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MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma 1Mo XMMHUM Ha ypOBHE CpeaHEro olImiero oopa3zoBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O0 oOpa3oBanuu B Poccuiickoit ®Deneparmmy,
TpeOOBaHUN K pe3yJabTaTaM OCBOCHHS (eaepalbHOH 00pa30BaTeIbHON MPOrpaMMBl CPEIHEro OOIIero
obpazoBanmsi(POIl COO), mnpencraBneHHbix B DepepalbHOM TOCYJApCTBEHHOM 00pa3oBaTEIbHOM
crangapte COO, ¢ yuérom KoHuenuuu npenojaBaHus y4eOHOro mpeamera «XuMus» B 00pa3oBaTeIbHbIX
opranuzanusx Poccuiickoii @enepanuy, peaau3ylONMX OCHOBHBIE 00pa3oBaTelbHBIC IMPOTPAMMBI, H
OCHOBHBIX MOJ0KeHUH «CTpareruu pa3putusa BocnutaHus B Poccuiickoii ®enepannu Ha nepuon 10 2025
roga» (Pacnopsikenue [lpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsl Ha YpOBHE YIIyOJIEHHOIO M3YYEHHUs 3aHMMAeT Ba)KHOE MECTO B CHUCTEME €CTECTBEHHO-
Hay4yHOro oOpa3oBanusi ywammxcs 10—11 kmaccoB. M3ydeHue mpeamera, pealim3yeMoe B YCIOBHAX
mudepeHIMpoBaHHOTO, MPOPUILHOTO OO0YYeHUsS, IPU3BAaHO OOECIEeYuTh O00IIe00pa3oBaTEIbHYI0 U
OOIIEKYJIBTYPHYIO TOATOTOBKY BBIITYCKHHUKOB MIKOJBI, HEOOXOAMMYIO [UIS aJanTallud HX K OBICTPO
MEHSIOIIMMCST YCIIOBUAM JKU3HM B COLIMYME, a TaKKe Uil HPONOJDKEHHs OOydeHMs] B OpraHM3alMsax
poeCCHOHATTLHOTO 00Pa30BaHMs, B KOTOPBIX XUMUS SIBJISIETCS OJHOM U3 IPUOPUTETHBIX JAUCIUILINH.

B mporpamme 1o XuMuM Ha3Ha4deHUE NpeAMETa «XUMUSI» MOJydaeT MOJPOOHYI0 MHTEPIPETALHUIO B
COOTBETCTBUM C ocHoBomosararomumu nonoxeHusmMu ®I'OC COO o B3auMooOyCIIOBIEHHOCTH LIEJEH,
COZIep>KaHus, pe3yJbTaToB 00y4eHUs U TpeOOBaHUI K YPOBHIO ITOATOTOBKH BBITYCKHUKOB. CBUIETENHCTBOM
TOMY SIBJISIFOTCSI CJIEIYIOIINE BBITOIHSAEMBIE TPOrPAaMMO 110 XUMHUH (DYHKITHH:

« MTHPOPMALIMOHHO-METOJUUECKas], peaan3altsi KOTOpOi obecrieunBaeT MoJlyueHHe MpeICTaBIeHUs O

LENAX, COACp)KaHWHU, OOIIeH cTpaTernu OOydeHHs, BOCHUTAHUS M Pa3BUTHS OOyYArOIIUXCS
CpeACTBaMU MpeIMETa, U3y4aeMOro B paMKaxX KOHKPETHOTO MPOQUIIS;

« OPraHM3alMOHHO-IUIAHUPYIOLIAs,  KOTOpas  IPELyCMaTpUBAacT  ONpEAEICHHE:  IPHUHLIMIIOB
CTPYKTYpUPOBaHHUS U IOCIEA0BATEIbHOCTH M3y4eHUs y4eOHOro Marepuasa, KOJIMYECTBEHHBIX U
KayeCTBEHHBIX €ro XapaKTepPUCTHUK; MOAXOIOB K (HOPMUPOBAHMIO COJEPKATEIbHOH OCHOBBI
KOHTPOJII M OICHKH 00pa3oBaTeNbHBIX JOCTIKEHHHA OOy4Jaromuxcsi B paMKax HTOTOBOM
aTTecTanuu B GOpMe €AMHOTO rOCyIapCTBEHHOTO 9K3aMEeHa M0 XHUMHUHU.

[Iporpamma asst yriyOnEHHOTO U3YUYEHUS] XUMHH:

 YCTAHABJIMBAET MHBApHAHTHOE IPEIMETHOE COJepXKaHhe, 00sf3aTelabHOE IS M3Y4YEHHS B paMKax
OTIENbHBIX NMpoduiel, mpeaycMaTpuBaeT pacupeesieHHe U CTPYKTYPUPOBAHUE €ro IO KJlaccaM,
OCHOBHBIM COJIepKaTeIbHbIM JIMHUSAM/pa3jiesiaM Kypca;

o 1aéT MpUMEpHOE pacmpejesieHue y4eOHOro BpeMEHH, PEKOMEHYeMOro JUIsl U3y4eHHs OTIeNbHBIX
TEM;

o IIpeJIaraeT MPUMEPHYIO IOCIIE0BATEIbHOCTh M3yYEHHUs] y4eOHOro marepuana ¢ y4€TOM JIOTMKHU
MIOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

o 1a8T METOIMYECKYIO0 UHTEPIPETALMIO LIeNIel U 3a/1a4 U3Y4EHUs IpeaMeTa Ha YIIIyOJIEHHOM YPOBHE C
y4€TOM COBPEMEHHBIX IPHOPUTETOB B CHCTEME CPEIHEr0 00IIero o0pa3oBaHus, COlEPKATEIBbHON
XapaKTepUCTUKH MJIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHHsSI OCHOBHOM 00pa3oBaTeibHOI MpOrpaMMbl
cpenHero ooOmiero oOpa3zoBaHus (JIMYHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX), a TaKkKe C
y4€TOM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATENbHBIX JACHCTBUI OOYYaroImerocss Mo OCBOCHHIO
coJiep KaHusl IpeMeTa.

Ilo Bcem Ha3BaHHBIM MO3UIMUAM B NpPOrpaMMe MO XMMHH IPELYCMOTPEHA IPEEMCTBEHHOCTH C
oOyuyeHHEM XHMHHM Ha YPOBHE OCHOBHOIO o0mero oOpa3zoBaHus. 3a MpeAesaMud YCTaHOBJICHHOMU
IporpaMMoil o XUMHUM 00s13aTeNbHON (MHBapUAHTHOM) COCTaBJISIOIEH collepKaHus y4eOHOro mpeaMeTa
«XuMHs» OCTa€rcsi BO3MOXKHOCTH BbIOOpa €ro BapHMATUBHOM COCTABIIAIOLIEH, KOTOpas JOJDKHA
OIPEJIENIATHCS B COOTBETCTBUHU C HAIIPABICHUEM KOHKPETHOTO Mpoduis oOyueHus..
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B cootBerctBUM ¢ koHuentyaiabHbIMU mnojoxkeHusMu PI'OC COO o HazHayeHUU NPEIMETOB
0a30BOT0 M YyriayO0JaEHHOTO YpOBHEHW B cucTeMe Iud@epeHIMpoBaHHOTO OOYyYEeHHs Ha YPOBHE CPEIHETO
obmero oOpa3oBaHUs XHMHS Ha YpPOBHE YIIyOJIEHHOTO W3YYEHHUs HANpaBiIeH Ha peaIu3aluio
MIPEEeMCTBEHHOCTH C TMOCJIEIYIOIIUM 3TaloM IOJTY4YeHHUS] XUMUYECKOro OOpa30BaHUS B paMKaxX H3Yy4EHHUS
CHELMAJIbHBIX E€CTECTBEHHO-HAYyYHBIX M XHMHUYECKUMX IUCLUUIUIMH B BY3aX U OpraHMU3alMsSIX CPEIHEro
npodeccuonanpHoro oOpa3oBaHus. B 9Toil cBsi3u wu3ydeHHe mpeaMeTa «XHUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha pacIIUpeHue W YrayOJieHHe TEeOpPEeTUYeCKOM M MPAaKTUYECKOH MOArOTOBKH
oOyuaromuxcsi, BbIOpaBIIMX OMNpeneiaCHHbI npoduib OOydyeHHs, B TOM 4YHCIE C NEPCIEeKTHBON
MOCTIETYIOIIETO MOIYYEeHUS! XUMHUUECKOTro 00pa3oBaHus B OpraHU3aIMsIX Mpo(ecCHOHANTBHOTO 00pa3oBaHusl.
Hapsiny ¢ atum, B cBete TpeboBanmnii ®I'OC COO k miaaHUpPyeMbIM pe3yiibTaTaM OCBOCHHS (eaepabHON
0o0pa3oBaTeNbHOW MNPOTPaMMBI  CpPEeIHEro o0mero oOpa3oBaHHUs HM3y4YEHHE NpeaMera «XHUMUs»
OPUEHTHPOBAHO TAaK)K€ HA pEIICHUE 33aJay BOCIHUTAHUS U COLUAIBHOIO Pa3BUTH OO0YyYaroIIMUXCS, Ha
¢dopmMHupoBaHHE Yy HHUX OOIIEMHTEIUICKTYaJbHBIX YMEHUH, YMEHHH pallMOHAIM3ALMU Y4eOHOTO Tpyla H
0000MIEHHBIX CTIOCOOOB EATEIHLHOCTH, UMEIOIIUX MEKIUCIUILIMHAPHBIN, HaIPEeIMETHBIA XapaKTep.

CocTaBisOmUMHU TpeaMeTa «XUMUs» Ha YPOBHE YIIIyOJEHHOTO M3YyYCHHS SBISIOTCS YriyOIEHHBIC
Kypcbl — «Opranuueckas xumus» U «O0mas u Heopranudeckas xumus». [Ipu onpeaeneHun moaxo0B K
0TOOpY M CTPYKTYpPHOH OpraHu3allud COJAEP)KaHMSI ATHX KypCOB B IpOrpaMMmeé IO XMMHUHU 32 OCHOBY
npusAThl nojoxenus PI'OC COO o paznuuusax 6a30BOro u yriryoiaEHHOro ypoBHEH U3yueHHs TpeIMeTa.

OcHoBy copaepxxkanusi KypcoB «Opranuyeckas xuMmus» U «OOIIass U HeOpraHuyecKas XUMUS
COCTaBJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUW U YMEHUH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO H3y4eHUS
npeaMera. JTa cUCcTeMa 3HaHMM IOJy4yaeT ONpeAes€éHHOE TEOPETHUYECKOE JOIMOJIHEHUE, I03BOJISIIOIIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIIMKA 00bEM (hakTONOrHUeckoro Marepuana. Tak, Ha yrayOiaéHHOM
YPOBHE HW3ydYEHHs IpeaMeTa obecredeHa BO3MOXKHOCTH 3HAUYHMTENBHOTO YBENWYEHHUS 00BbEMa 3HAHUN O
XUMHUYECKUX DJJIEMEHTaX U CBOMCTBaX MX COCOUHEHUII Ha OCHOBE pACHUIMPEHUS U YIIIyOleHus
MIPEJICTAaBICHU O CTPOEHMM BEILLECTBA, XUMUYECKOW CBSI3UM M 3aKOHOMEPHOCTSAX IPOTEKAHUS pPEaKLIMi,
paccMaTpuBaeMBbIX C TOYKU 3PEHUS] XUMUYECKOW KMHETUKU M TEPMOAMHAMUKH. M3ydeHne nepuoanueckoro
3akoHa u llepuoanueckoil cucTeMbl XUMHUYECKUX DJIEMEHTOB 0a3upyercss Ha COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEJCTABICHUAX O CTPOSCHUU aToMa. XHMHYECKas CBS3b OOBICHIETCS C TOYKH
3pEHUsl SHEPreTUYECKUX H3MEHEHUH INpu €€ 0o0pa3oBaHMU M Pa3pyLICHUH, a TAKKE C TOYKU 3PEHUS
MEXaHU3MOB e€ 00pa3oBaHus. M3yueHne THIIOB peakiuii 1omnonHsAeTcs GOpMUPOBAaHUEM TMPe/ICTaBIEHUH 00
ANEKTPOXUMHUYECKUX TMPOLIECCaX U AJIEKTPOJIM3E pacilylaBOB M pacTBOPOB BellecTB. B Kypce opranmdeckoi
XUMUU TIPH PACCMOTPEHUH PEAKIIMOHHOM CHOCOOHOCTH COENMHEHHMH Yyaensercs oco0oe BHUMAaHHE
BOIIPOCaM 00 3JIEKTPOHHBIX 3P (PeKTax, 0 B3aMMHOM BIIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HaueHue UMEET TO, UTO Ha COZIep)KaHUE KYPCOB XMMHUU YIITyOIEHHOTO YPOBHS U3yUYeHHUs IS
KJIACCOB OMpPeeNIEHHOr0 NMpoduiis (r1aBHBIM 00pa30M Ha UX CTPYKTYPY M XapaKTep TOMOJHEHWH K oOIiei
crcTeMe NMpEeIMETHBIX 3HaHUI) OKa3bIBalOT BIUSHHE CMEXHBIE MpeaMeThl. Tak, HanpuMep, B COepKaHUH
nmpeaMeTa IS KIACcCOB XUMHUKO-(pu3nyeckoro mpoduiis OoyiblIoe 3HAYeHHE OYyIyT HMETh SJIEMEHTHI
yueOHOro Matepuaina rno oomeit xumuu. [Ipn nzyyeHuu npeamera B JaHHOM CiIydae akIeHT OyneT cienaH
Ha OOIIHOCTh METOJOB IIO3HAHMS, OOUIHOCTh 3aKOHOB W TEOpPUM B XMUMHUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHAsi Teopusi (MOJIEKYJIIpHAs TeOpHs B (PU3HKE), 3aKOHBI COXPAaHEHHsI MAacChl U YHEPIUH, 3aKOHBI
TEPMOJUHAMUKH, SJIEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BEILIECTB U IPYTOE.

B T0 ke Bpems B colepaHUU IpeAMeTa JUIsl KJIACCOB XMMHUKO-OMOIOTHYECKOro Mpouis O0ibIIHii
yIenbHBI Bec OyneT MMeTh OopraHuyeckas XuMus. B aTom ciydae mpenocTaBiisieTCsi BOZMOXXHOCTB IS
6osiee 0OCTOSATENHHOIO PACCMOTPEHUSI XMMUYECKON OpraHu3alMy KJIETKH Kak OMOJIOTHYECKOM CHCTEMBI, B
COCTaB KOTOPOW BXOJIAT, K NMPUMEPY, TaKH€ CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIUJbI, OCNKU, YrIEeBOIbI,
HYKJIEMHOBBIE KUCJIOTHI U Jpyrue. IIpu 3ToM 3HaHMS O COCTaBe M CBOMCTBAaX MPEACTABUTENEH OCHOBHBIX
KJIACCOB OPIraHWYECKUX BEIIECTB CIYKaT OCHOBOM JUIsl M3Yy4EHUS CYIIHOCTH MpOIlecCOB (POTOCHHTE3A,
JBIXaHUS, TAIIEBAPECHUS.

B mnumane ¢opmMupoBaHHs OCHOB HAy4YHOI'O MHPOBO33pPEHHS, OCBOEHHS OOIIEHAy4YHBIX METOJOB
MIO3HAHUS U OIbITA IPAKTHUECKOTO INPUMEHEHMsI HAy4YHBIX 3HAHMM HM3ydeHHE IpeaMmeTra «XUMHS» Ha
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yr1yOnéHHOM YpOBHE OCHOBAHO HA MEXKIIPEIMETHBIX CBS3AX C Y4E€OHBIMHM NpEAMETaMH, BXOAALUIMMU B
cocTaB MpeIMeTHBIX oOnactell «EcTecTBEeHHO-HayuHble MpeAMETh», «MaremaTuka U HHPOpPMATHKa» U
«Pycckuil A3bIK U IATEpATypay.

