIN Ta3, yrojib), CIOCOOBI €ro TepepadoTKu U
MPAKTUIECKOE TPUMEHEHHUE TIPOYKTOB MEpepadOTKH;

c(hOpPMHPOBAHHOCTh BIIQJICHUS CHCTEMOW 3HAHHM O €CTECTBEHHO-HAYYHBIX
METO/IaX TMO3HaHUSl — HAOJIOJACHUH, U3MEPEHUHN, MOJEIUPOBAHUN, IKCIIEPUMEHTE
(peanbHOM M MBICTICHHOM) U YMEHUS TPUMEHSThH ATH 3HAHUS;

c(hOpMHPOBAHHOCTH yMEHUS MPUMEHSTh OCHOBHBIE orepanuu
MBICITUTEILHON JEATCIbHOCTH — aHaju3 M CHHTE3, CpaBHEHHE, 0000IIeHwue,



CHUCTEMAaTHU3aIUIO, BBISIBICHUE MPUUYUHHO-CIEJACTBEHHBIX CBSI3€U — JJISI U3YUYEHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISTH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
HNOHATHUSIMU M TPEACTABICHUSAMHU JPYTHX €CTECTBEHHO-HAYUYHBIX IMPEAMETOB IJIA
0oJiee OCO3HAHHOTO TOHWUMAaHUS CYIIHOCTH MAaTE€pUaJIbHOTO E€IWHCTBA MHPA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKON XUMHUH sl OOBSICHEHHS U
IIPOTHO3UPOBAHUS ABICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOAY;

c(OPMHPOBAHHOCTh YMEHMH: MPOBOJUTH PACUETHI MO XHUMHUYECKUM
dbopMyamM ¥ ypaBHEHHUSIM XMMHUYECKUX PEAKIMI C MCIOJIb30BaHUEM (DU3UUECKUX
BeJIMYMH (Macca, O0BEM Tra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOKICHUID XHUMHYECKOU
(dbopMyJIbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHYECKUX DJIEMEHTOB,
IPOYKTaM CrOopaHus, MJIOTHOCTH Ia3000pa3HbIX BELIECTB;

c(hOpMHPOBAHHOCTh YMEHMII: TPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATh
C TIO3ULMUKA  DKOJOTMYECKOM  O€30HaCHOCTU  MOCJIEACTBUSA  OBITOBOH U
MPOU3BOJICTBEHHON JESATETHOCTU YeJIOBEKa, CBSA3aHHOM C IepepadoTKOn
BEILECTB, UCIOJB30BATh MOJYUYEHHbIE 3HAHUS JIJIsl IPUHATUS TPAMOTHBIX pEIICHUN
po0JieM B CUTYyalusX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEILHO IUJIAHUPOBATh W TPOBOJIUTH
XUMUYECKUN DKCIEPUMEHT (TOJyYeHHE W U3YYEHUE CBOWCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIC pEAKIMU YTJEBOJOPOJOB pA3JIMUHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIECTB, PEIICHHE JKCIEPUMEHTAIbHBIX
3a71a4 M0 PACMO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOJEHUEM MpPaBUII
0e3onmacHOro oOpalleHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM 00OPYJOBaHUEM,
dbopMmyUpoBaTh 1€Jb UCCIAEAOBAaHUS, MPEACTaBISAThH B pa3IUudyHOM (opme
pe3yJbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUIA:

coOJTI0/1aTh TPaBHMJIA IKOJIOTHYECKHU IEeTIecCO00pa3HOTo TMOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B IEJSIX COXPAaHEHUS CBOETO 370POBbS, OKPYKAroIIEh
IPUPOJIHON CPEIbl U TOCTHKEHUS €€ YCTOMUYUBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHUYECKOIO JCHCTBHUSI HA >KUBBIE OpPraHU3MBI
ONPEACTEHHBIX OPraHUYECKUX BENIECTB, TOHUMAs CMbICI nokasaress [1/1K;

aHATM3UPOBATh I1€JIECOO0PA3HOCTh MPUMEHEHHUS! OPTraHMYECKUX BEIIECTB B
IIPOMBIIIVICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIIEHUS PUCK-TIONH3a;

c(hOPMHPOBAHHOCTh YMEHHUM: OCYIIECTBIATH II€JICHANIPABICHHBIM TIOUCK
XUMHUYECKON MHPOPMAIINH B PA3TUYHBIX UCTOYHHUKAX (Hay4dHasl U y4eOHO-HAyqHAs
JUTEpATypa, CpeicTBa MaccoBoil nHpopmaruu, UHTEpHET U ApyTrHUe), KpUTUIECKU
aHATM3UPOBATh XUMHUYECKYI0 MH(pOpMaImio, nepepadarpiBath €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHOM yUeOHO 3a1auei.



11 KJIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUs Kypca «OOmas u HeopraHudeckas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh TIPEJICTABICHUN: O MaTepuajJbHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTU SIBJICHUWA NPUPOJbI, O MECTE U 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B 00CCICUEHHH YCTONYHBOTO
pa3BUTHS, B PEIICHUM TPOOIEM SKOJOTUYECKOW, SHEPreTHUYEeCKOM W MHINEeBOU
0€e301acCHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3/IaHMM HOBBIX MaTEPHUAJIOB, HOBBIX
UCTOYHUKOB SHEPTrUU, B OOECIEUYEHHH PAIMOHAIBLHOTO MPUPOIOIOIb30BAHUS, B
dbopMUpOBAaHUM MHUPOBO33PEHUST U O0OIIEH KyJIbTypbl 4YEJIOBEKa, a TaKxKe
AKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHMSI K CBOEMY 3J0POBBIO U TMPUPOIHON