[Ipn m3yueHum yueOHOro mpeamera «XuUMHUS» Ha YIIIyOJEHHOM YPOBHE Takke, KaKk Ha YpPOBHE
OCHOBHOTO U cpeaHero odiero oopazoBanus (Ha 6a30BOM ypOBHE), 3a7aueii MEPBOCTEIICHHON 3HAYUMOCTH
aBIgeTcs (OPMUPOBAHUE OCHOB HAYKHU XMMHUHU KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUYECKOM
NESITEeIbHOCTH 4YeJOBEKa M OJHOTO W3 KOMIIOHEHTOB MHPOBOHM KyNbTyphl. PemieHue 3ToH 3amaun Ha
yray0aEHHOM YpOBHE U3YUYEHHS MPEAMETa MPEIoaraeT pean3aluio TaKuX Helel, Kak:

o GopMHpOBaHHME TMPEIACTABICHUNA: O MaTepHaJbHOM EAMHCTBE MHpA, 3aKOHOMEPHOCTSAX H
M03HABAEMOCTH SIBJICHUN MPUPOJIBI, O MECTE XUMHUU B CHCTEME €CTECTBEHHBIX HayK U €€ Beayllei
poiu B 00ecrieueHuN YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PELUICHUN MTPOOIEM SKOJIOTUIECKOH,
SHEPreTHYeCKOM W TMHUIIEBOM O€30MacHOCTH, B PAa3BUTUM MEAMLMHBI, CO3JaHUM HOBBIX
MaTepHaioB, HOBBIX HCTOYHUKOB SHEPTHH, B 00ECIICYCHUH PAlMOHAIBHOTO PUPOAOIOIH30BAHNS,
B (opMHupoBaHMM MHPOBO33PEHUS M OOIIEH KYJIbTYpbl 4YEJIOBEKa, a TaKKe SKOJIOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOTHOMN Cpelie;

¢ OCBOCHHME CHCTEMBI 3HAHHUM, JIEKAIIUX B OCHOBE XUMHUYECKOW COCTABIISAIOIIECH €CTECTBEHHO-HAYYHOMN
KapTUHBl MHpa: (QyHAAMEHTaIbHBIX TMOHITHH, 3aKOHOB M TEOPHM XHMMHUH, COBPEMEHHBIX
MPEJICTABICHUIA O CTPOCHHM BEIIECTBA HA PA3HBIX YPOBHSIX — ATOMHOM, MOHHO-MOJIEKYJISIPHOM,
HaJMOJIEKYJIIPHOM, O TEPMOJMHAMUYECKMX W KHHETHMYECKMX 3aKOHOMEPHOCTSX MpPOTEKaHUs
XUMHYECKUX PEAKIUi, O XUMHUYECKOM PAaBHOBECHH, PAaCTBOPAaX W JUCICPCHBIX CHUCTEMax, 00
OONIMX HAYYHBIX MPUHIIUTIAX XMMHYECKOTO TIPOU3BOICTBA,

« popMupOBaHHE Yy OOYYAIONIMXCS OCO3HAHHOTO IOHMMAaHHsS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHAYECKUX 3HAHUU JJIA 00BSCHEHHUS KIIFOYEBBIX I/II[Cﬁ u HpO6JI€M COBpCMeHHOﬁ XUMHH, I
OOBSCHEHUS W TPOTHO3MUPOBAHHS SBJICHHH, WMMEIOIIUX CCTECTBEHHO-HAYYHYIO IPHUPOY;
rpaMOTHOI0 pCIICHUA HpO6JIeM, CBsI3aHHBIX C XI/IMI/Ief/'I, IMPOrHO3MpOBaHUA, aHAJIM3a W OLICHKU C
MO3HIMA  JKOJIOTHYECKON  0€30MacHOCTH  IMOCIEACTBUI  OBITOBOM ¥ MPOM3BOACTBCHHON
JACATCIIBHOCTH YCJIOBCKaA, CBSI3aHHOU C XUMHYECKUM IMPONU3BOJACTBOM, HCIIOJB30BAHUEM U
nepepaboTKOM BEIIECTB;

o yryOJieHWe TMPEeACTaBICHUN O HAyYHBIX METOJIaX MO3HAaHUS, HEOOXOIUMBIX I NMPUOOPETECHUS
YMEHHUI OPHUEHTHUPOBATHCS B MHUPE BEIMIECTB U OOBSCHEHUS XMUMHUYECKUX SIBICHUH, MMEIOIINUX
MECTO B IIPUPOJIE, B IPAKTUYECKOMN AEATEIBHOCTH U MIOBCEIHEBHOMN KU3HMU.

B nutane peanusanuu nepBoodepeHbIX BOCIIUTATENbHBIX U Pa3BUBAIOIINX (YHKIUHN 1ETOCTHON CHCTEMBbI
cpeaHero oduiero oOpa3oBaHMs MpPU HM3YYEHUM NpeaMeTa «XHUMHUS» Ha YIiayOIEHHOM YPOBHE OCOO0YIO
aKTyaJIbHOCTb ITPUOOPETAIOT TaKKE LENIN U 3aJauu, KaK:
« BOCIIUTaHME YOKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUI MPUPO/IbI, YBRXKEHUS K MPOLIECCY TBOPUECTBA
B o0JacT TEOpPEeTHMYECKUX M NPHUKIAJHBIX HCCIENOBAaHUNM B XUMHH, (opMHpOBaHHE
MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

e pa3BUTUC MOTHBAOUU K 06yqumo H TIO3HAaHHIO, CIIOCOOHOCTEH K CaAMOKOHTpPOIIIO U
CaMOBOCIIUTAHUTO HAa OCHOBC YCBOCHUA O6I.I.IC‘ICJ'IOBCLICCKI/IX HCHHOCTCI‘;I;

o Pa3BUTHE T[I03HABATEIbHBIX HMHTEPECOB, HHTENIEKTYyalbHbBIX M TBOPYECKUX CIOCOOHOCTEH
oOyuaromuxcsi, (OpMUPOBAHHME y HHMX CO3HATEILHOTO OTHOIICHHS K CamM0o00pa3oBaHUIO U
HEeNpepbIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCHEIIHOW MpoecCHOHATbHONW M OOIECTBEHHOM
JEeSITeTbHOCTH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3/I0pPOBBI0 M TOTPEOHOCTH B 370POBOM
o0pase K13HH;



o GopMHpOBaHHE YMEHHUH M HABBIKOB Pa3yMHOIO IMPHUPOIONOJIb30BAaHUS, PAa3BUTHE IKOJIOTHYECKOM
KYJIBTYpBbI, IPHOOPETEHHE OIbITAa OOIIECTBEHHO-TIOJIE3HOM SKOJIIOTHYECKOH NesITeTbHOCTH.

OOm1ee Yrco 9acoB, MPETYCMOTPEHHBIX [T U3YYCHUSI XUMUH Ha YIITyOJICHHOM YPOBHE CPEIHEro 00IIero
obpaszoBanusi, coctaBisieT 204 gacos: B 10 kmacce — 102 gaca (3 gaca B Hegento), B 11 kimacce — 102 gaca
(3 gaca B HEAEIIO).



COJAEP/KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHH.

[Ipenmer w 3HaueHHE OPraHMYECKONH XUMHHM, TPEACTABICHHE O MHOTOOOPAa3HH OPraHUYECKHUX
COETUHEHUH.

DJNEeKTPOHHOE CTPOCHUE aToMa yIJepoJa: OCHOBHOE M BO30YKIAEHHOE COCTOsSHUS. BaneHTHbie
BO3MOXXHOCTH aToma yriepojaa. XUMHUYecKas CBS3b B OPraHMYECKHX COCAMHEHMSIX. TUIbl THOpUAU3AILNU
aTOMHBIX opOuTaneil yriepoma. MexaHu3Mbl 00pa3oBaHUsI KOBAJEHTHOW CBA3M (OOMEHHBIH M JOHOPHO-
aKIEeNTOPHBIN). TUIIBI IEpEeKPBIBAaHUS aTOMHBIX OpOHMTANIeH, G- B TM-CBs3U. OuHapHAas, TBOWHAS U TPOWHAS
cBs13b. CriocoOBI pa3phiBa CBS3EH B MOJIEKYJAX OpraHM4Yeckux BemecTB. [loHaTHe 0 cBOOOAHOM panukase,
HYyKJIeopuiIe U dIEKTpoduIe.

Teopust crpoeHust opraHudeckux coenuHeHuil A.M. BbytinepoBa U COBpEeMEHHBIE INPEACTABICHUS O
CTPYKTYpE MOJEKYJ]. 3HA4€HHE TEOPUM CTPOCHHSI OpPraHWYeCKHX COEIMHEHHU. MolekynspHbele U
cTpykrypHbie (popmynbl. CTpykTypHBIE (OPMYNIBI DPA3IUYHBIX BUAOB: pa3BEPHYTas, COKpamiéHHasd,
ckenetHas. M3omepus. Buabl n3oMepuu: CTpPYKTypHas, NMPOCTPAHCTBEHHAas. DIEKTPOHHbIE 3((EKTH B
MOJIEKYyJIaX OPTaHUYECKUX COCTUHEHNUH (MHAYKTUBHBINA 1 Me30MEepHBIN d(PEKTh).

[IpencraBienne o KiaccUPHUKAUN OpraHUYecKUX BemecTB. [loHsATHE O (DYHKIIMOHANBHOW TpyMIIE.
I'omonorusa. I'omonormueckue psapl. CucreMarnyeckass HOMEHKJIATypa OpPraHMYECKMX COEIUHEHMH
(IJUPAC) u TpuBHaNbHbIE HA3BaHUS OTAEIBHBIX IPEICTABUTEICH.

OcobenHoctn W Kiaccu(uKanusi OpraHudeckux peakuuid. OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIC
peakly B OpraHUYEeCKON XUMHH.

DKCrepuMEHTAJIbHBIE METO/Ibl U3yUYEHHS BELIECTB M UX MPEBpAILEHUN: 03HAKOMJIEHHE C 00pa3lamMu
OpraHMYECKUX BEILECTB M MaTepHUalaMd HA MX OCHOBE, OMbBITHI IO MPEBPALIEHUIO OPraHUYECKUX BELIECTB
npu HarpeBaHuu (IUTaBJICHHE, OOYIJIMBaHME W TOPEHHE), KOHCTPYHPOBAHHE MOJENEH MOJIEKYI
OpraHUYECKUX BEILECTB.

YriaeBoaopoabl.

Ankanbl. ['oMonoruueckuit psij aakaHoB, o0mmas (GopMysa, HOMEHKIATypa U U30MepHs. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, SP -rHOpUAM3AIMs aTOMHBIX opOuTanei yriepona, o-
CBs13b. PU3HYECKUE CBONWCTBA AJIKAHOB.

XUMUYECKHE CBOICTBA aJKaHOB: pEAaKIUU 3aMEUICHMs, W30MEpU3aluy, JerHIApUpOBaHUS,
LIUKIW3aluY, NHPOJIM3a, KpeKuHra, ropenus. IIpencraBieHne o0 MeXaHHU3ME pEakUUi paguKaibHOIO
3aMelIeHUS.

Haxoxnenue B npupozae. CriocoObl MoSy4eHHs U IPUMEHEHUE aJIKaHOB.

Huknoankansl. OOwIas popmyia, HOMEHKIaTypa 1 usoMepusi. OCOOEHHOCTH CTPOCHUS U XUMHUECKUX
CBOMCTB MallbIX (LIMKIIOMPOTMAH, IUKIOOYTaH) U OOBIYHBIX (IIMKJIOMEHTAH, IIMKJIOTeKCaH) IMKIIOAIKAHOB.
CriocoObl TTOTy4eHHs] U IPUMEHEHHUE ITUKIIOAIKAHOB.

Ankenbl. ['omonoruueckuil psa  ankeHoB, oOmias (opMmyia, HOMEHKIATypa. OJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKEHOB, sz-m6pnzmsaum aTOMHBIX opOuTaneu yriepoja, 6- U m-
cBs3u. CTpyKTypHas M reoMmeTpuueckas (LMc-TpaHc-) wu3oMepus. Du3nueckue CBOICTBAa aJKEHOB.
XWUMHUYECKUE CBOMCTBA: PEAKIMM MNPHUCOCIAMHEHHUS, 3aMEIICHUS B O-TOJIOKEHHE MpPU JIBOMHON CBS3H,
nosmMepusanuu 1 okucieHus. [IpaBuno MapkoBHukoBa. KauecTBeHHBIE peakluu Ha JBOWHYIO CBS3b.
CriocoOsl MmosTydeHus U IpUMEHEHHUE aJIKeHOB.

Ankaguensl. Kiaccupukanms ankagueHOB (CONpPsHKEHHBIC, H30JIMPOBAHHBIC, KYMYIUPOBAHHbLE).
OCOOEHHOCTH DJIEKTPOHHOTO CTPOCHUS W XHUMHUYECKHX CBOWCTB COMPSDKEHHBIX aueHoB, 1,2- u 1,4-
npucoenuHenue. llonmumepusanus conpspkEHHBIX — JUeHOB. CrocoObl TMOJyuyeHHs: W NpPUMEHEHHe
aJIKa/INEHOB.



Anxunbl. ['omonoruueckuil psix  ankuHOB, oOmas QopMmyna, HOMEHKIATypa M H30Mepusl.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN aJIKHWHOB, SP-THOpUAM3AINS aTOMHBIX OpOuTaiei
yriepona. PusnyecKkue CBOMCTBA alNKWMHOB. XMMHUYECKHE CBOWCTBA: pEAKLUUU IPUCOCIAUHECHUS,
OUMepU3allud W TpUMEpH3aluH, OKHcieHUs. KuciaoTHble CBOWCTBAa aJKWHOB, HMEIOUIMX KOHLIEBYIO
TPOIHYIO CBsi3b. KauecTBEHHbIE peaky Ha TPOHHYIO CBsi3b. CrIoCOOBI MOMyYeHHs U TPUMEHEHUE aTKHHOB.

Apomartuyeckue yrieBoaopoabl (apeHsl). l'omonormyeckuil psa  apeHoB, obmas Qopmyina,
HOMEHKJIATypa U U30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbI OeH30i1a. Dusnueckue
CBOICTBa apeHOB. XMMHYECKHE CBOWCTBAa OEH30JIa U €ro TOMOJIOTOB: PEaKIUU 3aMelleHUs] B OEH30IbHOM
KOJIbLIE M YIJIEBOJOPOJHOM pajauKaie, peaklUud TIPHCOSINHEHHs, OKHCICHHE TOMOJIOTOB OeH3071a.
[IpencraBienre 00 OpPUEHTHPYIOIIEM [EHCTBUU 3aMecTUTeNlel B OCH30JIbBHOM KOJbLIE Ha MpUMEpe
ATKUIIBHBIX PATUKAIOB, KapOOKCHIIBHOW, TMAPOKCUIBHOM, aMHHO- M HHUTPOTPYIIIIbI, aTOMOB T'aJOTCHOB.
Oco0eHHOCTH XHUMHYECKMX CBOWCTB crupoia. I[lomumepusanus crupona. CrnocoObl MONMydYeHHUS U
IIPUMEHEHHUE aPOMATUYECKUX YTIJIEBOJOPOJIOB.

[Ipuponnueiit ra3. [lonyrasie HedTsaHble Ta3el. Hedth u €€ mpoucxoknenue. KameHHBINH yroib u
MPOAYKTHl ero mnepepaboTku. CrmocoObl mepepaboTKu HEPTH: TEeperoHka, KPEeKHHT (TePMUYECKH,
KaTaJuTHueckuil), pudopmunr, nuponus. IIpoaykrsl mnepepaboTkun HedTH, HX NpPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B OBITY.

I'enetnyeckas CBSA3b MEKAY PA3IMYHBIMU KJIACCAMH YTIIEBOJAOPOIOB.

DNEKTPOHHOE CTPOEHHE T'aJIOTEHIPOM3BOJHBIX YIJI€BOJOPOAOB. Peakiuu 3aMenieHus: rajoreHa Ha
THIPOKCOTPYIILY, HUTPOTPYIIITY, [IHAHOTPYIITY, aMUHOrpyny. JleiicTBUe Ha raloreHIporu3BOIHBIE BOJHOTO
¥ CIOUMPTOBOIO pacTBOpa WENOUH. B3auMoIeiCTBUE QUTaJIOr€HAIIKAHOB C MarHueM U UUMHKOM. [loHsTue o
METAJIOOPTaHUYECKUX COEAUHEHMX. VICcrmonbp30oBaHHe TallOTeHIIPOU3BOIHBIX YIIIEBOJOPOAOB B OBITY,
TEXHHUKE U IIPU CUHTE3€ OpraHM4YeCKHUX BEIIECTB.

DKCrepUMEHTANIbHBIE METOJbl HM3YU€HHUs BEIIECTB M HX MPEBpaIlCHH: H3ydeHHe (QU3NYECKUX
CBOMCTB YIJIEBOAOPOJOB (pacTBOPUMOCTbH), KAUECTBEHHBIX PEAKIMM YIJIEBOJAOPOJOB pPa3IMYHBIX KJIAcCOB
(obecuBeurnBaHNE OPOMHOI UM HOJHON BOJIBI, paCTBOpA NIEpMaHTraHaTa Kallvs, B3aUMOJCHCTBHE alleTHIICHA
C aMMHa4YHBIM PAcTBOpPOM okcuaa cepedpa(l)), kadecTBeHHOE OOHapyXeHUE yriepoja U BOJOpOAa B
OpPraHMYECKUX BELIECTBaX, MOJTYYCHHUE STUJICHA U W3YYEHHE €r0 CBOICTB, O3HAKOMIIEHHE C KOJUICKIUSMU
«Hedtp» m «Yromp», ¢ oOpa3mamu IUIacTMacc, KaydyyKOB W PE3HMHBI, MOJEIMPOBAHUE MOJICKYII
YIJI€BOJIOPOIOB U TaJIOTEHIIPOU3BOAHBIX YIIIEBOJLOPOIOB.

Kucnopoacoaepxamme oprannyeckne coeinHeHUsl.

IIpenenvHble onHOATOMHBbIE cnUpThl. CTpoeHHWe MOJeKyd (Ha NpUMepe MeTaHoja M 3TaHoJa).
l'omonornueckuit psim, obmias ¢opmyna, U30Mepusi, HOMEHKIAarypa M kinaccudukanus. Ddusmdeckue
CBOMCTBA NPEIENIBbHBIX OJHOATOMHBIX CIHUPTOB. BOOOpOAHBIE CBS3M MEXAY MOJEKYJaMU CIHPTOB.
XUMUYECKHE CBOMCTBA: peaklUMM 3aMelIeHHs, JerujapaTalii, OKHCIEHHUS, B3aUMOJIEHCTBUE C
OPraHMYECKHMU W HEOPraHMYECKMMH KHciaoTaMu. KauecTBeHHas peakuuss Ha OJHOATOMHBIE CIIMPTHI.
JleiicTBHe 3TaHOJIa U METaHOJIa HAa OpraHu3M denoBeka. CriocoObl MOMyuyeHusl U MPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢upsbl, HOMeHKIaTypa 1 u3oMepusi. OCOOEHHOCTH PU3NUECKUX U XUMUYECKUX CBOMCTB.

MHOroaroMHele CHMPTHl — AITWIEHIVIMKOIb W INIHLEpUH. DU3NYECKHME M XUMHYECKHE CBOMCTBA:
peaxkuuu 3aMeleHus, B3aUMOAECHCTBUE C OPraHMYECKUMU U HEOPraHMYECKHMMH KHCIOTaMH, KauyeCTBEHHAsI
peakiusi Ha MHOToaToMHble ciupThl. [IpencraBienne o MexaHu3Me peakuuili HyKJ1eo(pUIbHOTO 3aMEeIeHHUS.
JleiicTBre Ha opranusM uyesnoBeka. CriocoObl MOTyYeHHs U IPUMEHEHHE MHOTOAaTOMHBIX CITUPTOB.

@enon. CTpoeHHE MOJIEKYJNIbl, B3aWMHOE BIMSHUE THAPOKCOTPYNIBI M OCH30JBHOTO sIpa.
®dusznyeckue cBoiicTBa (eHona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB (eHosa. KadecTBeHHbIE peakiuu Ha
¢enon. TokcuuyHocTh Qenona. CrnocoObl MmonyyeHHss U MpuMeHeHue ¢eHona. PeHondopmanbaeruaHas
cMoJa.

KapOoHuIIbHBIE COETMHEHMS — albJeTWIbl M KETOHBL. OJEKTPOHHOE CTPOCHHE KapOOHMIBHOM
rpynnsl. ['oMonoruyeckue psabl ajdbAETUAOB M KETOHOB, o0mias (opmyna, U3oMepusi U HOMEHKJIATypa.
@u3nyecKkrue CBOMCTBA aJIbJIETHJIOB M KETOHOB. XMMHMUYECKHE CBOMCTBA albJETUIOB U KETOHOB: pEaKLUU
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npucoenuHenus. OKUCIIeHHe albJeru0B, KaYeCTBEHHbIC Peaknu Ha ajbaerusl. CriocoObl MmomyueHus u
IIPUMEHEHHNE aJbJETUI0B U KETOHOB.

O/IHOOCHOBHBIE TIpeniebHble KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYN KapOOHOBBIX
kucnot. M3omepust u HomMeHkIarypa. PuU3nyecKkue CBOWCTBA OJHOOCHOBHBIX IpPEAETbHBIX KapOOHOBBIX
KHMCIIO0T. BostopoiHble CBA3M MEX1y MOJIEKYJIaMH KapOOHOBBIX KUCIIOT. XMMHYECKHE CBOWCTBA: KUCIOTHBIE
CBOMCTBa, peakuusi »TepuUKaALMM, PEaKIUH C Y4acTHEM YIJIeBOJOPOAHOro paaukana. OcoOeHHOCTH
CBOWCTB MYypaBbMHOW KHCIOTHL. [IOHSATHE O NPOU3BOJAHBIX KAapOOHOBBIX KHCIOT — CJIOXHBIX 3(]upax.
MHuoroo6pasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HEIMPEIEIbHBIX U ADOMATUYECKUX KapOOHOBBIX
KHUCJIOT, JUKApOOHOBBIX KHCJIOT, THPOKCHKApOOHOBBIX KHCIOT. IIpencraBureny BBHICIIMX KapOOHOBBIX
KHCIIOT: CTE€apUHOBas, MAJIbMHUTUHOBAs, OJICUMHOBAs, JUHONEBAA, JUHONEeH08dsi KUCIAOThL. CrocoObl
MOJTyYCHHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. 'omonorudeckuii psj, obmas ¢popmyina, nzoMepusi 1 HomeHkIarypa. Ousndeckue
Y XMMUYECKHE CBOMCTBA: TMAPOJIN3 B KUCIOW U LICIIOYHOU cpee.

Kupsel. Ctpoenue, puznueckrue U XMMUYECKHUE CBOMCTBA >KHPOB: THAPOIHM3 B KUCIOW W IICIIOYHOU
cpene. OcoOEHHOCTH CBOWCTB JKMPOB, COJEP)KAIIMX OCTAaTKH HETpPENeNbHBIX XUPHBIX KUCIOT. JKupsl B
MIPUPOJE.

MpbLT4 KaK COJH BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JACHCTBHE.

OObmias xapaktepucThka yrieBojoB. Kmaccuduxamnus yrieBogoB (MOHO-, AW- U IOJHUCAXApPUIBI).
Mounocaxapuapl: TJIIOKO3a, (PpyKTO3a, rajakrosa, pubo3a, ae3okcupuOo3a. Pusznyeckue CBOMCTBA U
HaxoJieHue B npupoje. PortocuHTe3. XMMUUECKUE CBOMCTBA IIFOKO3bI: PEAKIIMK C YYACTUEM CIIUPTOBBIX U
QIIBJICTUAHOM TPYII, CIIUPTOBOEC M MOJOYHOKHCIOE OpokeHue. [IpuMeHeHHMe TIIOKO3bI, €€ 3HAUYCHHE B
KU3ZHENEATEeIbHOCTH opraHusma. Jlucaxapuael: caxapo3a, MallbTO3a M JIaKkTo3a. BoccTaHaBinuBaromue u
HEBOCCTaHaBIUBarole aucaxapuapl. ['uaponus nucaxapunos. HaxoxxneHue B mpupone U NMPUMEHEHHE.
[Tonucaxapuapl: Kpaxmani, TIUKOreH W Leuiroio3a. CTpoeHMe MakKpOMOJIEKYJ Kpaxmala, INIMKOT€Ha U
LEJUTE0I03bl. PU3NYECKHe CBOMCTBA KpaxMalla U LEJUII0JI03bl. XMMUYECKUE CBOMCTBA KpaxMasa: THIpOJIn3,
KaueCTBEHHAasl peakius ¢ HMOAOM. XHMHUYECKHE CBOMCTBA WEJUIIONO3bL: THAPOIU3, MOJIydeHue 3(pupon
1esuT0s103bl. [ToHsITHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

DKCIEepUMEHTAIbHbIE METO/bl M3YYEHUsS BELIECTB U UX MPEBPALICHUN: PACTBOPUMOCTh Pa3IUUYHBIX
CIMPTOB B BOJI€, B3aUMOJEHCTBHE 3TaHOJA C HATPUEM, OKUCIEHHE STUJIOBOTO CIMpPTa B albJErH] Ha
packan€HHOM MeIHOW IPOBOJIOKE, OKUCIEHHE STUIOBOIO CHUPTa JUXPOMATOM Kanus (BO3MOXKHO
UCIOJIb30BaHWE BHUJEOMATEpPHUANIOB), KAueCTBEHHbIE peaklUWW Ha aibAeruabl (C  TUAPOKCUIOM
nnammuHcepedpa(l) u runpokcunom meau(ll)), peakuus raunepuna ¢ rugpokcuaom meau(ll), xumudeckue
CBOMCTBa PacTBOpa YKCYCHOHM KHCIIOTBI, B3aMMOJCHCTBHE PACTBOpa TIIOKO3bI ¢ rumpokcuaom memu(ll),
B3aMMOJICHCTBHE KpaxMaia ¢ MOJIOM, peIIeHUe SKCIIEPUMEHTANBHBIX 3a/1a4 110 TeMaM «CIupThl U (PeHOIIBb»,
«Kap6onoBbie kuciaoTbl. CloKHBIE Y(DUPBI.

A3oTcoaep:kalye OpraHnyecKue CoOeANHEeHusl.

AMUHBI — OpraHWYecKue Ipou3BOJHBIE amMMmMaka. Knaccudukanus aMuHOB: anudaTHUYECKUE U
apoMaTU4ecKue; MepBUYHbIE, BTOPUUYHBIE U TpeTHuHble. CTpoeHne Moiiekyl, olmas Gopmyia, H3oMepus,
HOMEHKJIAaTypa U (Qu3ndeckue CBoMcTBa. XHMHUECKOE CBOICTBa anu(aTHUYECKUX AaMHUHOB: OCHOBHBIE
CBOMCTBA, aJKWIMPOBAaHUE, B3aMMOJCHCTBHE IIEPBHUYHBIX AaMHUHOB C a30THUCTOM kuciaorod. Coim
QJIKWJIaMMOHHUS.

AHWIVH — NpEeICTaBUTENb aMUHOB apoMaThueckoro psaa. CtpoeHue aHwinHaA. B3aumHOe BiMsHME
IpyMI aTOMOB B MOJIeKyJie aHmInHA. OCOOEHHOCTH XUMUYECKUX CBOMCTB aHMWINHA. KauecTBeHHbIE peaKIiu
Ha aHWwiIMH. CrocoObl MoiydeHUs M IMpHUMeHeHHe anudarnyeckux amuHOB. [lomyueHuwe aHWIMHA U3
HUTpOOEH3071a.

AmuHoxkucnotel. Homenknarypa u nzomepusi. OTAeNbHbBIE IPEACTABUTENN 0-aMUHOKHUCIIOT: TJIMILIMH,
anaHuH. Pu3nyecKkue CBOICTBA aMMHOKHCIOT. XHMMHUYECKHE CBOMCTBA aMHHOKHCIOT Kak aM(OTEpHBIX
OpPraHUYeCKUX COEIMHEHHUH, peaklus MOJIMKOHACHCAIlMK, 00pa3oBaHUe MENTHIHON CBsA3U. buomornueckoe
3HaYeHUEe aMUHOKUCIOT. CUHTE3 U TUIPOJINU3 MENTUIOB.



benku kak mpupomHbie monuMephl. llepBuyHas, BTOPUYHAS M TPETHUYHAS CTPYKTypa OEIKOB.
XuMuYecKkue cBOMCTBa OENKOB: THAPOJIN3, ACHATYpallis, KaYeCTBEHHbIE PEaKIIMU Ha OEJIKU.

DKCrepuMEHTAIbHBIE METO/IbI H3yUeHUS BEIIECTB U UX MPEBPAIEHUI: pacTBOpeHUE OETKOB B BOJIE,
JieHaTypalus OeJKOB MPU HarpeBaHUH, LIBETHbIE peakuu Ha O€lKH, pelieHUe SKCIePUMEHTAIbHBIX 33]a4
10 TeMaM «A30TCOIepKalllie OPraHNYECKUE COeAUHEHMS» U «Pacro3HaBaHue OPraHUYECKUX COEAUHEHUI».

BbicokomosiekysipHbIe COeJUHEHHUS.

OCHOBHBIE TOHATHUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, CTENEHb IMOJIMMEpHU3AlH, CpeqHss MoyeKyispHas wmacca. (OCHOBHbIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — ITOJIMMEPHU3aLUsl U MOJIMKOHICH CALUs.

[Tonumepnsle Marepuanbl. [lmactmaccbl  (MTOJNMATUIICH, TOJUIPONIIICH, MOJMBUHIIXJIOPU/,
MOJUCTUPOJ, TMOJUMETWIMETaKpHUiIaT, MOJUKapOOHATHl, MOJMATHIEHTepedTanar). YTwiu3auus U
nepepaboTKa MIacTyKa.

DnacToMephl: HATYpalbHBIA KaydyK, CHHTETUYECKUE Kaydyku (OyTaJMECHOBBIN, XIJIOPOMPEHOBBIH,
M30IPEHOBBIN) U CHJIMKOHBI. Pe3nHa.

Bonokna: HarypanbHble (XJIOINOK, IIEPCTh, IIENK), UCKYCCTBEHHbIE (BHCKO3a, all€TaTHOE BOJIOKHO),
CUHTETHYECKHE (KAIpOH M JIABCaH).

[Tomumepsl  crenuanbHOrO HazHaueHUs (TedaoH, KeBiap, DSJICKTPONPOBOMASIINE TTOJIUMEPEI,
OuopasyiaraeMble MOJIUMEPHI).

DKcrepuMEHTANIbHbIE METO/bl M3YUYEHMsI BEIIECTB M MX NpEBpallleHUui: 03HAaKOMJIEHHE ¢ 00paslaMu
MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4dyKOB, pEUICHHE SKCIEPUMEHTAIBHBIX 3a7a4 IO
TeMe «Pacro3HaBaHue MIaCTMAcC U BOJIOKOH.

Pacuérnbie 3amaun.

Haxoxzaenne MosieKyisipHOil (popMyJibl OpraHM4E€CKOI0 COEIMHEHUS II0 MaCCOBBIM JI0JISIM 3JIEMEHTOB,
BXOJIAIIMX B €ro COCTaB, HAXOXJICHHUE MOJICKYJISPHOH (OpPMYJIbl OPraHUYECKOro COETUHEHHS MO Macce
(00BEMyY) TIPOAYKTOB CrOpaHUs, IO KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMU H/WIH
UCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpHOU (OpMYIbl OPraHMYECKOTO BEIECTBA Ha OCHOBE €ro
XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJYYEHMsI, OMNPEIEIIEHUE JOJM BbIXOAAa IMPOJyKTa peakuuud OT
TEOPETUUYECKH BO3MOMXKHOTO.