cpene;
BJIQJICHUE  CHCTEMOM  XUMHUYCCKHX  3HAHWW, KOTOpas  BKJIFOYACT:
OCHOBOITOJIATAIOIINE TOHATHUS — XWMHYECKHH DJJIEMEHT, aToM, SApO aToMa,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OPOMTAIN, OCHOBHOE U
BO30OYXXJEHHOE COCTOSIHMSI aToMma, THOpUAM3allds aTOMHBIX oOpOuTaned, HOH,
MOJIEKYJia, BaJlCHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTh, CTENEHb  OKHUCJICHMUS,
XUMUYECKasi CBsI3b (KOBaJICHTHAs, WOHHAs, MeETaJUIMYeCcKas, BOJOPOIHAs),
KpUCTAJJIMYECKasl pemI€TKa, XHUMHUYECKash peakius, pacTBOpP, JJIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, DJICKTPOJUTUYECKAsE JUCCOIMAIMS, CTENEeHb JUCCOIMAIUU,
BOJOPOJIHBIM TOKa3aTeNlb, OKUCIUTENIb, BOCCTAHOBUTEb, TEIJIOBOM 3(P(deKT
XUMHYECKON peaKkiluu, CKOPOCTh XUMUUECKON PEaAKIIUU, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPUsS AIEKTPOJMTHYECKON IUCCOLMAIMH, TMEPUOANUYECKUN
3akoH JI.1. MennaeneeBa, 3aKOH COXpaHEHUS MACChl BEIIECTB, 3A4KOH COXPAHECHUS U
MpEBpAICHUS SHEPTUU MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEHUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUU S3bIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHUA, JeXKalue B OCHOBE [OHUMAHUS
OPUYMHHOCTA U CHUCTEMHOCTM  XMMHUYECKUX  SIBIICHUM;  COBPEMEHHBIC
NpEACTABICHUS] O CTPOCHUM BEIIECTBA HA AaTOMHOM, HMOHHO-MOJEKYJSPHOM U
HAJMOJIEKYJISIPHOM YPOBHSIX; TMPEJACTABICHUS O MEXaHM3MaxX XHUMHUYECKHX
peakuuii, TEPMOJMHAMUYECKHUX MW  KHHETUYECKUX 3aKOHOMEPHOCTAX  HX
NPOTEKAaHUs, 0 XMMUYECKOM PABHOBECHH, PACTBOpPAX M JHUCIEPCHBIX CHUCTEMAX;
(bakTOIOTHYECKHE CBEICHHS O CBOWCTBAX, COCTaBe, IMOJYYCHUU U OE30MaCHOM
WCITOIb30BaHUN BKHEHIIIMX HEOPTaHMYCCKUX BEIISCTB B OBITY M NMPAKTHUYCCKOM
NEATCIbHOCTH  YEJIOBEKa, OOIMMX  HAyYHBIX  IPUHIUINAX  XHUMHYECKOIO
MIPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHHUI: BBISBISATH XapaKTEPHBbIC MPH3HAKU TTOHSATHM,
yCTaHABJIUBATh MX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS MPU
ONMCAHUN HEOPTAaHMYECKUX BEILIECTB U UX MPEBPAIICHUM;



c(hOpPMHPOBAHHOCTh yYMEHHUSI HUCIOJIb30BaTh XUMHYECKYIO) CHMBOJIUKY JIJIs
coctaBieHuss (HOpPMYJ BEIIECTB M  yPAaBHCHHM XHUMHYECKUX  PEAKIUH,
cuctematnyeckyto HomeHkIatypy (IUPAC) u TpuBHuanbHbie Ha3BaHUS OTIEIbHBIX
BEILECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEIETATh BAJICHTHOCTh M CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHUSX, BUJI XMMHUYECKOM CBSI3M (KOBaJICHTHAs,
WOHHAasA, METa/UIMYecKas, BOJOPOJAHAs), THUI KPUCTAUIMYECKON PpEIIETKH
KOHKPETHOTO BEILIECTBA;

c(hOpMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJAa XMMHYECKOW CBA3M M THUIMA KPUCTAIUIMYECKOW pemeéTKkd, OOMEHHBIH WU
JIOHOPHO-aKIIENTOPHBINA MEXaHU3MbI 00pa30BaHuUsl KOBAJICHTHOH CBSI3H;

c(hOPMHPOBAHHOCTh  yYMEHHUH:  KJIAacCUPUIMPOBATh:  HEOPraHUYECKUe
BEIIECTBA M0 UX COCTaBYy, XUMUYECKHUE PEAKIINH M0 Pa3IUYHbIM MTPU3HAKAM (YHUCITY
U COCTaBy pearupymollux BeIIeCTB, TEIIOBOMY 3(h(deKTy peakuuu, U3MEHEHHUIO
CTENEHEH OKHUCICHHSI BJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHUIO KaTanu3aTopa M
JIPYTHUE); CAMOCTOSITENIbHO BRIOMPATh OCHOBAHUSA U KPUTEPUU JI KIacCU(UKAIUU
M3Yy4aeMbIX BEIECTB U XUMUYECKUX PEaAKIUi;

c(hOpMHPOBAHHOCTh YMEHHMS PACKPbIBATh CMBICI EPUOIUYECKOrO 3akoHa /1.
N. MenneneeBa U 1EMOHCTPUPOBATH €r0 CUCTEMATUZUPYIOLITYIO, 00BICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIINH;

c(OpMHPOBAHHOCTh YMEHUH: XapaKTEepU30BaTh BJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XUMHYECKUX DJIEMEHTOB MNEPBOrO—YETBEPTOrO NEPHOMOB
[Tepronnueckoit CUCTEMBI J.N. MeHnpeneena, HUCTOJB3Yysl  NOHATHUA
(QHEPTeTHYECKUE YPOBHM», «IHEPIeTHUYECKUE MOTYyPOBHM», «S-, P-, -aTOMHBIC
opOuTanm», «OCHOBHOE M BO30YXAEHHOE HHEPreTUYECKHE COCTOSIHUSI aToMay;
OOBACHATh 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XMMHYECKUX 3JIEMEHTOB M HUX
coeauHeHn mno mnepuogaMm u rpynnaMm Ilepumommueckon cucremsr [l W
MenpneneeBa, BaJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUSA
UX 3JIEKTPOHHBIX 000JI0YEK;

c(hOPMHPOBAHHOCTh, YMCHHIA: XapakKTEpPU30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKUE  CBOMCTBA  BEHIECTB  Pa3JIMYHBIX  KJIACCOB,  IOJTBEPKIATh
CyIIECTBOBAHUE TEHETUYECKOW CBS3M MEXIY HEOPraHWYECKMMH BEIIECTBAMM C
MOMOIIIbIO0 YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINA;

c(OPMHPOBAHHOCTh YMEHHUS PACKpPbIBATh CYIIHOCTh: OKHCJIHTEIILHO-
BOCCTAHOBUTENBHBIX PEAKIMNA MOCPEICTBOM COCTABICHUS AJIEKTPOHHOIrO OanaHca
ATUX PEaKIUid; PEeaKIuii HMOHHOTO OOMEHa MYyTEéM COCTABIICHHUSI WX TOJHBIX W
COKpAIIEHHBIX  HWOHHBIX  YpPaBHEHHMM;  peakuUud  THUAPOJN3a;  PEaKUuuiu
KOMIUIIEKCO0Opa3oBaHusi (Ha MpUMEpe TUIPOKCOKOMIIEKCOB IIMHKA U ATFOMUHUSA);