MexnpeaMeTHbIe CBSI3U.

Peanuzamusi MeXNpeaMETHBIX CBSI3€M NpU U3YYeHUM oOpraHuueckod xumuu B 10 kiacce
OCYILIECTBIISIETCSl Yepe3 MCIMONIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX MOHSTUM, TaK M IOHSATHH,
MPUHATHIX B OTAEJIBbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01iue ecTecTBEHHO-HAayUHbIE MOHATHS: SBJIEHUE, HAYUYHBIM (DaKT, TUIIOTE3a, TEOpUs, 3aKOH, aHAJIN3,
CUHTE3, KiaccuduKkaius, HaboIeHue, U3MEpeHne, SKCIIEPUMEHT, MOJIENb, MOJIEIIMPOBAHHUE.

®usmka: Martepus, aToM, OJJIEKTPOH, IPOTOH, HEWTPOH, MOJIEKYyJd, SHEPreTUYECKUH YPOBEHb,
BEIIECTBO, TeN0, 00BEM, arperaTHOe COCTOSHUE BeIIecTBa, (PU3NYECKUE BEIHUUHBI, €IUHUIBI H3MEPEHUS,
CKOpPOCTb, HEPTUs, Macca.

buonorus: kmetka, opraHm3M, OJKocucTema, Ouocdepa, wmeTaboNMU3M, HACIEICTBEHHOCTb,
aBTOTPO(DHBIN U TETEPOTPOPHBIN TUII TUTAHUS, OpOKeHUEe, (HPOTOCHHTES, AbIXaHUE, OCIKH, YTIIEBOIbI, JKUPHI,
HYKJICUHOBBIE KHCIIOTHI, (JEPMEHTHI.

I'eorpadus: mose3Hble NCKOMAEMbIe, TOTIIUBO.

TexHonorus: NUIIEeBbIe MPOAYKTHI, OCHOBBI PAllHOHAIBHOTO MTUTAHUs, MOIOILIME CPEJICTBA, MATEPUAIIBI
13 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA
Teopernyeckue 0CHOBbI XUMMH.
Atom. CocTaB aTOMHBIX saep. Xumudeckuil anement. M3oronsl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UEK
aTOMOB, KBaHTOBbIE YHCJIa. DHEPreTHUECKUE YPOBHU U MOAYPOBHH. ATOMHBIE opbuTtanu. Knaccudukamms

9



XUMHUYECKHX 3JIEMEHTOB (S-, p-, d-, f-ajnemenTsl). PacmpeneneHue 371€KTPOHOB MO aTOMHBIM OpPOUTAJISIM.
DONeKTpOHHBIE KOH(UTYpamMyd aToOMOB D3JIEMEHTOB TIEPBOTO—YETBEPTOTO TIEPHOJOB B OCHOBHOM H
BO30YKIEHHOM COCTOSTHUM, SJICKTPOHHBIC KOH(UTYPAIIMH HOHOB. DIEKTPOOTPULIATEITHHOCTD.

[Tepuonuueckuii 3akoH u [lepuognyeckas cucrema xumuueckux siaeMeHToB .M. MenneneeBa. CBsizb
MEPUONYECKOr0 3aKkoHa U Ilepuoguyeckoil CUCTEMBI XMMHUYECKHUX JJIEMEHTOB C COBPEMEHHOW TEOPHUEH
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH HM3MCHEHHS CBONCTB XHMHUYECKHX JJIEMEHTOB W 00pa3yeMbIX HMHU
IIPOCTBIX M CJIOKHBIX BELIECTB IO TIpylNmaM M IepuojaM. 3HadeHHe Mepuoanyeckoro 3akoHa JI.U.
Menpeneesna.

XuMH4ecKas CBI3b. BUIBI XMMHUUECKON CBSA3U: KOBAJICHTHAS, MOHHAs, MeTa/UIMUecKas. MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHON CBsI3U: OOMEHHBIH W JOHOPHO-aKUENTOPHBIA. ODHEPrus | JJIMHA CBS3H.
[TonsspHOCTH, HAPABIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBA3U. KparHbie cBsizu. BogopoaHas CBs3b.
MexMOJIeKyIISIpHbIE B3AUMOACHCTBUSI.

BasieHTHOCTh U BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPBI MOJEKYJI C HX
T€OMETPUUYECKUM CTPOCHUEM (Ha MPUMEPEe COSTMHEHUH 2JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBnenue 0 KOMIIJICKCHBIX COCIUHCHMSIX. CocraB KOMILJICKCHOI'O HOHA:
KOMILIEKCOOOpa30BaTeb, JIMTAH/Ibl. 3HAYEHNE KOMIUIEKCHBIX coequHeHUl. [IoHATHE 0 KOOpAMHAIIMOHHON
XHAMUH.

BemectBa MONEKYJISIPHOIO M HEMOJEKYJISIPHOIO CTpO€HHUsA. THUIBl KPUCTAUIMYECKUX PELIETOK
(CTpYKTYp) 1 CBOICTBA BEILIECTB.

[Tonsitue o nucnepcHbIXx cucteMax. Mctunnbie pactBopsl. [IpencraBieHne o KOMIOUAHBIX pacTBOpax.
CriocoObl  BBIpOKEHMSI KOHIEHTpAI[MM PAacTBOPOB: MaccoBas [OJIsI BEIIECTBA B PACTBOpPE, MOJIApHas
KOHIIeHTpalus. HachIleHHbIE U HEHACHIIIEHHBIE PaCTBOPbI, PACTBOPUMOCTh. Kpucranmmoruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHWYECKHX BEIIECTB. TpHUBUAIbHBIC HAa3BaHUSA OTIEIBHBIX
MpeICTaBUTEIEH HEOPTaHUYECKUX BEIIECTB.

Knaccupukanus XMMHUYECKHMX peaklMii B HEOPraHMYEeCKOM W OpraHu4yeckol XWMHUHU. 3aKoH
COXpPAaHEHHUS MacCChl BEIIECTB; 3aKOH COXPAHEHUS M MPEBPAIICHUS YHEPrUM MPU XUMHUYECKUX PEaKIMX.
TeroBbie 3P HEKTH XUMUYECKUX peakiii. TepMOXUMUYECKe ypaBHEHHUS.

CKOpOCTh XUMHYECKOW peakIu, €€ 3aBUCUMOCTh OT pas3duyHbIX (akTopoB. ['oMoreHHeie u
reTeporeHHble peakunu. Karanus u katanu3atopsl.

OOpatumble W HEOOpaTUMBIE pEaKIMH. XUMHUYECKoe paBHOBecue. KoHcTaHTa XUMHYECKOTO
paBHOBecHs. DakTOPhI, BIUSAIONIME HA TMOJOKEHUE XMMUYECKOTO PaBHOBECHS: TeMIEepaTypa, AABICHHE U
KOHIIEHTpAllUU BEIIECTB, y4acTBYIOMMX B peakuuu. [Ipunuun Jle arense.

OnektponuTryueckas aucconuanus. CuibHbIe U cinabbie anekTpoiauThl. Ctenensb nuccormanuu. Cpena
BOJHBIX PACTBOPOB: KHCJIOTHAs, HEWTpalibHas, IIenovHas. Bomopoanslii mokaszatens (PH) pactBopa.
I'unponus coneil. Peakiuu noHHOro 0OMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peaklnuu. CTeneHb oKucieHusi. OKUCIUTENb U BOCCTAHOBUTEIb.
[Ipouieccbl OKUCIEHHST W BOCCTAHOBIICHMS. BaHeWIIMe OKHCIMTENIM W BOCCTAaHOBHUTENH. Meron
ANEKTPOHHOTO OaslaHca. DIEeKTPOIIU3 PACTBOPOB U PACTIIIABOB BEIIIECTB.

DKCIEePUMEHTAIBHBIE METOJbl HM3YyUYEHHUS BEIIECTB M HMX MPEBpAIICHUI: Pa3jI0KEHHUE MEePOKCUIA
BOJIOpOAA B MPHUCYTCTBUHU KaTaIM3aTOPa, MOJAEIM KPUCTAUIMYECKHX PEIIETOK, MNPOBEICHUE pPEAKUUN
WOHHOTO OOMEHa, OIpeJeieHHe Cpeabl PACTBOPOB C TOMOIIBI0 HWHIWKATOPOB, H3YyUYCHHUE BIIMSHUS
pa3IuYHbIX ()aKTOPOB HA CKOPOCTh XUMUYECKOW PEAKIINH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heopranuueckasi xummus.

[Tonoxenue HemeramioB B llepuognueckoin cucreme xumuueckux annemeHToB /.M. MenneneeBa u
OCOOCHHOCTH CTPOEHHUS UX aToMOB. DPHU3nMYecKHe CBONCTBA HEMETAJUIOB. AJUIOTPONHS HEMETaIoB (Ha
puMepe KUCiIopoa, cepsl, hocdopa u yriepona).

Bonopon. [Tonydyenue, pusndeckne U XUMHYECKHUE CBOMCTBA: PEAKIIMU ¢ METAINIAaMU U HEMETAJIAMH,
BOCCTAHOBUTEJbHBIE CBOMCTBA. [ apuabl. TOITMBHbBIE JIIEMEHTHI.
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I'anorensl. Haxoxnaenue B mpupoje, crnocoObl MOTy4deHus, (PU3NYECKHe U XUMHUYECKUE CBOWCTBA.
["asorenoBoiopoapl. BaxkHeime KHCIOPOJACOAEpKAIINEe COCIUHEHHS TalloreHoB. JlaGopaTtopHbie W
MIPOMBIIIJICHHBIE CITOCOOBI MOJTyYSHHS TaJIoreHOB. [[puMeHeHne raloreHoB U MX COSAMHEHUI.

Kucnopon, o30H. JlaGopaTopHbIe ¥ TPOMBILIIEHHBIE CIIOCOOBI MOTY4YeHUs Kuciaopoaa. Ouzndeckue u
XMMHUUYECKHE CBOICTBA U IPUMEHEHHUE KUCI0pOia U 030HA. OKCUABI U IEPOKCHUIBI.

Cepa. Haxoxzaenue B mpHUpojAe, CHOCOObI MOJMy4YeHHs, (U3MUEeCKHe U XHUMHUYECKHUE CBOICTBa.
CepoBonopon, cynsduasl. Oxcun cepoi(1V), okeun cepoi(VI1). Cepuucras u cepHast KUCIOTH U UX COJIH.
Oco0eHHOCTH CBOWCTB CepHOM KUCTOTHI. [IprMeHeHue cephl U €€ COeTMHECHUIA.

Azot. Haxoxxaenue B mpupoe, CriocoObl MoaydeHus, GPU3NIecKue 1 XUMHUECKUE CBOMCTBA. AMMHMAK,
HuUTpuabl. OKcuapl a3oTa. A30THCTas U a30THAas KUCIOTHI U UX coiiu. OCOOEHHOCTH CBOICTB a30THOM
KUCIOTHL. [I[puMeHenne a3ota u ero coeAMHEHUN. A30THBIE YI00pEHUSI.

®ochop. Haxoxnenue B mpupone, cnocoObl MONy4YeHUs, (PU3MUecKre M XUMHUYECKUE CBOICTBA.
@®ochunsl u pochun. Oxcuasl Gocdopa, dhochopnas xkucnora u e€ conu. [Ipumenenue Qocdopa u ero
coenunenuii. ochopHbie ynoOpeHUs.

VYraepon, HaxoXAeHHWe B mpupoae. AJuioTporHbele Monudpukanuu. Puzndeckue W XUMUYECKHE
CBOMCTBA MPOCTHIX BEINECTB, 0Opa3zoBaHHBIX yriepomoMm. Oxcua yriaepoma(ll), oxcum yriaepoma(lV),
yroyibHasi KUciaoTa U €€ coiu. AKTUBUPOBAHHBIN yroib, ajgcopouus. Dynnepensl, rpadeH, yriepoaHble
HaHOTPYOKHU. [IprMeHeHre IPOCTHIX BEIIEeCTB, 00Pa30BAHHBIX YIIIEPOAOM, H €0 COSTUHEHUM.

Kpemuuii. Haxoxaenue B mpupoje, cnocoObl MOdydyeHHs, (pU3MUYEeCKHMe U XUMHUYECKHE CBOICTBA.
Oxcun xkpemuus(1V), kpeMHueBast KucioTa, cuiaukaTsl. [IpuMeHeHne kpeMHus u ero coenuHeHuid. CTekio,
€ro MoJy4YeHHUEe, BUJIbI CTEKJIA.

[Tonoxxenue metamioB B Ilepuoanueckoil cuctemMe XUMUYECKHX 3J1eMEHTOB. OCOOEHHOCTH CTPOCHHUS
AJIEKTPOHHBIX 000JI04eK aToMOB MeTaiioB. OOmme ¢usnueckne cBoiictBa MetamwioB. IlpumeneHue
METaJUIOB B OBITY U TexHHKE. CIIJIaBbl METAIJIOB.

DONEKTPOXUMHUECKUH psia  HampsokeHUM MetawioB. OOmme cnocoObl MOJYyYEHHs METAJUIOB:
TUIPOMETAJLTYPrusi, MUPOMETAILTYpPrus, ekTpometamutyprus. [lonarue o koppo3uu MetannoB. CrocoOsl
3alUThl OT KOPPO3HUHU.

Obmas xapaktepuctuka metauioB |A-rpynmnel [lepuonnyeckoil cucTeMbl XMMHYECKUX AJIEMEHTOB.
Hatpwii 1 xanwii: monydeHne, GU3NIECKUE U XUMUIECCKHE CBONCTBA, MPUMEHEHHE MPOCTHIX BEMIECTB U UX
COCJIMHECHUH.

O6bmas xapakrtepuctuka MetamwioB ||A-rpynmnel [lepuoguueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB.
Maruuil ¥ KanbIMid: noaydeHue, GU3NUecKue U XMMHUYECKUe CBOIMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U
ux coearHeHui. JKECTKOCTh BO/IBI U CIIOCOOBI €€ YCTPaHEHHU .

ANOMMHUI: TIOTy4YeHue, pU3n4ecKue U XMMUYECKHe CBOWCTBA, MPUMEHEHUE MPOCTOro BELeCTBA U
€ro coeAMHEHUH. AMQOTepHbIE CBOWCTBA OKCHAA M THAPOKCUAA AIIOMHHHS, T'MIPOKCOKOMIUIEKCHI
AIFOMHUHMUSL.

OOmiass xapakTepucTHKa MeTauioB 1ooouHslx mnoarpynn (b-rpynm) Ilepuonnueckoil cucremsl
XUMHUYECKHX DJIEMEHTOB.

dusnyeckrue U XUMUYECKUE CBOWCTBA XpoMa U ero coenuHennil. Okcuasl u ruapokcunl xpoma(ll),
xpoma(lll) u xpoma(VI). XpomaTsl u AMXpOMATHI, UX OKUCIUTENbHBIE CBOMcTBA. [lomydyeHue u npuMeHeHue
Xpoma.

dusnyeckue M XUMHUYECKHE CBOMCTBAa MapraHila M €ro CO€IMHEHUH. BakHellne coeauHEHHs
mapranua(ll), mapranna(lV), mapranua(VI) nu mapranuna(VIl). Ilepmanranat kamusi, €ro OKHCIUTEIbHbBIE
CBOMCTBA.

Ou3NYeCKe M XMMHYECKHE CBOMCTBA Xkeje3a W ero coequHeHud. OKCHIAbL, TUAPOKCUIBI U COJIH
xene3a(ll) u sxxeneza(lll). [Tonydyenue u mpuMeHeHue xeje3a U ero CIIIaBOB.

®u3nYeCcKre 1 XUMHYECKHE CBOMCTBA MeAU U €€ coearuHeHnil. [lonydenne u npuMeHeHne MeIu U €€
COCIMHECHUM.

[unk: momydeHue, (U3MYECKUE W XUMHYECKHE CBOWCTBA. AMQOTEpHBIE CBOWCTBA OKCHIA U
TMIPOKCHU/Ia IUHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHNe IMHKA U €r0 COEAMHEHHH.
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DKCcIIepUMEHTAIbHBIE METOJbl H3YYEHHUS BEIIECTB M UX TMpeBpalleHUi: H3ydeHHe o0pasIoB
HEMETaIlJIOB, ropeHue cepsl, ocdopa, xene3a, MarHusi B KUCIOPOJE, U3yuyeHUe KoJuleKuuu «MeTamisl 1
CIUIaBbl», B3aUMOJEHCTBHUE ILEIOYHBIX U IIEJIOYHO3EMENIBHBIX METAUIOB C BOAOH (BO3MOXHO
HCIOJIb30BaHUE BHUJIEOMATEPUAIIOB), B3aUMOJACHCTBHE IIMHKA U JKejle3a C pacTBOPAMU KHCIOT M IIeNoueH,
KAUeCTBEHHbIE pEaKIMM Ha HEOPraHWYECKHUE AaHHWOHBI, KAaTHOH BOAOpPOJa U KaTUOHBI METAJUIOB,
B3aUMOJICHCTBUE THUIPOKCUIOB AJIOMHHHMS M IMHKA C pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHue
SKCHEPUMEHTANBHBIX 3a1ad 1o TemaM «l amorensl», «Cepa u e€ coegmHEHUs», «A30T u Qochop U HUX
COeMHEHUSY, «MeTabl INIaBHBIX MOATPYII», «MeTasuibl MOOOYHBIX MOATPYIII.

XuMHuS U )KU3Hb.

Ponp xumun B obOecriedeHUH yCTOMYMBOIO pa3BUTHS uenoBedyecTBa. [IoHATHE O HAaydyHBIX MeTOJaX
IIO3HAHUS U METOAOJOIMM HAy4dHOro HcciefoBaHMs. HaydHble NPUHIMIBI OpPraHU3allMM XHMHUYECKOTO
pou3BoJICTBA. [IpoMbIlIeHHBIE CIIOCOOBI MOJIyYEeHUs BaXKHEHIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA
aMMHaKa, CEpHOW KHCJIOThL, MeTaHoqa). [IpoMbllUIeHHBIE CHOCOOBI MOJYYEHMS] METANIOB U CIUIABOB.
XUMUYECKOe 3arpsi3HEHHE OKpy’Karolllell cpeiapl UM ero mnocieactBua. Ponb xumuu B obecriedyeHHH
HHEPTreTUUECKON Oe30MacHOCTH.

XuMHs U 3J0pOBbe uenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuiia ucnosb30BaHus JIEKapCTBEHHBIX
npenapaToB. Posib XUMUM B pa3BUTUH MEAULIMHBI.

XUMUS MHIIY: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIE JOOaBKHU. Polb XuMuu B 00€CreYeHUH MUIEBOI
0€30MacCHOCTH.

Kocmernueckue u napdromepnsie cpenctsa. bortoas xumust. [IpaBuna 6€e30macHOro UCIONIb30BAHUS
MpermapaToB OBITOBOW XUMHUH B TIOBCETHEBHOM KU3HHU.

XUMUS B CTPOUTENILCTBE: BKHEHIIINE CTPOUTENbHBIE MaTepUabl (IIEMEHT, OETOH).

XuMus B CeJIbCKOM X03siicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YA00pEHUs.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpackH, CTEKJIO, Kepamuka. Marepuaibl ais
aneKTpoHUKU. HaHnoTexHomoruu.

Pacuérnbie 3amaun.

Pacuérpl: Maccel BemecTBa WM 00bEMaA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO U3 YYACTBYIOIUX B PEaKIIUU BEIIECTB, MacChl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB
peakuuu, €cilii OJHO M3 BEUIECTB MMEET IMpPUMECH, Macchl (00BbEMa, KOJIMYECTBA BEILECTBA) IPOAYKTA
peaxkuuu, eciay OAHO U3 BEILECTB JaHO B BHJIE PAcTBOpPA C ONPEIEIEHHON MAacCOBOM J10JIel PACTBOPEHHOTO
BEIIECTBA, MAacCOBOM JOJM U MOJISIPHOM KOHIIEHTpAllMU BELIECTBa B PAacTBOpE, JOJU BbIXOJA MPOAYKTa
peakuuu OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMeTHBIX CBsI3€il Mpu M3ydeHuu oOIel U Heopranmdeckoil xumuu B 11 kiacce
OCYILIECTBIISIETCSI 4Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX MOHSTUN, TaK WM MOHSITHUM,
MIPUHATHIX B OTAEJIBbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01iue ecTecTBEHHO-HAayUHbIE MOHATHS: SBJIEHUE, HAYUYHBIM (DaKT, TUIIOTE3a, TEOpHs, 3aKOH, aHAIIN3,
CHHTE3, KJIacCUpUKAIMs, MEepUOJUYHOCTh, HAOIIOJCHUE, H3MEpPEHUe, OSKCHEPUMEHT, MOJEIb,
MOJIETTUPOBAHUE.

®dusuka: marepusi, MUKPOMHD, MaKpOMMp, aTOM, DJEKTPOH, IPOTOH, HEUTPOH, HOH, H3OTOIBI,
PaZOaKTUBHOCTb, MOJIEKYJa, SHEPTreTUUYECKU ypOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHOE COCTOSHUE
BEIIIECTBA, UJICATIbHBIN ra3, PU3NUYECKUe BETUUYNHBI, €IMHUIIBI U3MEPEHUsI, CKOPOCTh, SHEPIHsl, Macca.

buonorus: kmerka, opraHu3M, 3KocucTeMa, Ouocdepa, MeTabOIM3M, MAaKpOo- U MHUKPOIIEMEHTHI,
O€JIKH, >KUPBI, YIIEBOJbl, HYKIEUHOBbIE KHCIOTBI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEILECTB U MOTOK
SHEPTUU B DKOCHCTEMAX.

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBI, TOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XuMu4eckass MPOMBIIUIEHHOCTb, METAJUIyprusi, CTPOMUTEIbHBIE  MaTepHabl,
CEJIbCKOXO0351CTBEHHOE IIPOU3BO/JICTBO, nuuieBas IIPOMBIIIJIEHHOCT, dapmareBTHIECKAS
MIPOMBIIIJIEHHOCTh, IPOU3BOJICTBO KOCMETHYECKHX IpEenaparoB, MPOU3BOJCTBO KOHCTPYKIHOHHBIX
MaTEPUAJIOB, AEKTPOHHAS IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.
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IVNTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMUMHUHN HA YTJIYBJIEHHOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBHM € CHCTEMHO-JESATENILHOCTHBIM IOAXOAOM B CTPYKTypE€ JIMYHOCTHBIX PE3YJIbTaTOB
OCBOGHHUSI TMpenMera «XWMHS» Ha YpOBHE CpEIHEro oO0Imero oOpa3oBaHUs BBIACICHBI CIEAYIONINE
COCTaBJISIIOLINE: OCO3HAHUE OOYYAIOUIUMUCS POCCHICKOM TIpa’kJaHCKOW MJIEHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIILHOCTH U CaMOOIPEICIICHUIO; HATMYNE MOTHBAIIMK K O0YYCHHIO; TOTOBHOCTh
U CHOCOOHOCTh OOYy4aroUIMXCs PYKOBOJACTBOBATHCA MPHUHATHIMU B OOLIECTBE MpaBUIaMH U HOPMaMU
MOBE/ICHUS;, HaJIM4YMEe TPABOCO3HAHMS, YKOJIOTHUYECKON KyIbTYpbI; CIIOCOOHOCTh CTABUTh IEJIH U CTPOHTH
KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yIbTATBl OCBOCHHUS MpeaMeTa «XHUMHEs) OTpa¥aroT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATEIBHON U MPAKTUUYECKOM MeATENIbHOCTH 00yUYaroluXcsl B IPOIEcce peaan3alnn o0pa3oBaTeabHON
NeSTEILHOCTH.

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMHSI» OTpaxaroT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATEIFHON M TIPAKTHUYECKOUN JEATEIIbHOCTH 00YYalOMUXCsl B TIPOIECCE PeaTnu3aluid 00pa3oBaTeIbHON
JeSITeNIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpa:kIaHCKOTr0 BOCIIUTAHUS:

OCO3HaHHUS 00YYAIOIIMMHUCA CBOMX KOHCTUTYIIMOHHBIX MpPaB M OOS3aHHOCTEH, YBaXKEHUS K 3aKOHY H
MIPABOIIOPSIKY;

MIPEJICTABJICHUSI O COLMATBHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX OTHOLIEHUH B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JIEATSIBHOCTH TPHU CO3JAaHUHM yYEOHBIX MPOCKTOB, PEIICHUH
y4eOHBIX U [M03HABATEIbHBIX 33/1a4, BHITOJHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh WM TIPUHUMATh MOTHBBI, HAMEPCHHS, JIOTUKY W apTyMEHTBI JPYTUX TpU
aHaJlM3e pa3jIMYHbIX BUOB YUeOHOM NeSTENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEUIO0 OTEUECTBEHHOU XUMHUH;

YBOXCHHSI K TIPOIECCY TBOpYECTBA B OOJIACTH TEOPUU M TMPAKTUUYCCKOTO TPUIOKECHHUS XUMUH,
OCO3HaHUs TOTO, YTO JaHHbIE HAayKd €CThb pe3yNbTaT JIUTENbHBIX HAOMIOJEHUN, KPOMOTIUBBIX
IKCIIEPUMEHTAILHBIX TIOUCKOB, TIOCTOSIHHOTO TPY/Ia YUEHBIX U TPAKTHKOB,;

WHTEpeca U TMO3HABATEIbHBIX MOTHBOB B TOJYUYEHUU U TMOCIEAYIONIEM aHanu3e WHGOpMaIUU O
MEPEIOBBIX JIOCTIKCHUSX COBPEMEHHON OTEUECTBCHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBECHHS,

CIIOCOOHOCTH OIIEHHMBAaTh CUTYAllMH, CBSI3aHHBIE C XUMUYECKUMH SBICHHUSIMH, W TMPUHUMATH
OCO3HAHHBIC PEIICHUs, OPUCHTHPYSICh Ha MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OLIEHHWBATh CBOE MOBEIEHNE U MOCTYNKHU CBOMX TOBApHINEH C MO3UIMN HPABCTBEHHBIX U
MIPABOBBIX HOPM U C YYETOM OCO3HAHUS MTOCJICICTBUI MTOCTYIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBb:

MMOHUMAaHUS IIEHHOCTEH 310pOBOr0 M 0€30IMacHOro odpas3a >KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUUYECKOMY 3/I0POBBIO;

coOmroieHnst TpaBwiI 0€30MMacCHOTO OOpaIIeHUsI C BEMIECTBAMU B OBITY, MOBCEIHEBHOW >KH3HU, B
TPYIOBOM JESITENEHOCTH;

MMOHVUMAHMS IICHHOCTH MPaBWJI HHIWBUIYaTHbHOTO M KOJUIGKTHBHOTO O€30TAacHOTO ITOBEJCHUS B
CUTYAIUSX, YTPOXKAIOUINX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICACTBUNA W HENPHUSITHS BPEIHBIX MPUBBIYCK (YITOTPEOICHHS aJKOTOJISI, HAPKOTHKOB,
KypeHHs1);

5) TpyaoBoro BocnuTaHus:
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KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HMCCIENOBATEIIbCKON AESITENbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKOHN U APYTUX BUAAX JEATEIBHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4acTHE B PEIICHUM MPAKTUYECKUX 3aJlay COLMAIIbHOW HAaIPaBICHHOCTH (B
paMKax CBOET0 Kjiacca, MKOJIbI);

MHTEpeca K MPAKTUYECKOMY HW3YYCHHIO TPOo(eccCHil pa3imyHOro poja, B TOM 4YHCIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH 110 XUMUU;

yYBaXEHUS K TPYLY, JIIOJSIM TpyAa U pe3yJabTaTaM TPYJI0BOU 1€ATeNbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYAIbHOW TPAeKTOPUH OOpa3oBaHus, Oymymien
npodeccun W peanu3alii  COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH O0IIECTBa;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHUS:

AKOJIOTUYECKH IIEIeCO00Pa3HOTO OTHOIICHHS K NMPHUPOAC KaK UCTOYHUKY CYIIECTBOBAHUS >KU3HU Ha
3emie;

MMOHUMAaHUS T100aJIbHOTO XapaKTepa IKOJOTUUECKHUX MPOoOJIeM, BIUSHUS YKOHOMUYECKUX ITPOLIECCOB
HAa COCTOSIHUE IPUPOJIHON U COUUAIBHOM CPEJIbL;

OCO3HAHUS HEOOXOJUMOCTH HCIOJIb30BAaHUS JOCTMDKCHUH XHMHH JJIS  PEIICHHs BOIPOCOB
palMoOHAIBLHOTO MPUPOIOIIOIH30BAHNS,

AKTUBHOTO HEMpUATUS ACHCTBHI, MPUHOCAUIMX BpeA OKPYXKAIOLIEH NPUPOTHON cpene, yMEHHUS
MPOTHO3MPOBATh HEOJIATOMPHITHBIE OKOJIOTMYSCKUE TMOCISACTBUS MPEINPUHAMACMBIX JICHCTBUH U
MpeA0TBpaIIaTh UX;

HaJU4MUsl Pa3BUTOIO JKOJOTMUYECKOTO MBIIUICHUS, YKOJIOTHYECKON KYIbTYPHhI, OIbITA ACSITEIHHOCTU
HKOJIOTMUYECKOM HaIpaBJIEHHOCTH, YMEHUSI PyKOBOJCTBOBATHCS UMU B MTO3HABATENIbHON, KOMMYHUKATHBHOU
Y COLMATBLHON MIPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO MIPOTHBOCTOSTH HJICOJIOTHH XeMOGpoOuu;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHSA HAyKH U OOIIECCTBEHHOMU
MPaKTHKH;

MMOHUMAHUS CIIeNU(UKH XUMHUHM KaK HAyKW, OCO3HaHHs €€ poiu B (POPMHUPOBAHUU PAMOHAILHOTO
HAyYHOTO MBIIUIEHUS, CO3/JaHUU LEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKalolleM MHpE KaK O €IHHCTBE
MPUPOJBI U YEJIOBEKA, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pEeHICHHUU MPOoOJIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHUS;

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JUIsI COBPEMEHHOM IMBWIM3AIMU: B €€
T'YMaHUCTHYECKON HAMpPaBIEHHOCTH U BaKHOM PONM B CO3/IaHUU HOBOM 0a3bl MaTepHANbHON KYIbTYPHI, B
pelieHuu TI00ANBbHBIX TMPOOJIEM YCTOWYMBOTO PA3BUTHSI YEJIIOBEUECTBA — CHIPHEBOM, IHEPTETHUECKOM,
MUIIEBOW M SKOJIOTHMYECKON 0e30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, OOECIIEUEHUU YCIOBUU YCIEIIHOTO
TPpy/Zla ¥ SKOJOTUYECKH KOM(POPTHOMN KU3HU KAXKIOTO WICHA 00IIEeCTBa;

€CTECTBEHHO-HAyYHON TPaMOTHOCTU: MOHMMAaHUS CYIIHOCTH METOJIOB MO3HAHUS, HUCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOIb30BaTh MOJIy9aeMble 3HAHHS JJIs aHaIW3a U OOBSICHEHUS
SBIIGHUN OKPYXKAIOIIET0 MHpa U TPOUCXOASAIIMX B HEM HW3MEHEHUH, yYMEHHUs JenaTh O0OOCHOBAHHBIE
3aKJIIOYEHUsT Ha OCHOBE HAyyHbIX (DaKTOB M WMEIOIIMXCSA JAHHBIX C ILEThI0 TOJYYeHHS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJb30BaTh XUMHUYECKHUE 3HAHHS I pelieHus MpolJjeM B
peanbHBIX KU3HEHHBIX CUTYaIIHSIX;

WHTEpeca K MO3HAHMIO, UCCIICIOBATEIBCKON e TENHHOCTH,

TOTOBHOCTU M CIIOCOOHOCTH K HEMPEpPhIBHOMY OOpa30BaHHUIO M CaMOOOpPa3OBaHHIO, K aKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAHUH 10 XUMHUH B COOTBETCTBUHU C KU3HCHHBIMH IMOTPEOHOCTSIMH,

HMHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMuHbIX chepax MpodhecCHOHATBLHOU JesTeIbHOCTH.