c(OpPMHPOBAHHOCTh YMEHHUS OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX PEaKUUid € y4ETOM HX DHEPreTHUYECKUX XAPAKTEPUCTUK, XapakTep
U3MEHEHUSI CKOPOCTH XHMMHUYECKOW pEaKUMU B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTOpoB, a TAaK)Ke XapakTep CMEMICHUS XUMHUYECKOTO PAaBHOBECHS 10| BIUSHUEM
BHENTHUX Bo3jaeicTBuil (mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEepU30BaTh XUMHUYECKHE PpEaKIIUH,
JeXalme B OCHOBE MPOMBIIUICHHOTO MOJY4YEHUsI CEPHOM KHUCIOThI, aMMHAKa,
oOllMe Hay4yHble MPHUHIMIBI XUMUYECKHUX MPOU3BOJICTB; 11€J16CO00Pa3HOCTh
NPUMEHEHUS HEOPTraHWYECKUX BEIIECTB B IMPOMBIIIUIEHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOILICHUS PUCK-TI0JNIb3A;

c(OPMHPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHMM O METOJaX HAay4YHOTrO
MO3HAHUS SIBJICHUW NpUpPOALl — HaAOMIOACHUE, H3MEpPEHHEe, MOJIeIUPOBaHMUE,
AKCIIEPUMEHT (peaibHbIA U MBICICHHBIN ), UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIS OOBSCHEHUS XHUMHYECKUX SIBJICHHM, HMEIOIIUX MECTO B MPUPOJE,
MPaKTUYECKOM JEATEeTLHOCTH YeJIOBEKa U B TIOBCETHEBHOM JKU3HU,

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMUUYECKUX 3HAHHUM C
MNOHSATUSIMU M TIPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB IS
00Jiee 0CO3HAHHOTO MOHUMAHUSI MaTePUATIBHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PaCUEThl: C HCHOJIb30BAHUEM
MOHSITUM «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJSIpHAS KOHIICHTPAIUS»;
Macchl BelIecTBa WM 00bEMA Ta3a Mo M3BECTHOMY KOJIMUECTBY BEIIECTBa, Macce
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peakiuy; 3Ha4eHUs1 BOJAOPOJHOTO TOKa3aTessl pacTBOPOB KUCIOT M IIEIOYEH ¢
W3BECTHON CTEMEHBIO MMCCOIMAIMU;, Macchl (00BbEéMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa PEAKIUH, €CIM OJHO U3 MCXOJIHBIX BEIIECTB JAHO B BUJE PacTBOpa C
OMpeIeIEHHON MacCOBOM 0Jiel pacCTBOPEHHOTO BEIIECTBA WM JIAHO B HM30BITKE
(uMeeT mpuMEcH); JIOJAM BbIXOJA MPOJAYKTa pEaKIuu; OOBEMHBIX OTHOIIECHUMN
ra3os;

c(hOpPMHPOBAHHOCTh YMEHUH: CaMOCTOSITEIbHO TUJIAHUPOBATH W TPOBOJUTH
XUMUYECKUN  JKCIEpUMEHT  (NMPOBEACHHWE  pEakiuid  HOHHOTO  OOMEHa,
NOATBEPAKACHUE KAU€CTBEHHOI'O0 COCTAaBa HEOPTAaHMYECKHUX BEILIECTB, ONpPE/IEICHUE
Cpedbl pacTBOPOB BEIIECTB C MOMOIIbIO HWHJIUKATOPOB, HM3yYCHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHMHYECKOW  pEaKIUU, PEIICHHE
SKCHEPUMEHTANBHBIX 3af7ady mno TtemaM «Mertaue» u  «Hemeramib») ¢
coOJto/IeHreM MpaBuil 0€30MacHOTO OOpaIeHusl ¢ BEIECTBAMH M JIa0OPaTOPHBIM
obopynoBanueM, (HopMynupoBaTh I€db HCCJIEJAOBAHMS, TPEICTABIATh B
paznuyHoOil ¢opMe pe3yNbTaThl AKCIEPUMEHTA, aHATU3UPOBATh U OIEHWBATH WX
JIOCTOBEPHOCTH;



c(hopMHUPOBAHHOCTh YMEHUI: COOIIOIaTh MpPaBHIIa TIOJIb30BAHMUS XUMHUYECKOM
MOoCy/Iol M J1a0opaTopHBIM 00OpyJAOBaHHWEM, OOpallieHHus C BeEIIeCTBAaMH B
COOTBETCTBHHM C HMHCTPYKIIMSIMH IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMHYECKHUX
OTIBITOB, JKOJOTHYECKH IIeJIeCOO00pa3HOr0 IOBEACHUS B OBITY W TPYJIOBOH
JESITEILHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 370POBbSI, OKPYKAIOIIEH MPUPOIHOM
Cpeabl W JIOCTHXKEHUSI €€ YCTOWYMBOTO Ppa3BUTHUSA, OCO3HABaTh OIMACHOCTH
TOKCHYECKOT'O JICHCTBHUSI HA JKUBBIC OPraHW3MBbI ONMPEACIEHHBIX HEOPTaHMYECKUX
BEIIECTB, MOHUMAas cMmbIch nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh yMEHUM: OCYIIECTBISATh IleJCHANIPABICHHBIH ITOMCK
XUMHYECKOW MH(MOPMAIIUK B PA3IMUHBIX UCTOYHUKAX (HayyHas U y4eOHO-Hay4YHasl
JuTepaTypa, cpeAcTBa MaccoBor nHdopManuu, UHTepHET U Apyrue), KpUTHICCKH
aHaJM3UPOBATh XMUMHUUECKYI0 MHGOPMAIMIO, TIepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHOM 3a1auei.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne HanmeHnoBaHue pa3jeioB U TeM (undposrbie)
n/n NMporpamMmsblI Bcero Konrpoaeupie | Tpakruteckue o0pa3oBaTejibHbIE
padoThI padoThI pecypen
Pa3nen 1. Teopernyeckne 0CHOBbI OPraHNYeCKOH XHMHUH
IIpenmer oprannueckor xumuu. Teopus
1.1 CTPOCHHUSI OPTAaHMYECKUX COeTMHEHUN A. M. 8
byrneposa
Hroro mo pazneny 8
Pasnen 2. YrieBoaopoabl
21 [IpenenbHbIE Yri1eBOIOPOIbI — aJIKaHBI, 5
[UKIIOATTKAHBI
29 HenpenenbHble yrieBoaopo/ibl: aJIKEHBI, 14 1
aJIKa/IMEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBoa0po bl (apeHbI) 8
24 ITpupoHbIE HCTOUYHUKH YTIEBOIOPOAOB U UX 4
nepepaboTka
2.5 ["asoreHnpon3BOAHBIC YTIIEBOIOPOIOB 4 1
Htoro no pazneny 35
Pasznea 3. Kuciiopoacoagepxaiue oprannyeckue coeiHeHus
3.1 Cnuptsl. DeHon 11 1
39 KapOoHunbHbIEe COCAMHEHUS: abACTUIbI U 21 1
keToHbl. KapOoHOBBIE KUCIOTHI. CIIOKHBIE