METANIPEIJMETHBIE PE3YJIBTATBI
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MertanpeaMeTHble pe3yabTaThl OCBOSHHUS MPOrPaMMbI MO XHMHH Ha YpPOBHE CpPEIHEr0 OOMIEeTo
00pa3oBaHMs BKIIOYAIOT:

3HaYUMBIE I8 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS  MEKIUCIUILIMHAPHBIE
(MexXTpeaMeTHbIC) OOIIEHAYYHBIC TOHSATHS, OTPAXKAIONIME IEJIOCTHOCTh HAayYHOW KAapTHHBI MHpa W
crenu(puKy METOJOB MO3HAHUS, HUCIOJb3YeMbIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, dHEPTHUS,
SIBJICHHE, MPOIECC, CUCTeMa, HAy4YHbIH (DaKT, MPUHIUIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCCIIeIOBaHNE, HAOIIOICHNE, H3MEPEHUE, SKCTICPUMEHT | JIPYTHE);

YHHUBEpCaJlbHbIC y4eOHbIC JCWCTBUS (TIO3HABaTElIbHBIC, KOMMYHUKATHBHBIC, PpETYJIATUBHBIC),
obecnieunBaromue GopMUpoBaHHE (YHKIIMOHATHHOW TPAMOTHOCTH U  COLMAIBHOW KOMIICTCHIIUU
oOydJaronmxcs;

CIOCOOHOCTh OOYYarOMIMXCsl UCIOIb30BaTh OCBOCHHBIC MEXKIUCIUIUTMHAPHBIC, MHUPOBO33PECHUYCCKHE
3HaHUS M YHUBEPCAJIbHBIC YUCOHbBIC ICHCTBUS B TIO3HABATEIILHOW U COIMAIIBHON TPAKTHKE.

MertanpeMeTHble  pEe3yNbTaThl  OTPaXAIOT  OBIAQJCHUE  YHUBEPCAIBHBIMH  YYCOHBIMH
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

1) 6a3oBble JIOTHYeCKHE AeiiCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaIH3UPOBATh IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPECIIATh LEIH NCATEIBbHOCTH, 3a7aBas MapaMeTpPbl W KPUTEPUH WX JOCTHIKCHHS, COOTHOCHTH
PE3yNbTaThI AESTENBHOCTH C TOCTABICHHBIMU LIEIISIMH;

WCIIOJIb30BaTh TIPH OCBOCHHH 3HAHWW TPHEMBI JIOTHYECKOTO MBIIUICHUS: BBIICIATh XapaKTEPHBIC
MPU3HAKKA TOHITUNA W yCTaHAaBIMBATh MX B3aHMMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOIIME IMOHSATHUS IS
0OBSICHEHUS OT/ACTBHBIX (PAKTOB U SIBICHUI,

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIACCU(DUKALIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh IPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyXIeHus (MHIyKTHUBHBbIC, J€AYKTUBHBIC, I10 aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U ITPOTUBOPEUYHS B PACCMATPUBACMBIX SIBIICHUSX, (OPMYITHUPOBATEH BBIBOBI M 3aKITIOUCHHUS;

MPUMEHSITh B MPOLIECCE MO3HAHUS HUCMOJIb3yeMble B XMMHUU CHMBOJUYECKHE (3HAKOBBIE) MOJENH,
peoOpa3OBhIBATE MOJICIBHBIC MPEICTABICHUS — XUMHYCCKHA 3HAK (CHMBOJI) 3JIEMEHTA, XUMHYECKas
dbopMyna, ypaBHEHHE XUMUYECKOW PEaKIMH — MPU PElIeHUH y4eOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX
3a/a4, MPUMEHSATh Ha3BaHHBIC MOJICIBHBIC TPEACTABICHUS JUISl BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB
M3Y4aeMbIX BEIECTB M XUMUYECKUX PEAKITHI.

2) 6a30BbIe HCCJIeN0BaTENbCKUE e CTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH;

(dbopMyIIMpOBaTh LEMM M 33Ja4d WCCIICIOBAHUS, HCIIOJIB30BATh IMOCTABICHHBIC W CAMOCTOSITEIHLHO
chopMyITHPOBAHHBIE BOMPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHMS M OCHOBBI JIJIs1 (HOPMUPOBAHUS TUTIOTE3BI
IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

BIIa/IETh HABBIKAMHU CaMOCTOSITENILHOTO TUIAHUPOBAHUS W MPOBEJACHHS YIYCHHUECKUX IKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHS HAOMIOAaTh 3a XOJOM IIPOIEcca, CAMOCTOSTEIBHO IPOTHO3UPOBATH €r0
pe3ynbrat, (GopMymupoBaTh O00OOIIEHUS U BBIBOJABI OTHOCHUTEIBHO JOCTOBEPHOCTH pE3yIbTaTOB
WCCJICIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICTAHHON paboTe;

MpUOOpPETaTh OMBIT YYEHWYECKOW HCCIEeIOBAaTeIbCKOM U TMPOEKTHOW JAEATeIbHOCTH, MPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIHHOMY ITOMCKY METOJIOB PEIICHHS MPaKTHYCCKUX 3ajad,
MPUMEHEHUIO Pa3JIMYHBIX METO/IOB MTO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PA3IUUYHBIX HMCTOYHHMKAX WHGOpMAIu (HAYyYHO-TIOMYIspHAs JHUTepaTypa
XUMHYECKOTO COJIEp)KaHUs, CIPAaBOYHbBIC MMOCOOMs, pecypchl MHTepHETa), aHATU3UPOBAaTh WHOOPMAIIUIO
pa3IMYHBIX BUAOB H  (HOpPM  TpEACTaBICHHUS, KPUTUYECKH OLIEHUBAaTh €€ JIOCTOBEPHOCTh U
HEMIPOTUBOPECUHBOCTE;
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(dbopMyIHpOBaTH 3aMPOCHl U NPUMEHSTHh PA3IMYHBIC METOJbI NMPH TOUCKE M 0TOOpe MH(pOpManuy,
HE00XOAUMOM JJ1s1 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAEIEHHOrO TUIIa;

pUOOPETaTh OIMBIT UCIOIB30BAHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M pa3IMYHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJIbHYIO (OpMY mpenacTaBieHus uHpopManuu (cxemsl, rpadukm,
JMarpaMMbl, TaOJIUIbl, PUCYHKU U JIpyTHe);

UCTOJB30BAaTh HAy4YHBIH S3BIK B KayeCTBE CPEIACTBa Npu paboTe ¢ XUMHUYECKOH uH(popmanueil:
IPUMEHATh MEXNpeAMeTHble ((pu3nueckue M MaTeMaTUYECKUEe) 3HAKM U CUMBOJBI, (OPMYJIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.

KoMMyHHMKaTHBHBbIE YHHUBEPCAJIbHbIE Y4eOHbI€e TeiiCTBUS:

3a/1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY)KI[3€MOI>1 TEMBbI B X0A€ Auajaora /U JUCKYCCHUMH,
BBbICKa3bIBaTh UACH, (bOPMyJII/IpOBaTI) CBOM NPCIIIOKCHUA OTHOCUTCIIbHO BBIITIOJIHCHUA HpCIIJIO)KCHHOﬁ
3aJa4u,

BBICTYIIAaTh € NPE3CHTAUMEW PE3yJbTAaTOB  IIO3HABATEIBHOW  JCATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHMKAMHM IIPU BBINOJHEHUM XUMHUYECKOTO SKCIEPUMEHTA,
MPAKTUYECKON pabOThI IO MCCIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pean3aluid y4eOHOTO MPOeKTa, U
(bOpMyIIMPOBATh BHIBOJBI IO PE3yJIbTaTaM MPOBEAEHHBIX HUCCIICIOBAHUMN MyTEM COTJIACOBAHUS TO3HMIIMNA B
xoJie 00Cyx)aeHust 1 0OMeHa MHEHUSIMHU.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBLIC y‘-leﬁl—[l)le JeCTBUA:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO [103HABATEIbHYIO JEATEIbHOCTD, OIPEAEIss e
LM M 33aJa4d, KOHTPOJIMPOBATh U MO Mepe HEoOXOAMMOCTH KOPPEKTHPOBATh IMpe/jiaraeéMblii alropuTm
NEHCTBUIM TpU BBIOJIHEHUU YYEOHBIX M HCCIIENOBATENbCKUX 3a/ay, BbIOMpaTh Haubonee 3()PexTUBHBIN
CIOCO0 MX peIIeHUs C YYETOM MOITy4YEHHUS] HOBBIX 3HAHUH O BEIECTBaX U XMMMUYECKUX PEaKLUsX;

OCYILECTBISATH CAMOKOHTPOJIb AEATENIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

NPEJAMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ynbTaThl OCBOEHHUS NMPOrpaMMbl 10 XUMHMM Ha YriyOJEHHOM ypOBHE Ha YpPOBHE
cpenHero oémiero oOpa3oBaHMs BKJIIOYAIOT cHelUpUUecKue i y4eOHOro mpeamera «XHUMHs» HaydHbIE
3HaHUs, YMEHUs U CIOCOObl AEHCTBUI MO OCBOEHHUIO, MHTEPHpPETAllUd U NMPeoOpa30BaHUIO 3HAHUM, BUIbBI
ACATCIIBHOCTH IO MOJTYYCHHUIO HOBOI'O 3HAHUA U MIPUMCHCHUTIO 3HAHUH B Pa3INYHBIX y‘-IC6HI>IX CUTyalluiXx, a
TaKXe B PealbHbIX KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C XUMHEH. B mporpamMme mo XumuM nperMeTHbIE
PE3YIBbTATHI MPCACTABJICHBI 110 rogaM U3YyUCHUS.

10 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHUs OTPaXKaloT:

c(hOpMHUPOBAHHOCTh TIPEJICTABICHUM: O MECT€ M 3HAUYEHWHW OPraHUYEeCKOW XHUMHUU B CHCTEME
€CTECTBEHHBIX HAyK U €€ pONii B 00ECIeUeHUH YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA B PEIICHUU TPoOIeM
AKOJIOTUYECKON, IHEPTreTUYECKON M TMHINEBOM O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3/IaHUUA HOBBIX
MaTepUajIoB, HOBBIX HCTOYHHKOB JHEPrUH, B OOECIEYCHHH PAlMOHAIBHOTO MPHUPOAONOIB30BAHUS, B
(hopMHUPOBaHHM MHUPOBO33PECHUSI U OOIIEH KyJIbTYyphl YEJOBEKa, a TaKKe JKOJOTUYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHON CpELIE;
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BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUH, KOTOpas BKJIOYAET: OCHOBOIOJIAralOlIUME MOHSATUS —
XMMHUYECKHIA SJIEMEHT, aTOM, SIIPO M 3JIEKTPOHHAsE 000JI04Ka aToma, S-, P-, d-aTOMHbIE OPOUTAIH, OCHOBHOE
1 BO3OYKIEHHOE COCTOSIHHUS aToMma, THOpHAM3aNus aTOMHBIX OpOWTayiel, WOH, MOJEKYJa, BaJCHTHOCTD,
ANEKTPOOTPHULATEILHOCTh, CTETIEHb OKHCIICHHS, XMUMUYECKasi CBS3b, MOJb, MOJSPHAs Macca, MOJISIPHBIH
00BEM, YIIEpOIHBINA CKeNleT, (PYHKIMOHAIbHAs TPYIa, paJuKai, CTPYKTypHbIe GOpMynbl (pa3BEPHYTHIE,
COKpalIEHHbIE, CKEIETHBIE), N30MEPHs CTPYKTYpHasi U MPOCTPAaHCTBEHHAs (reoMeTphuecKasi, OnTH4ecKas),
H30MEPBI, TOMOJIOTUYECKUI PsiJl, TOMOJIOTH, YIJIEBOJAOPOIbl, KUCIOPOA- U a30TCOJEpKalIe OPraHuYeCKUe
COEIMHEHUSI, MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO, BBHICOKOMOJIEKYJISIPHBIE COEIUHEHHS; TEOpHH,
3akoHbl (mepuoanueckuit 3axkoH JI. M. MenpaeneeBa, Teopusi CTpOECHHUsI OpraHMYECKUX BemecTts A. M.
BbytnepoBa, 3akOoH COXpaHEHHMsI MAacChl BEILIECTB, 3aKOH COXpPAaHEHHUS M MPEBPALCHUS DSHEPTUU IpU
XUMHUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3bIK XUMHHU, MHUPOBO33PEHUECKUE 3HAHUS,
JeKalMe B OCHOBE NMOHUMAaHHUS MPUYUHHOCTU U CHUCTEMHOCTH XMMHUYECKUX SIBJICHMI; MPEACTABICHUS O
MEXaHU3MaxX XHUMHUYECKUX PEAKIUN, TEePMOJMHAMHYECKUX U KHHETHYECKHUX 3aKOHOMEPHOCTIX HX
MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB M TPYIIIl aTOMOB B MOJIEKyJaXx (MHAYKTUBHBI U ME30MEpHBIH
a¢dekrer, opuentanTsl | u |l pona); dakronormdeckne CBEICHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU H
0€30MacHOM HCMOJIb30BaHUU BaXHEHIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON AEATEIbHOCTH
YeJIOBEKa, OOIIMX HAYYHBIX MPUHIMIIAX XUMHUYECKOTO ITPOU3BOCTBA (Ha MpUMeEpe MPOU3BOICTBA METAHOIA,
nepepaboTKu HEPTH);

c(OPMUPOBAHHOCTh YMCHHI: BBISBIATH XapaKTCPHBIC IPU3HAKK TOHATHHA, YCTAaHABIMBATH WX
B3aMMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITHS MPU OMUCAHUH COCTaBa, CTPOSHUS M CBOWCTB
OPraHNYeCKUX COCUHECHUMN;

c(hOpMUPOBAHHOCTH YMEHUI:

WCIIOB30BaTh XHUMHYECKYI0 CHMBOJIMKY [UISI COCTaBJIGHUS MOJICKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEIIETHBIX) (POPMYIT OPraHUYEeCKUX BEIIECTB;

COCTABJISITh YPaBHEHUSI XWMHUUYECKHX PpEAKIMi U pacKphIBaTh HX CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIIM MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO OallaHca 3THX peaklui, peakiuii
HMOHHOTO OOMEHA MYyTEM COCTABJICHHS MX MOJHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUH;