3¢upsl. XKupsl

3.3 VYrieBoasl 9

Hroro no paszneny 41

Pasnen 4. A3orconepaxamme opraHudecKre coeMHEeHUus

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 12

Hroro no paszneny 12

Pa3znea 5. BoicokoMoJieRy isipHble COeIMHEHN

5.1 BbICOKOMOIEKYIISIPHBIE COEMHEHMUS 6

Hroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KIIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P KourpoJubnbie | IIpakTHyeckue (nupp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Teopernueckne 0CHOBbI XMMHUM
Crpoenue aroma. Ilepnonndeckuit 3akoH
11 u Ilepnonnueckas cucremMa XUMHYECKUX 9
anemenToB /1. . MenpeneeBa
12 Crtpoenue BemiecTBa. MHOTOOOpasue 1 1
BELIECTB
1.3 XUMHUYECKUE PEaKIIUU 19 1 3
Hroro no paszneny 39
Pa3nen 2. Heoprannueckasi xumus
21 Hemerannsl 31
2.2 Merannibl 23 2
Hroro no paszneny 54
Pa3znen 3. XuMus u :Ku3Hb
31 Mertobl NO3HAHUSA B XUMUU. XUMUS U 9
' JKU3Hb
Hroro mo pazneny 9
OBHIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 102 4 8







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne

/o

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIe
padoTsbI

IIpakTHYeckue
padoTsbI

JlarTa
H3y4YeHUs

DJIeKTPOHHbIE
nu@posbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpenmMer u 3HaUeHHE OPraHUYECKON
XUMHH, [IPEICTAaBICHHE O MHOI000pa3nuu
OPraHUYEeCKUX COCAUHEHMI

DJEKTPOHHOE CTPOCHHE aTOMa yriiepoja
(ocHOBHOE U BO30YKAEHHOE COCTOSIHHUS).
BasieHTHBIE BO3MOKHOCTH aTOMa yriiepoia

XuMHUYecKas CBSI3b B OpPraHMYECKUX
coeMHEeHMsIX. MexaHu3Mbl 00pa30BaHMs
KOBaJICHTHOH CBSI3H, CIIOCOOBI pa3phiBa
CBsI3EH

Teopust cTpoeHHS] OPraHUYECKUX
coequHennit A. M. bytieposa

Bunel uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIECKTPOHHBIC

3¢ (}eKThI B MOJIEKYyJIaX OPraHUYEeCKIX
COEIUHEHUH

[IpencraBnenue o kiaccuukauu u
cucrematnyeckas Homenkiaarypa (IUPAC)
OpPraHMYECKUX BEILECTB

Krnaccudukanus peakiuii B OpraHndeckon
XUMUU




CI/ICTeMaTI/BaI_II/IH n 0606IJ_IGHI/IG 3HAHUH 110
TEME

AJTKaHBI: TOMOJIOTHYECKUN PsJI, 00IIas
dhopmyna, HOMEHKJIATypa U U30MepHs,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYT

10

dusznueckre U XUMHUYECKHE CBOMCTBA
aJIKaHOB

11

Haxoxnenue ankaHoB B MpUPO/IE.
Crioco0bl oJTy4eHus: U IPUMEHEHUE
aJIKaHOB

12

[uknoankansl: o0mas popmyna,
HOMEHKJIaTypa U U30MepHsi, 0COOEHHOCTH
CTPOCHUS 1 XUMHUYECKHX CBOHCTB, CITOCOOBI
MOJTyYeHHS U TIPUMEHEHUE

13

Pemenue pacu€THpIX 3a1a4 Ha
oTnpeAeneHIe MOJNIEKYISIPHON (OPMYIIbI
OPraHNMYeCKOr0 BENIECTBA 10 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIINX B €r0
cocrtaB. CucremMaru3anus 1 000011eHne
3HAHUH T10 TeEME

14

AJIKEHBI: TOMOJIOTUYECKUN Psifl, 00IIast
(dbopMyIia, HOMEHKIIATypa, dJICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CTpyKTypHas ¥ IUC-TPaHC-U30MEPHS
aJIKCHOB

15

dusnueckre 1 XUMHUIECKUE CBOIICTBA
ankeHoB. [IpaBuno MapkoBHHKOBa




CriocoObl osyueHHs U IPUMEHEHUE

16
AJIKEHOB
[TpakTrueckast padora Ne 1 mo teme

17 "[lonydyenue aTHIIEHA U U3yUEHUE €T
cBOMCTB"
Pemenne pacu€rHbIX 3a7a4 Ha

18 orpeJiesieHNe MOJIEKYIIpHOI (popMyIIbI
OpPTraHUYECKOTO BEIIECTBA
AJKaIMeHBbI: CONPSKEHHBIE,

19 M30JIMPOBAHHBIC, KYMYJIMPOBAHHbIE.
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHUS

20 XUMHUYECKUE CBOWCTBA COMPSKEHHBIX
JTMEHOB

21 CriocoObl oNTy4eHus: U IpUMEHEHUe
AITKANECHOB
AJKWHBI: TOMOJIOTUYECKHUM PsJl, 00IIas

29 dbopMyIia, HOMEHKIIATypa, dJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI,
(bu3uvecKue CBOICTBA

23 XHWMHYECKHE CBOMCTBA AIKHHOB

24 KauecTBeHHbIe peakliii Ha TPOMHYIO CBS3b

o5 CriocoObI oNTy4eHus: U pUMEHEHUE
AITKWHOB

26 Pewrenue 3amau: pacu€rsl 10 ypaBHEHUIO
XUMHYECKON peaknu

97 Cucremaruzaius u 0000IIeHHE 3HAHUN 10
TeMe

28 ApEHBI: TOMOJIOTHYECKHUH psij1, 001mas




dbopmyIia, HOMEHKJIATypa. DICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT
OCH30J1a U TOJTyOJIa, UX (PU3NICCKUE
CBONCTBA