W3rOTaBIIMBATh MOJETH MOJIEKYJl OPraHHMYeCKHUX BEIIECTB JUIsl WIUIIOCTPALUU HUX XUMHUYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHUSI;

c(hOpPMUPOBAHHOCTh YMEHHI: YCTaHABIUBATh MPUHAMICKHOCTh MU3yYECHHBIX OPraHMYECKHX BEIIECTB
[0 MX COCTaBy U CTPOEHHUIO K ONpPEIENIEHHOMY KIIacCy/TpyIllie COEIWHEHUH, JaBaTb UM Ha3BaHHS IO
cucremarnyeckoir HomeHkiarype (IUPAC) u mnpuBoauTh TpHBHAIbHBIE Ha3BaHUS M OTIENIBHBIX
Mpe/ICTaBUTENEe OPraHWYEeCKUX BEIIECTB (3TUJIEH, alleTWJIEH, TOJYOJ, TJIULEPUH, STUICHIIIMKOIb, (DEHOI,
dbopManbaeru, aleTanbIeru, alleToH, MypaBbUHasl KUCIIOTa, YKCYCHAsl KUCIIOTa, CTEApUHOBAs, OJICHHOBAS,
MaJbMUATHUHOBAS KUCJIOTHI, TJIMIHMH, aTaHUH, MAJIbTO3a, (PPYKTO3a, AaHWJIUH, JUBUHUJI, U30MPEH, XJIOPOIPEH,
CTUPOJ U ApYTHeE);

c(hOPMUPOBAHHOCTh YMEHHSI OMPEAEISATh BUJI XUMHUYECKOW CBSI3M B OPraHUYECKHX COCTUHEHUSIX
(KoBasJieHTHasl U MOHHAS CBS3b, G- U M-CB3b, BOJIOPOIHAS CBSI3b);

c(hOpMUPOBAHHOCTb YMEHHUSI IPUMEHSTh MOJIOKEHUS TEOPUH CTPOSHUS OPTaHMYECKUX BemiecTB A. M.
BytnepoBa 1yist 00bSICHEHHS 3aBUCIMOCTH CBOWCTB BEIIIECTB OT X COCTaBa U CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NYECKHE U XUMHYECKHE
CBOMCTBa THUINMYHBIX MPEICTABUTENICH PA3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: aJKAHOB,
LMKJIOAJIKAHOB, AJIKEHOB, aJKaJUEHOB, aJKMHOB, apOMaTHYECKHUX YTJIEBOJOPOAOB, CIIHUPTOB, aJbAETUIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX I(PHUPOB, KUPOB, HUTPOCOCTUHEHHH W aMHHOB,
aMUHOKHCIIOT, O€JIKOB, YIi€BOIOB (MOHO-, TU- U MOJMCAXapUJIOB), WIUIIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXIy HUMU YpPAaBHEHHMSIMHU COOTBETCTBYIOLIMX XMMHUUYECKHX PEAKIUN C HCIOJIB30BAHUEM CTPYKTYPHBIX
(opmyu;

c(hOpPMHUPOBAHHOCTh YMEHHs TMOATBEPKIaTh HAa KOHKPETHBIX MpHUMEpax XapakTep 3aBHCUMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPraHUYECKUX COEMHEHUN OT KpaTHOCTU M TUIA KOBAJICHTHOW CBS3U (0- U T-
CBS3H), B3aUMHOT'O BJIIMSIHUSL @aTOMOB U I'PYIII aTOMOB B MOJIEKYJIaX;
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cOPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKH YIIEBOJAOPOTHOTO ChIPhS (HE(TH,
MIPUPOJIHEIN Ta3, Yrojhb), CIIOCOOBI €ro nepepaboTKH M MPAKTHIECKOE MPUMEHEHHE MMPOAYKTOB IepepaboTKH;

c(hOpPMUPOBAHHOCTh BIAJCHHUS CUCTEMOW 3HAHHWA O E€CTECTBEHHO-HAYYHBIX METOJAX IO3HAHUS —
HaONIIOJICHNU, HW3MEPEHUH, MOJEIUPOBAHUM, SKCIEpUMEHTE (pealbHOM M MBICIEHHOM) U YMEHUs
MIPUMEHSATH 3TU 3HAHMUS;

c(OpPMUPOBAHHOCTh YMEHUS IPUMEHSATH OCHOBHBIE ONIEPALIMU MBICTUTENIBHOM J1eATEIbHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEMATU3AINIO0, BBISABICHUE MPHUYUHHO-CICACTBEHHBIX CBSI3eH — s
M3Yy4YEHUsl CBOMCTB BEILIECTB U XUMUUYECKHUX PEaKLIUi;

c(OPMUPOBAHHOCTh yMCHHIA: BBISIBISATH B3aMMOCBSI3b XHUMHUYECKUX 3HAHUW C TIOHATHUSMU H
MPEJICTABICHUSIMH JIPYTUX €CTECTBEHHO-HAyYHBIX MPEAMETOB Uig 0ojiee OCO3HAHHOTO IMOHHUMAaHUS
CYLIHOCTH MaTEpUaIbHOIO €IUHCTBA MUPA, UCIIOJIb30BaTh CUCTEMHbBIE 3HAHUS 110 OPTaHUYECKON XUMUU JJIs
OOBSICHEHHS U IPOTHO3UPOBAHUS SIBJICHUI, UMEIOIUX €CTECTBEHHO-HAYYHYIO PUPOTY;

c(OPMUPOBAHHOCTh YMEHHI: MPOBOJUTH PACUEThl MO XHUMHYECKUM (GOpMyllaM M YpPaBHCHUSIM
XUMHUYECKUX pEeaKlIUid C HCIOJIb30BaHUEM (DHU3MUECKUX BeNWYMH (Macca, 00BEM Tra3oB, KOJIUYECTBO
BELIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: Ppacy€Tbl MO HaXOXKIECHHUIO
XUMHUYECKON (OpMyYJIbl BEIIECTBA IO M3BECTHBIM MACCOBBIM JOJISIM XMMHUYECKHUX 3JIEMEHTOB, MPOIAYKTaM
CrOpaHus, IIOTHOCTU I'a3000pa3HbIX BEILLECTB;

chOpPMUPOBAHHOCTh YMEHUH: MPOTHO3UPOBATh, aHAIM3UPOBATH U OLEHUBATH C  TO3UIIMMA
HKOJIOTUYECKOH 0€30MacHOCTH IOCTEICTBUS OBITOBOM M TMPOW3BOJCTBEHHOW JESTEIHHOCTH YEIIOBEKa,
CBSI3aHHOM C TMepepabOTKON BEIIeCTB, HMCIOJIb30BaTh IOJNyYEHHBbIC 3HAHUS AN NPUHITHS TPAMOTHBIX
perieHuit mpoOaeM B CUTYalUsIX, CBSI3aHHBIX C XUMUEH;

c(OpPMHUPOBAHHOCTh YMEHHUMN: CAMOCTOSTENILHO TUIAHUPOBATH M IPOBOAUTH XUMHUUECKHU SKCTIEPUMEHT
(monmydyeHne M M3y4YEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAYECTBEHHBIE PEAKIUHU YIJIEBOJOPOJIOB
pPa3IMYHBIX KJIACCOB M KHUCJIOPOJACOAECPKALIUX OPraHMYECKUX BEILECTB, PEIICHHE SKCHEPUMEHTAIbHBIX
3aJad 10 PAcIlO3HABAHMUIO OPTaHWYECKHX BEIIECTB) C COONIOJEHUEM IMpaBHJ OE30MacHOTO OOpaIIeHUs C
BelIeCTBAMH M J1a0OPATOPHBIM 00OpyIOBaHUEM, (OPMYIUPOBATH IENIb HCCIENOBAHUS, MPEACTABIATH B
pa3auM4HOl opMe pe3ynbTaThl SKCIEPUMEHTA, aHAIIU3UPOBATh ¢ OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTH YMEHUH:

cOOJII0IaTh MPaBHIIa SKOJIOTUIYECKH 1eNIecO00pa3HOr0 TOBEACHHUS B OBITY M TPY/IOBOH JACSATEIHHOCTH B
LEJISIX COXPAHEHHUS! CBOETO 3/I0pPOBbs, OKPYKAIOLIEH MPUPOAHON Cpelbl U JOCTHKEHHUS €€ yCTOMYMBOIO
pPa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCUYECKOTO ACHCTBUS HA )KUBbIE OPraHU3MbI ONPEAEIEHHBIX OPTaHMUYECKUX
BEILIECTB, TOHUMas cMbIc ntoka3arens [1J1K;

aHAIM3UPOBATh 1€1€CO00Pa3HOCTh MPUMEHEHUS! OPraHMYeCKHX BEIIECTB B MPOMBIIUICHHOCTH U B
OBITY C TOUKHU 3pEHUS] COOTHOLIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIATH LIeJICHAMPABICHHBIN MOMCK XUMUYECKOI nH(pOpMalny B
pa3IMyYHBIX HCTOYHHMKAX (Hay4yHass W y4yeOHO-HayyHas JIMTepaTypa, CpeAcTBa MaccoBoW HH(poOpMaluwy,
WNuTepHer u Apyrue), KPUTUUYECKU aHAJIM3WPOBATh XUMHUYECKYl0 HHGOpMaIuio, nepepadarpiBaTh €€ U
WCIIO0JIh30BaTh B COOTBETCTBUU C TTOCTABJICHHOM y4eOHOM 3a/1aueii.

11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «O0111as 1 HeopraHudeckasi XuMuUs» OTpaXKaroT:

c(OPMUPOBAHHOCTh MPEJACTABICHUN: O MaTepHATbHOM EIWHCTBE MHpA, 3aKOHOMEPHOCTSIX H
MMO3HABAEMOCTH SIBJICHUIN MPHUPOJIbI, O MECTE U 3HAYCHUH XMMHUHU B CUCTEME €CTECTBEHHBIX HayK U €€ PO B
00ecreYeHnn yCTOMUMBOTO Pa3BUTHUS, B PELICHUM MPOOJIEM HKOJIOTHYECKOM, SHEPreTHYeCKON U MUILEBOM
0€30MacHOCTH, B Pa3BUTHUU MEIWIMHBI, CO3JaHWH HOBBIX MAaTE€pPHAJIOB, HOBBIX MCTOYHUKOB DHEPIUU, B
o0ecrneueHnr PalMoHATBHOTO TPUPOIOTIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHHSI U OOIIEH KyIbTypHBI
YeNloBeKa, a TAK)Ke HKOJIOTMYECKH 000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpelie;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBONOJIATAIOUIUE MOHATUS —
XMMHUYCCKHIA 3JIEMEHT, aTOM, SIPO aToMa, M30TOIbI, AJIEKTPOHHAs 000J0YKa aroma, S-, P-, d-aTOMHbIC
opOUTaIM, OCHOBHOE M BO30YXJEHHOE COCTOSIHMS aToMa, TMOpWAM3alMs aTOMHBIX opOuTaneil, HoH,
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MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBA3b (KOBAJCHTHAs,
MOHHAs, METaJUIMYecKas, BOJAOPOJHAs), KpHUCTAJUIMYECKas pemérka, XUMHUYecKash peakiusi, pacTBOp,
JJIEKTPOJIUTBI, HEDJIEKTPOJIUTHI, BJIEKTPOIUTUYECKAsT AUCCOLMALUSA, CTEIEHb AUCCOLMALIMM, BOIOPOIHBIN
MOKa3aTeib, OKUCIUTENh, BOCCTAHOBUTENb, TETJIOBON 3G (HEKT XMMHUUECKON peaklMHi, CKOPOCTh XUMUYECKOM
peakuuy, XUMHYECKOE pAaBHOBECHE, TEOPUU U 3aKOHBl (TE€OpUs DJIEKTPOJUTHUYECKOM UCCOLMALIUY,
nepuonnueckuii 3akoH JI.JMI. MenneneeBa, 3aKOH COXpaHEHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHHUS H
[IPEBPALCHUS JHEPIrUU INPHU XUMHUYECKHUX PpEaKIUAX, 3aKOH IIOCTOSHCTBA COCTaBa BELIECTB, 3aKOH
NEHCTBYIOIUX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN $I3bIK XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS,
JeXalye B OCHOBE ITIOHMMAHHs IPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; COBPEMECHHBIC
MPEACTABJICHUS O CTPOCHHUH BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM M HAaJMOJEKYJISIPHOM YpPOBHSIX;
NPEACTABICHUS O MEXaHW3MaxX XUMHUYECKMX pEaKUUW, TEPMOJAMHAMUYECKMX U KHHETHYECKHUX
3aKOHOMEPHOCTSAX MX NPOTEKaHWs, O XUMHYECKOM PaBHOBECHUH, PACTBOpPAX MU JUCHEPCHBIX CHCTEMaX;
(aKTOJIOTHUECKUE CBEIEHUS O CBOMCTBAX, COCTABE, MOJyYCHHH 1 0€30IaCHOM HCIIOJIb30BAaHUH BaXKHEH IITMX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOW AESITENbHOCTH YeJIOBEKa, OOIMIMX HAyYHBIX MPUHIUIAX
XUMHUYECKOTO ITPOU3BOICTBA;

cOPMUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTepHbIe IMPU3HAKM TMOHSTHM, YCTaHABJIMBATh UX
B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHS IPHU ONKMCAHUM HEOPraHUYECKUX BELIECTB U UX
MpEBpaILCHU;

c(OPMHPOBAHHOCTh YMEHHS HCIIOJIB30BaTh XMMUYECKYI0 CHMBOJMKY JJISi COCTaBICHHS (HopMyn
BEIIECTB U YPAaBHEHUU XMMHUYECKUX peakuui, cucreMatudeckyto HomeHkiaarypy (IUPAC) u tpuBuanbHbie
Ha3BaHUs OTACIIbHBIX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHUS ONPEENIATh BAICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX DIIEMEHTOB
B COEAMHEHUSX, BHUJ XUMHUYECKOM CBs3M (KOBaJEHTHAas, HMOHHAs, METAJUIMYECKas, BOJOPOJHAs), THII
KPUCTAJUTMYECKOUN pelIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTH YMEHUS OOBSCHATH 3aBUCUMOCTH CBOIMCTB BEUIECTB OT BHJAa XUMHUECKOW CBS3H U
TUMA KPUCTAJUIMYECKOW pEIETKH, OOMEHHBIH U JIOHOPHO-AaKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUS
KOBaJICHTHOM CBS3U;

c(OPMUPOBAHHOCTh YMEHHUM: KJIACCU(UIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO HUX COCTaBy,
XMMHUYECKHUE PEaKLMM MO Pa3jIMYHbIM IpU3HAKaM (YUCIy U COCTaBY pearupyrolluxX BELIECTB, TEIIOBOMY
3G eKTy peaklnuu, U3MEHEHHUIO CTETIeHeH OKUCIIEHHs 3J€MEHTOB, 0OpPaTUMOCTH, YYacTHUIO KaTalu3aropa H
JpyTHE); CaMOCTOSITENIbHO BbIOMpPATh OCHOBAHUS U KPUTEPHUM ISl KJIACCU(PHUKALMU M3Y4aeMbIX BEILECTB U
XUMHYECKHUX PEAKIIN;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKpPBIBaTh CMBICI Tepuoauyeckoro 3akona JI. M. MenneneeBa u
JI€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYIO, 00BICHUTEIbHYIO M TPOrHOCTUYECKYIO (DYHKIINU;

c(OpPMUPOBAHHOCTh YMEHHUI: XapaKTEpU30BaTh MEKTPOHHOE CTPOEHUE aTOMOB U MOHOB XMMHUYECKUX
JJIEMEHTOB IMEepBOro—4eTBéproro mnepuonos llepuommueckon cucremsl /.M. MenzaeneeBa, HCHONb3ys
MOHSTHS <«QHEPTeTHYECKUE YPOBHHY», «IHEPreTHUYCCKHE IOAYPOBHW», «S-, P-, d-aTOMHBIC OpOUTAINY,
«OCHOBHOE M BO30YXIEHHOE YHEPIETUUECKUE COCTOSHUS aTOMay; OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHYECKHUX JJIEMEHTOB M UX COCJUHEHUN 1O nepuoaaM u rpynmnam [lepuoandeckoit cucreMs! /[,
N. MenneneeBa, BaJIEHTHbIE BO3MOKHOCTHM aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHHS HUX JJIEKTPOHHBIX
000JI0YEK;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (ONMUCHIBATh) OOLIME XMMUYECKHE CBOWCTBA BEILIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKIAATh CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXAY HEOPTraHWYECKHMH
BEILECTBAMM C IIOMOIIbIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

c(OPMUPOBAHHOCTh YMEHHUSI PAaCKpbIBAaTh CYIIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUil
MOCPEJICTBOM COCTABJIEHUS DJIEKTPOHHOTO OalaHca 3THX peakLui; peakiuil MOHHOro OOMeHa MyTEéM
COCTABJICHMSI WX IIOJIHBIX M COKpPAUIEHHBIX MWOHHBIX YPaBHEHMM; pEAKUUH TUAPOIU3d; peakuui
KOMILIEKCO0Opa3oBaHus (Ha IpUMepe THAPOKCOKOMIUIEKCOB IMHKA U alTFOMUHHUS);