XUMHUYECKUE CBOWCTBA aPEHOB: PEAKLIUU

29
3aMelIeHHs
XVMHYEeCKHEe CBOMCTBA apEHOB: PEaAKIIHH

30 MIPUCOCAMHECHHUSI, OKUCIICHHE TOMOJIOTOB
OeHzoua

31 Oco0eHHOCTH XMMHUYECKUX CBONCTB
CTHpOJIa
Pemenne pacu€THbIX 3a7a4 Ha

32 OTIpEJICIICHUE MOJIEKYJIIPHON (POPMYITBI
OpPTraHUYeCKOTO BEIIeCTBA

33 CriocoObl oJTy4yeHus: 1 IpUMEHEHUE
apeHoB

34 I'eHeTnyeckas CBsI3b MEXKTY Pa3IMIHBIMU
KJIAaCCaMH YTIIEBOAOPOJIOB
Pacuérbl mo ypaBHEHUSM XUMHUYECKUX

35 peakuuii. CuctemaTusanus 1 00001eHne
3HaHUM MO TeMe

36 [Ipuponnsrii raz. [lonyTHble HEQTIHBIE
rassl

37 KameHHBIi yroib U IPOILyKTHI €70
nepepadoTKu
Hed1b 1 ciocoOsl e€ nepepaboTKH.

38 [IpumMeHeHne MpoayKTOB MepepadboTKH

HepTH




39

['eneTnyeckas CBA3b MEXAY Pa3IUYHBIMU
KJIaCCaMH YTJIEBOJIOPOIOB

40

["anoreHonpon3BoOAHbBIE YTIIEBOAOPOIOB:
3JIEKTPOHHOE CTPOEHUE; PEaKIuu
3aMelleHUs] rajJoreHa

41

[eiicTBue 1menouen Ha
rajioreHnpou3BoAHbIe. Bzaumoneiicteue
AUTAJIOIr€HaJIKaHOB C MArHUEM U IIUHKOM

42

CucreMarn3anus 1 0000IIeHre 3HaHUH 110
pazneny "YrieBogopoas"

43

KonTponbHas pabota no teme
"Yrnesogopoas"

44

[IpenenpHbIC OAHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHH psJ, obmmas hopmyia,
CTPOCHHE MOJICKYJI, H30MEpHH,
HOMEHKJIaTypa, KilacCu(pUKaLus,
¢dusnueckue cBoiicTa

45

XHUMHUYECKHE CBOMCTBA MpEACIIbHBIX
OAHOATOMHBIX CITUPTOB

46

Crioco0n1 MOJYUYCHUA U ITIPUMCHCHUC
OAHOATOMHBIX CITUPTOB

47

[IpocThie 3¢upbl: HOMEHKIIATypa U
M30MepHsi, 0COOEHHOCTH (PU3NUECKUX U
XUMHYECKHX CBOWCTB

48

MHOroaroMHble CIUPTHI: STUICHTIUKOIb U
TJIMIEPUH, UX GU3UYECKHE U XUMUUECKHE
CBOUCTBA

49

Crioco0bl oJTy4eHus: U IpUMEHEHUe




MHOT'0AaTOMHBIX CITUPTOB

@DeHoII: CTPOEHUE MOJIEKYJIbI, (PU3NYEeCKHe

50 .
cBoiicTBa. TokcMuHOCTH (heHona

51 XHWMHYECKHE CBOMCTBA (heHoIa

52 CriocoObl osTyyeHHs U IpUMEHEHNe
(dhenomna
[TpakTrueckas padora Ne 2. Pemmenue

53 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Cnupthl 1 peHoIbI"

54 CuctemaTu3anus 1 0000IIeHIe 3HAHUH 110
TeMe
AJNBAETUABI U KETOHBL: AJIEKTPOHHOE

55 CTpOeHHE KapOOHUIILHOW IPYIIIBL;
TOMOJIOTHUYECKHUE PSJIbI, 00IIas popmyra,
M30MepHsi U HOMEHKJIATypa

56 Anberusl 1 KeTOHbI: (PU3HUECcKHe
CBOICTBa; peakuu NpUCOEINHEHUS

57 Peakunu okucieHus U Ka4eCTBEHHbBIE
PEaKIny aJIbJETHIOB H KETOHOB

58 CriocoOblI oJTy4eHus albAErHI0B U
KETOHOB
OHOOCHOBHBIE TTpeeNbHBIE KapOOHOBBIE

59 KHUCITIOTBI, 0COOEHHOCTH CTPOCHHS UX
MOJIEKYJI

60 N3omepus 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HYEeCKHe CBOWCTBA

61 XHMMHUYECKHE CBOMCTBA PENEIbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT




62

OcoOeHHOCTH CBOMCTB MypaBbUHON
KHCJIOTBI. MHOT000pa3ue KapOoHOBBIX
KHUCIIOT

63

Oco0eHHOCTH CBOMCTB: HENIPEAETbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
IMKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucioT. [IpencraButeny BeICIIAX
KapOOHOBBIX KUCIIOT

64

[TonsTHE O MPOU3BOJHBIX KAPOOHOBBIX
KHUCJIOT

65

CriocoObl osTyueHHs U IPUMEHEHUE
KapOOHOBBIX KUCIIOT

66

CroxHble 2(DUPBI: TOMOJIOTUYECKUHN PSI,
oOmrast hopmysa, H3oMepus u
HOMEHKJIaTypa

67

duznueckre U XUMUYECKUE CBOMCTBA
3¢upoB

68

Pemenue pacu€THbIX 3a7a4: 10 yPaBHEHHUIO
XMUMUYECKOH peakivy, Ha ONpeseeHne
MOJIEKYJISIPHOM (HOPMYJITBI OPTaHUIECKOTO
BELIECTBA

69

[Ipaktuueckas pabora Ne 3. Pemenue
9KCIEPUMEHTANIBHBIX 33/1a4 I10 TeMe
"Kap6onoBbie kucnotbl. CiioxxHble 3pupsr”

70

XKupsl: ctpoenue, puznueckue u
XMMHYECKHE CBOMCTBA (TUAPOIIU3)

71

OcobeHHOCTH CBOMCTB JKUPOB,
COZIEpIKAIMX OCTATKU HENPEASIbHBIX




JKUPHBIX KUCJIOT. }KI/IpLI B IpUpOAC

MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, MX Moto1ee aelicteue. [lonstue o

72 CUHTCTHYECKUX MOIOIINX CPEICTBAX
(CMCO)
I'enernyeckasi CBsI3b yIICBOIOPOIOB U

73 KHCTIOPOJICOIEPKALUX OPTraHUIEeCKUX
BEIICCTB

74 Pacuérbl o ypaBHEHUSAM XUMHUYECKUX
peakuuii

75 Cucremarusanus 1 000011eH1Ee 3HaHUH 110
TeMe
OO6m1ast xapakTepuCTUKa YIIIEBOJIOB U

76 KJIacCU(pUKAIUs YIIeBOJ0B (MOHO-, IU- U
MOJINCAXapUIbl)

77 Monocaxapuabl: puU3nYecKrue CBOWCTBA U
HAaX0XJICHUE B TIPUPOJIC

78 [TpuMeHeHue TIIIOKO036I, € 3HAUCHUE B
KHU3HEICSITeTbHOCTH OpraHu3Ma
Jucaxapuiel: caxapo3a, MajibTo3a U

79 nakto3a. Haxoxenue B mpupoe u
MPUMECHCHHE JHCaXapH/IOB
[Tomucaxapuapl: CTpOSHUE MAaKPOMOJIEKY I,

80 (du3nUecKre 1 XUMUIECKIE CBONCTRA,
MIPUMEHEHUE

81 [TonsiTHEe 00 UCKYCCTBEHHBIX BOJIOKHAX

82 Pewrenne pacueTHbIX 3a7a4 Ha

OIIPEACIICHUC NOJIK BbIXOJa NPOAYKTa




pCakiuu OT TCOPECTHUYCCKHU BO3MOKHOTI'O

83

CucreMarusauus 1 0000LIEeHUE 3HAHUN 10
pazuerny

84

KonTponbHas pabota nmo teme
"Kucnopoacoaepkariie opraHu4ecKme
coeMHeHus"

85

AMUHBL: KITacCH(pUKANNS, CTPOCHUE
MoJIeKyJ1, oOmiast popmyia, nzomepus,
HOMEHKJIaTypa 1 (pU3MUECKHE CBOICTBA

86

XnUMHUYeCcKHe CBOMCTBA aJ'II/I(l)aTI/I‘{eCKI/IX
AMHHOB

87

AHUIMH: CTpOEHUE aHWJIMHA, 0COOEHHOCTHU
XUMHYECKHUX CBOWCTB aHUJIMHA

88

CriocoObI ONTyYeHHs U IPUMEHEHNE
anupaTHYECKUX aMHUHOB

89

AMUHOKHUCIIOTBI: HOMEHKIJIaTypa U
nzomepusi, (pu3nuecKrue CBOMCTBA.
OTtnenbHBIC IPEACTABUTEINHN O~
AMUHOKHUCIIOT

90

XHUMHUYECKHE CBONCTBAa aMHHOKHUCIIOT, UX
OMOJIOTHMYECKOE 3HAUCHNE AaMUHOKHCIIOT.
CuHTE3 ¥ THAPOJIN3 TIENTHIOB

91

benku kak npupoaHbIe MOIUMEPHI;
CTPYKTYpHbI O€JIKOB

92

XUMHAYECKHAE CBOUCTBA OEIIKOB

93

A3soTcoaeprKanye reTepouKINnYeCcKue
COCAUHCHUA. HyKJIeI/IHOBBIe KHCJIOTHI:
COCTaB, CTPOECHUE U OMOJOrHyecKast pojib




94

IIpaktuueckas pabora Ne 4. Pemenue
9KCIEPUMEHTANIBHBIX 33/1a4 10 TeMe
"A30TcoeprKallie OpraHu4ecKue
COEUHEHMS"

95

[Ipaktuueckas pabora Ne 5. Pemenue
HKCIEPUMEHTANIbHBIX 33/1a4 10 TeMe
"Pacrio3HaBaHye OpraHMueCcKux
coequHeHni"

96

KonrponbHas pabora o reme
"A30TcoaeprKaliie OpraHn4ecKue
coenuHenus"

97

OcHOBHBIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCTMHEHUHN U
METO/bI UX CUHTE3a —IIOMMEPU3aLUs U
ITOJIMKOHACHC AU

98

[TnactMaccel. YTuin3anus u nepepadboTka
IJlacTUKa

99

DJ1acToOMephl: HaTypaJIbHbII
CHUHTCTUYCCKUC KayUyKHU. Pe3una

100

BoiiokHa: HatypanbHbIE, HCKYCCTBEHHBIE,
cunrerndeckue. [loaumepsl crienuanbHOro
HAa3HAYCHUS

101

[Ipaktrueckas padora Ne 6. Pemenue
AKCIIEPUMEHTAJILHBIX 33/1a4 110 TEME
"Pacnio3naBaHue miacTMacc U BOJIOKOH"

102

O06o0011eHne 1 cucTeMaTH3aIH
M3y4EHHOI'0 MaTepuasa o Teme
"BpIcCOKOMOIEKYJISIpHBIE COETUHEHUS "




OBIIEE KOJIMYECTBO YACOB ITO
I[TPOT'PAMME

102




11 KIIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne ara u@posbie
w/n Tema ypoka Beero KourtpoJabnbie | IlpakTuyeckue fll?.y‘leﬂﬂﬂ zﬁ[izoBaTenLHme
padoThI padoThI pecypenI
1 Atom. CocTaB aTOMHBIX siiep. XUMHUECKUN 1
anemMeHT. M3oTomnsl
5 CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBAaHTOBBIE YHCIIA
3 Knaccngukarus XuMI4ecKux 3JIEMEeHTOB (S-, 1
p-, d-, f-amemenTHI)
4 Pacnpenenenue 31eKTPOHOB MO aTOMHBIM 1
opOuTaIIM
DneKTpOHHBIE KOH(UTYpAIIH aTOMOB
) 3JIEMEHTOB B OCHOBHOM M BO30YXKJIEHHOM 1
COCTOSIHUH
5 DNEeKTPOHHBIE KOH(PHUTYpAIIHA HOHOB. 1
DIEeKTPOOTPULIATEIBHOCTD
IIepnonnueckuii 3akoH u Ilepuonnyeckas
7 cUCTeMa XMMHUYecKuX 3nemeHToB 1. U. 1
MenieneeBa, CBs3b C COBPEMEHHON TEOpHUEN
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
3 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU 1
MIPOCTHIX M CJIOXHBIX BEIIECTB 110 TPYIaM U
nepuoaam
9 Cucremaru3zanus 1 00001IeHIE 3HAHUH 110 1




TEMC

10

Bunasl xumndeckod cBs3u. MexaHUu3MBI
00pa3zoBaHMs KOBAJCHTHOM CBSI3H.
Bonoponnas cBA3p. MexXMOIEKyIspHbIE
B3aUMMOICHCTBHUS

11

BaneHTHOCTB U BalleHTHbIE BO3MOXXHOCTH
aToMOB. CB3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX TEOMETPUUECKUM CTPOECHUEM

12

HpeI[CTaBJ'ICHI/IH O KOMIIJICKCHBIX
COCIMHCHMAX: COCTaB U HOMCHKJIATypa

13

BenecTa MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUs. THUIbI
KPUCTaJUIMYECKUX PEIIETOK U CBOMCTBA
BEIECTB

14

[ToHsiTHE O TUCTIEPCHBIX CHCTEMAX.
[IpencraBneHue 0 KOJUIOUIHBIX PaCTBOPax

15

Hctunannie PACTBOPLI: HACBINICHHBIC U
HEHACBIILIEHHbIE, PACTBOPUMOCT.
Kpucramioruaparsl

16

Crnioco0Obl BeIpaXEHHS KOHLIEHTPALUU
pacTBOpoB

17

Pemrenne 3a1a4 ¢ MCMONBL30BAaHUEM TOHSITHI
""MaccoBas J10Ji1 pacTBOPEHHOTO BelecTra',
"MoJsipHast KOHIEHTpaus'"

18

Knaccugukarus 1 HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

19

Cucrematnsaius 1 0000IIeHIE 3HAHUI 110
TEME




20

KonTtponsHas padora no remam "Ctpoenue
aroma. [leproguueckuii 3aKoH U
[lepuoaunueckas cucremMa XUMHUYECKUX
snemenToB JI. . Menneneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"

21

Knaccugukanus XuMiuueckux peakuuii B
HEOPraHWYECKON U OPraHNYECKON XUMHH.
3aKOH COXPAHEHUS MACChI BEIIECTB; 3aKOH
COXPAHEHHUs U IPEBPALICHMS DQHEPTUU IIPU
XUMUYECKHAX PEAKIUAX

22

Tennosie 23 PEKTh XUMUYECKUX PEAKIIUA.
TepMOXUMUYECKHE YPABHEHUS

23

Brruncaenus mo YPAaBHCHUAM XUMHUYCCKUX
peaxunﬁ U TCPMOXUMUYCCKHUM YPABHCHUAM

24

CKopocTh XMMHUYECKON peakiuu, e€
3aBUCUMOCTh OT pa3IM4YHbIX (DaKTOPOB.
Karanns u xatanuzaropsl

25

['omoreHHbIe M reTepOreHHbIe peakuu

26

[TpakTuyeckas padora Ne 1 mo Teme
"BiusiHEE pa3MTUYHbIX (AaKTOPOB Ha
CKOPOCTbh XUMUYECKON peakuuu"

27

OO6paruMble 1 HEOOpPATUMBIE PEAKLINU.
XUMHYECKOE PaBHOBECHE

28

[Ipaktuyeckas padora Ne 2 o Teme
"BnusiHue pa3inyHbIX (GaKTOPOB Ha
M10JIO’KEHNE XUMUYECKOTO paBHOBECHS"

29

DnekrponuTrueckas auccouuanus. CuiabHble
U crnadble 2NeKTPoauThl. CTeneHb




JUCCorManu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pacTBOpoB. Bomopoansrii mokazatens (pH)
pacTBopa

31 I'maponus coneit. Peakiuu, npoTekaromue B
pacTBopax 3JIEKTPOJIUTOB
[IpaxTrueckas padora Ne 3 o reme

32 "XHUMHYECKHE PEAKIIMU B PACTBOPAX
BIIEKTPOJIUTOB"
OKHCIUTENBbHO-BOCCTAHOBUTEBHBIE

33 peakiuu. BaxHeWue OKHCITUTENN U
BOCCTaHOBUTEIHN

34 MeTo/1 371eKTPOHHOTO (3JIEKTOHHO-UOHHOT0)
Oayanca

35 DJIEKTPOJIN3 PACTBOPOB U PACILIABOB
BEIIIECTB

36 Pemienue 3amay pa3IMuHbBIX TUIIOB

37 Pemienue 3aiay pa3nuyuHbIX TUIIOB

38 CucremaTusanus 1 00001IeHe 3HaHUH 1O
teme "XuMuueckue peakiuu"

39 KoHnTtponbHast paborta 1o teme "XuMudeckue
peakuun"
[Tonoxenune Hemeramuios B lleprnoguueckoit

40 CHUCTEME XUMHUUECKHUX 31eMeHTOB [[. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aTomMoB. duU3nMYECKHEe CBONCTBA HEMETAJIIIOB

41 AJoTponus HeMETauIoB (Ha IpUMeEpe

KHCJIOpOJIa, cephl, hocdopa u yriepoaa)




Bopopona: nonydenue, pusnueckue u

42 XUMHYECKHE CBOMCTBA. ['uapuasl
["anmoreHsl: HaX0X/A€HNE B IPUPOJIE, CTIOCOOBI

43 NOJTy4eHus, GU3NYECKUE U XUMUYECKHE
CBOMCTBA
l'anorenoBopopoasl. Baxuerimue

44 KUCJIOPOJICOIEpIKAIIUE COSTUHEHUS
raJIOTEHOB
JlaGopaTopHbIe ¥ MPOMBIIIIIEHHBIE CTIOCOOBI

45 IIOJIy4YeHUs raJloreHoB. [IpuMenenue
raJIoTeHOB U X COeIMHEHHUN
[Ipaktuueckas padora Ne 4. Pemenue

46 9KCIIEPUMEHTATBHBIX 3334 0 TEME
"Tanorensr"
Kucnopon: nabopatopusie

47 IPOMBIIIIJICHHBIE CIIOCOOBI TIOTYYCHHUS,
dbuznueckue u xumuueckue cBoiictra. O30H.
[IpumeneHne Kucaopo1a U 030Ha

48 OKCHIBI ¥ TICPOKCHIBI

49 Pemenne 3a1a4 pa3nu4HbIX TUTIOB
Cepa: HaxOXJeHHE B PUPOJE, CIIOCOOBI

50 NOJTy4YeHUS, PU3NICCKUE U XUMUICCKHE
CBOMCTBA

ol CepoBo0po/1, CyIbHIbI

59 Kucnopoaconepxamme coeIMHEHUSI CEPHI.
OcoOeHHOCTH CBOWCTB CEPHOM KUCIOTHI

53 [Ipaktuueckas padora Ne 5. Pemenue

SKCIEPUMEHTANIbHBIX 3a7a4 no Teme "Cepa u




eé coequueHus"

A30T: HaX0X/JICHUE B IPUPOAE, COCOObI

54 noJTydeHus1, GU3NIECKUE U XUMHIECCKIE
CBOMCTBA. AMMHUAK, HUTPH/IBI

55 Kucnopoaconepkamue coeTMHEHHS a30Ta.
OcoOeHHOCTH CBOWCTB a30THOW KUCIIOTHI

56 [IpumeHeHune a30Ta v €ro CoeANHEHHM.
A3zoTHbIe y100peHus
docdop: Hax0KIEHUE B IPUPO/JIE, CIIOCOOBI

57 NoJTydeHus1, GU3NIECKUE U XUMHIECCKIE
cBoiictBa. ®ocdupl u hochun

58 Oxkcuapl hocdopa, pochopconepxarue
kucnoTel. Conmu hochopHOit KHCTOTHI

59 [Ipumenenue pochopa u ero coeAMHEHHH.
®dochopubie yaodpeHus
[Ipaktuueckas padora Ne 6. Pemenue

60 AKCIEPUMEHTAJIBHBIX 3a7a4 M0 TeMe "A30T U
dochop u ux coenuaeHU"
VYrnepon: HaxXoXAEHUE B IPUPOJIE,

61 QIOTPOIHBIE MOU(UKAINH; (PU3HUECKUE U
XMMHYECKHEe CBOMCTBA, MPUMEHEHNE

62 Oxcup yraepoaa(ll), okcun yraepoma(1V),
yroJibHasl KUCJI0Ta U €€ COJIN

63 Pemienue 3amay pa3IMuHbBIX TUIIOB
Kpemnmuii: HaxoxaeHue B IPUPOE, CIOCOObI

64 NoJTy4eHus, GU3NYECKUEe U XUMUYECKHE
CBOMCTBA

65 Oxkcunn kpemuusa(1V), kpemHueBas Kuciora,




CHJIMKAThI

IIpuMeHeHne KpeMHMS U €70 COCIUHEHUM.

06 CrekJio, ero nosydeHue, BUAbI CTEKIIa

67 Pemenue 3a1a4 pa3mu4HbIX TUTIOB

68 Cucrematu3anus 1 0000IIeHIe 3HAHUH 110
teMe "Hemeramisr"

69 KoHnTtponbHas padora o teme "Hemeramisr"

70 AHanu3 pe3yabTaToB KOHTPOJILHON paldoTHI,
KOPPEKIHUs OINO0K
[Tonoxenue metanmnoB B [leproanueckoi

71 CUCTEME XMMHUECKUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOCHHUS SIMEKTPOHHBIX
000J104€K aTOMOB METAJLJIOB

7 OO06mue ¢puznueckre CBOMCTBA METAIITIOB.
[IpuMeHeHre METAIITIOB B OBITY M TEXHUKE

73 Cnnasel MetaioB. Koppo3ust meranioB

74 Pemrenne 3amay pa3nuyHbIX THIIOB
DJIEKTPOXUMUYECKHUH Pl HAIPSKEHUI

75 MetatoB. O0Iue criocoObl MOTydeHUs
METaJIOB
O6mas xapakTepucTika MetayuioB |A-
rpyninsl [lepuoandeckoit cuctemsl

76 XUMHYECKHX 3J1eMeHTOB. HaTpuii u kanuii:
nosrydeHue, GU3ndecKre U XUMHIECKUe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
nX COeTUHECHUIN

77 OO6mras xapakrepuctuka metayioB [A-

rpynmnsl Ileproaudyeckoit cucTemsl




XUMHUYECKHUX 3JIEMEHTOB. Maruuu u

KaJIBLIUI: TIOJTydYeHue, Gu3ndeckue u
XMMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEIIECTB U UX COCAUHEHUIN

78

JXKe€cTkocTh BO/IBI U CIOCOOBI €€ yCTpaHEeHus

79

AJNIOMHHUI: TIOTy4YeHue, (pru3ndeckue u
XUMUYECKHE CBOMCTBA, IPUMEHEHHE

80

AmdorepHble CBOMCTBA OKCUAa U
THJIPOKCU/IA AJTFOMUHMUS,
TUAPOKCOKOMILIEKCHI aTFOMUHUS, UX
IIPUMEHEHHE

81

Pemenue 3amau PAa3JIMIHBIX TUIIOB

82

[Ipaktuueckas padora Ne 7. Pemenue
9KCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe
"MeTaJuibl TMIaBHBIX oArpynmn”

83

OO01mast xapakTepUCTHKA METAJUIOB
no0ouHbIX noarpynn (b-rpymnm)
[leproanueckoi CUCTEMbI XUMUYECKUX
JJIEMEHTOB

84

duzndeckne U XMMHUUECKHE CBOMCTBA XpoMa
" €ro COC}II/IHGHI/Iﬁ, HUX IPUMCHCHHUC

85

Baxwuelime coeMHeHUs Maprafiia.
[lepmanranar kajusi, €ro OKMCIUTEIbHBIE
CBOMCTBA

86

dusnueckre 1 XUMHUECKHE CBOMCTBA JKele3a
u ero coenuHenui. [lonydyenue u
IpUMEHEHHUE CIJIaBOB XKeJe3a

87

dusnyeckue U XUMUYECKUE CBOUCTBA MEIU U




e€ COeIMHEHNH, UX IPUMEHEHNE

duznueckre U XUMUYECKUE CBOMCTBA IIMHKA

88 U €r0 COCTMHCHUH, NX PUMEHEHHE.
M IpOKCOKOMIUIEKCHI ITUHKA
[IpakTnueckas padorta Ne 8. Pemenue

89 IKCIIEPUMEHTATBHBIX 33/1a4 I10 TEME
"Mertaisl TOOOYHBIX OATpyI"

90 Pemenue 3a1a4 pa3nu4HbBIX TUTIOB

o1 O6o0011eHre 1 cucTeMaTH3alus H3y4eHHOT0
Marepuana o teme "Merauib"

92 KontponbHas padora o teme "Meramibr"

03 AHanu3 pe3yabTaToB KOHTPOIHHON padOTHI,
KOPPEKITUs OIHOOK
Ponps xumuu B o6ecrieueHnn yCTOMYIUBOTO

94 pa3BuTHs yenoBeuecTBa. [loHsTHE O
HAYYHBIX METOJAX HCCIIEAOBAHNUS BEUIECTB
Hay4Hble IpuHIUIBI OpraHU3aIiH

95 XUMHYECKOTO TIPOU3BOICTBA.
[TpoMbInIeHHBIE CTIOCOOBI TOTYICHHUS
Ba)KHEUINNX BEIIECCTB

96 XUMHYECKOE 3arpsi3HEHNE OKpPY KaloIen
CpeIbl U €ro MOCeACTBUS

97 XUMHUS U 3I0POBBE UETOBEKA.
JlexapcTBEHHBIE Cpe/ICTBA

98 Xumus nuniy. Ponb xumun B obecriedeHuu
MMUIEBOH O€30I1aCHOCTH

99 Kocmernueckue u napdroMepHbIe cpecTBa.

BbriToBasg xumus




XuMHs B CTPOUTENLCTBE. BakHelue

100 CTPOUTEIIbHBIC U KOHCTPYKITMOHHBIE 1
MaTepUabl
101 XUMHUS B CEITBCKOM XO3SMCTBE. 1
Opranudeckrie U MUHEPATbHBIC yI00OPCHHS
102 Cucremaru3aiiys U 0000IICHUE 3HAHUM 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

ITPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

» Xumus, 10 knacc/ I[Tyzakos C.A., Mamuuna H.B., [Tonkos B.A., AkiinonepHoe
obmectBo «M3aatenbcTBo «IIpocBenienue»
* Xumus, 11 knacc/ Ilyzakos C.A., Mamnuna H.B., [Tonkos B.A., AkiimonepHoe

obmectBo «M3narenscTBo «IIpocBemieHne»

METOAUYECKHUE MATEPHUAJIbBI VI YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET
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