c(OPMUPOBAHHOCTh YMEHHSI OOBSICHITH 3aKOHOMEPHOCTH MPOTEKaHUS XHMHUYECKUX peakiuil c
YU4ETOM HX DHEPreTHYECKHX XapaKTEPUCTHK, XapaKTep H3MEHEHUS CKOPOCTU XUMHUYECKOM pPEaKIUHU B
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3aBUCHMOCTH OT DPa3UYHBIX (DAKTOPOB, a TAKXKE XapakTep CMEIIEHUS XUMHUYECKOTO PABHOBECHUS IO
BIIMSIHHEM BHEITHUX Bo3aecTBuil (mpunmumn Jle [llarense);

chOPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKHE PEaKIUH, JiekKallueé B OCHOBE
MPOMBIIIJICHHOTO TOJyYeHUs CEpHOM KHCIOTHI, aMMHaka, OOIIME HayuyHble MNPUHIMIBI XUMHUYECKUX
MIPOU3BOJICTB; IIEJIECO00PA3HOCTh MPUMEHEHHSI HEOPTaHUUECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C
TOYKH 3PEHHUSI COOTHOILIEHUSI PUCK-TIOJIb3A;

c(OPMHPOBAHHOCTH BJIAJCHHUS CUCTEMOM 3HAHUN O METOAAX HAYYHOTO MMO3HAHMSA SBJICHUN IPUPOIBI —
HaOIo/IeHne, U3MEepeHue, MOAEIUPOBAHUE, SKCIEPUMEHT (peasibHbIii U MBICICHHBIN), UCHOJIb3yEMbIX B
€CTECTBEHHBIX HayKaX, YMEHHUs [IPUMEHATh 9TU 3HAHUSA IIPU IKCIIEPUMEHTAIbHOM UCCIIEIO0BAHUM BELIECTB U
Uis OOBSICHEHHS] XMMHMYECKUX SIBIICHUI, MMEIOIMIMX MECTO B MPUPOAE, MPAKTUYECKON AesITeTbHOCTU
YeJIOBEKA U B IIOBCEIHEBHOM KU3HHU;

cOPMUPOBAHHOCTh YMEHHUSI BBIABISTH B3aUMOCBSI3b XMMHMUYECKHUX 3HAHUM C MOHATHAMH H
NPEJCTaBICHUAMU JAPYIrUX EeCTECTBEHHO-HAYYHBIX NPEAMETOB jsi Oojiee OCO3HAHHOTO TOHMMAaHUS
MaTepualbHOr0 €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHHUSI MPOBOJAUTH PACUYETHI: C HCIOJB30BAaHHEM IOHITUNH «MaccoBas OIS
BEIIECTBA B PACTBOPE» U «MOJISIpHAs KOHIIEHTPAILMs»; MAcChl BEIIECTBA MM 00bEMA raza 1o M3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0bEMY OJHOIO M3 YYacTBYIOLIMX B pEaKLMU BEUIECTB; TEIJIOBOI'O
s dekra peakiuu; 3HAYCHHUS BOJOPOJHOTO MOKAa3aTeNsl PAacTBOPOB KHUCIOT M IIEJIOYell ¢ U3BECTHOM
CTETIEHBIO JUCCOIMANNU; Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOIYKTa PEAKLUHU, €CIM OJHO U3
HCXOJIHBIX BELIECTB JAHO B BUJE PACTBOpA C OMPEAEIEHHON MAaCCOBOM J10J1€i1 paCTBOPEHHOTO BEILLIECTBA WU
JaHO B U30BITKE (MMEET MPUMECH); 1OJIU BbIX0/1a IPOAYKTA PEAKIUU; OOBEMHBIX OTHOILLIEHUH ra30B;

c(hOpPMHUPOBAHHOCTh YMEHHUIN: CAMOCTOSTENILHO TUIAHUPOBATH U MPOBOJIUTH XUMUYECKUN HKCIIEPUMEHT
(mpoBeseHNE peakUMii HOHHOTO OOMEHa, MOATBEPXKACHHE KAaueCTBEHHOI'O COCTaBa HEOPraHMYECKHX
BEILECTB, OIPEACIICHUE CpeIbl PACTBOPOB BEIIECTB C IOMOIIBK HHIUKATOPOB, W3YYEHUE BIIUSAHUS
pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaklyy, pEeUIeHHE SKCIIEPUMEHTAIbHBIX 33/1a4 110 TEMaM
«Metamnel» u «Hemeramibl») ¢ coOMOJeHHEM MpaBWiI OE30MACHOTO OOpalleHHs ¢ BEIIeCTBAMHU U
nabopaToOpHBIM 000pyIOBaHHEM, (POPMYIUPOBATH LIEIb UCCIEIOBAaHUS, IPEACTABIATh B Pa3InIHON (popme
pe3yabTaThl SKCIEPUMEHTA, AHAJIM3UPOBATHh U OLIEHUBATHh UX JJOCTOBEPHOCTH;

cOPMUPOBAHHOCTh yYMEHHIA: COOJIFOJIaTh TMpaBWIA TIOJH30BAHUS XHUMHUYECKON TOCYAOH U
nabopaTtopHbIM 000pyAOBaHHEM, OOpallleHHs C BEIIeCTBAMH B COOTBETCTBHHM C WHCTPYKUIHUSMHU IO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB, 3KOJOTUYECKH 11€JI€CO00pa3HOTr0 MOBEIECHUS B OBITY U
TPYIOBOM JAEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 310pPOBbs, OKPYXKAIOIIEH NPUPOJHOU CpEIbl U
JOCTH)KEHHSI €€ YCTOMYMBOIO PAa3BHUTHsI, OCO3HABAaTh OMNACHOCTh TOKCHYECKOIO JEHCTBHMS HA IKUBBIE
OpraHu3Mbl ONPEIETEHHBIX HEOPraHUUECKHUX BEIECTB, MOHMUMAas cMbIci nokazatens [TIK;

c(hOPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIISITH II€JICHANIPABICHHBIN MOMCK XUMHUYECKON MHPOpMaIuu B
pa3IMYHBIX HCTOYHHMKAX (Hay4dHas W y4yeOHO-Hay4yHas IUTEpaTypa, CpeAcTBa MaccoBOM WH(pOpMaIuy,
WuTepHer u npyrue), KpUTUYECKH aHAJIM3UPOBAaTh XHMMHUYECKYI0 HH(pOpMalluio, rnepepadaThiBaTh €€ U
UCIOJIb30BaTh B COOTBETCTBUU C MTOCTABIEHHOW y4eOHOM 3a1adeii.
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TEMATHYECKOE INTAHUPOBAHUE

10 KVTIACC
KoJsun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM (uudpossbie)
n/n MPOrpaMmbl Bcero Konrpoabueie Ipaxkruyeckue oOpa3oBaTesibHbIE
padoThI padoThI pecype
Pasznesa 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XMMUM
[Ipenmer opranunyeckoit xumuu. Teopust
11 CTPOEHUS OPraHUYeCKUX coeuHeHui A. M. 8
byrtneposa
Wroro no pazneny 8
Pa3nea 2. YrieBogopoasbl
21 [IpenenbHbIe yrieBoOPOIbI — AJIKAHBI, 5
LKJIOAJIKAHbI
29 HenpenenbHble yrieBoaOpOIbL: AIKEHBI, 14 1
AJIKa/IME€HBbI, ATIKUHBI
2.3 ApomaTH4ecKue yriaeBoa0pOo/ bl (apeHbl) 8
24 [IpupoaHble HICTOYHHUKY YTTIEBOAOPOJIOB U UX 4
nepepaboTKa
2.5 ["ajioreHnpon3BOIHbBIE YTIEBOAOPOJIOB 4 1
Hroro no pasneny 35
Pasznen 3. Kucnopoacoaep:kanue opranndeckie coeJuHHeHUst
3.1 Cnuptsl. DeHon 11 1
KapOoHunbHble COeMHEHUS: albAETUIbI U
3.2 keToHbl. KapOoHOBbIe KUCIOTHI. CIIOKHBIE 21 1
3¢ upsl. XKupsl
3.3 YrneBos! 9 1
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Hroro no pazneny

41

Pasnen 4. A3oTcoaep:kaiye opraHudecKue coeIMHeHUus

4.1 | AmuHBL. AMUHOKHUCIIOTBL. benku 12
Uroro no pazneny 12
Paspnen S. BeicokoMOJIeKY A pHbIE COCAUHEHUS

5.1 | BBICOKOMOJIEKYJISIDHBIE COCIMHEHMS 6
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KUIIACC

KoaunuecTBO 9acoB DJIeKTPOHHbIE
Ne n/ HaumeHoBaHue pa3iesioB U TeM K n (undposbie)
- NpoOrpamMmbl Bcero 06H TPOILHBIC %aKTquCK"e o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nea 1. Teopernueckue 0CHOBbI XMMHMH
Crpoenue atoma. [lepuoanueckuit 3aKoH u
1.1 [Tepuoanueckas cucTeMa XMMHYECKUX 9
anemeHToB JI. 1. Menaeneena
12 Crpoenue BeniecTBa. MHOroo0Opasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEAKIIUN 19 1 3
Htoro no pazneny 39
Pasnen 2. Heoprannueckas xummsi
2.1 Hemertaiuisl 31 1 3
2.2 MerTtayuiet 23 1 2
Uroro no pazneny 54
Pasznea 3. Xumnd u :KN3HbL
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9
' J)KU3Hb
Wroro mo paszneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 4 8
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INOYPOUYHOE IINTAHUPOBAHUE

10 KJIACC
DJIeKTPOHHBIE
uugposbie
N KosmuecTBo yacos 1 o0pa3oBaTte/ibHbIE
) ara
Tema ypoka pecypcebl
n/n U3y4YeHus
Beero KonTpoabubie IIpakTudeckue
padoThI padoThI
IIpenmer u 3Hau€HHE OPraHUYECKON XUMUH,
1 MPEACTABICHUE O MHOTO00pa3uun 1
OpPraHUYeCKUX COeIMHEHUN
DJEeKTPOHHOE CTPOCHUE aTOMa yTriiepoja
2 (ocHOBHOE U BO30YX/IEHHOE COCTOSIHUS). 1
BaseHTHBIE BO3MOXKHOCTH aTOMa yriepoa
XuMHUUYecKas CBsI3b B OPraHMUECKUX
3 coequHeHUsIX. MexaHn3Mbl 00pa3oBaHus 1
KOBQJIEHTHOM CBsI3U, CIOCOOBI pa3pbiBa CBsA3EH
4 Teopus cTpoeHns OpraHMYECKUX COCIUHEHUN 1
A. M. bytneposa
Bunel nsomepun: cTpykTypHas,
5 IIPOCTPAHCTBEHHAs!. DIEKTPOHHbIE 3P (EKTHI B 1
MOJIEKYJIaX OPraHMYECKUX COEIMHEHUH
[IpencraBienue o Ki1accuPpUKAUN U
6 cucrematnyeckas Homenkiarypa (IUPAC) 1
OpPraHMYECKUX BEIIECTB
v Kinaccudukanms peakiuii B opraHu4ecKoi 1
XUMUHU
8 Cuctemaru3zanus 1 0000IIeHHe 3HAHUH 110 1

TEMEC
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AJKaHBI: TOMOJIOTUYECKHH psJl, o01Ias
(dbopMyIia, HOMEHKIIATypa ¥ H30MEpHs,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOSHHUE
MOJICKYJI

10

dusznueckre 1 XUMUYECKHE CBOMCTBA aJIKAaHOB

11

Haxoxxnenue ankanoB B npupojie. Crioco0sl
MIOJIY4YEHUS U IPUMEHEHHUE aJIKaHOB

12

[uknoankansl: odmas Gopmyia,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHUS 1 XUMHYECKHX CBOWCTB, CIIOCOOBI
MIOJIyYCHUS U TIPUMCHEHUE

13

Pemenue pacu€THbIX 3a7a4 HAa ONIpeieNieHre
MOJIEKYJISIPHOM OPMYJIIBI OPraHHYECKOTO
BE€IICCTBA 110 MAaCCOBBIM I0JISIM aTOMOB
9JIEMEHTOB, BXOAIIMX B €r0 COCTAB.
Cucremarusanuusa 1 0000IeHEe 3HAHUH 110
TEME

14

ATKEHBI: TOMOJIOTHYECKHH psif, 001Ias
(dbopMyIia, HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKTypHasi ¥ IUC-TPAHC-U30MEPHS AJIKEHOB

15

®u3nyecKre U XMMHYECKHE CBOMCTBA
ankeHoB. [TpaBuno MapkoBHHKOBa

16

CnocoObl IMOJIYYCHHS U IPUMCHCHUC aJIKCHOB

17

[TpakTuyeckas padora Ne 1 o teme
"[lonyueHne sTUIEHA U U3YYEHHE €T0
CBOMCTB"

18

Pemenue pacu€THbIX 3a7a4 Ha ONIpPENEICHUE
MOJIEKYJISIPHOM (OPMYJIIbl OpraHHYECKOT O
BELIECTBA

19

AJ'IKaIlI/ICHBIZ COHpﬂ)KéHHBIe, H30JIMPOBAHHBIC,
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KyMynupoBaHHble. OcoOeHHOCTH
AJIEKTPOHHOTO CTPOEHUS

20 XUMHYECKHE CBOMCTBA CONMPSHKEHHBIX JUECHOB

21 CriocoObl oTy4eHHs ¥ IPUMEHEHUE
aJIKaJIMEHOB
AJKMHBI: TOMOJIOTUYECKUH PsiJl, 001ast

29 ¢bopmyrna, HOMEHKIIATypa, SJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY!I,
¢du3nvecKrue CBONCTBA

23 XHMMHUYECKHE CBOWCTBA AJIKUHOB

24 KadecTBeHHBIE peakiiy Ha TPOMHYIO CBSI3b

25 CriocoObl MOJIy4€HUs U IPUMEHEHUE aJIKUHOB

26 Pemenue sanat: pacy€Thl IO YPaBHEHUIO
XMMHUYECKOH peakInuu

97 Cuctemartu3zanus 1 0o0001IeHNe 3HAHUH 110
TemMe
ApeHbl: TOMOJIOTHYECKUH psJl, 00111as

28 ¢dopmyna, HOMEHKIaTypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OeH30I1a ¥ TOJIyou1a, MX (PU3NYECKHUe CBOMCTBA

29 XUMHUYECKHE CBOMCTBA apEHOB: PEaKINH
3aMeIIeHUs
XHWMHYECKUE CBOMCTBA aPEHOB: PEAKIUU

30 MPUCOETUHEHNUS], OKUCIIEHHE TOMOJIOTOB
OeH3oa

31 Oc00EHHOCTH XUMUYECKUX CBOMCTB CTUPOJIA
Pemrenune pacu€THBIX 33724 Ha OTIpE/IeICHNE

32 MOJIEKYJISIPHOM (hOpMYITBI OPraHNYEeCKOTro
BEIIECTBA

33 CriocoOFbI MoITy4eHHs ¥ IPUMEHEHUE apEHOB
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I'eneTmueckas CBA3b MCXKY pa3IndYHbIMU

34
KJIACCaAMM YIJIEBOJIOPOIOB
Pacuétel 10 ypaBHEHUSAM XUMUYECKUX

35 peaknuii. CuctemaTusanus U 00001IeHne
3HAHUM 110 TEME

36 [Tpupoansiii ra3. [lonytHble HeTAHBIE Ta3bI

37 KameHHBIi yroap 1 IpOLyKThl €ro
nepepaboTKH

38 Hedtp u ciocoOsb1 €€ nepepaboTKu.
[TpumeneHne MPOyKTOB MepepadboTku HehTH

39 ['eHeTnyeckas CBS3b MEKAY PA3IMIHBIMU
KJIACCaAMH YTJIEBOJIOPOIOB
["anoreHonpon3BOAHBIE YTIIEBOAOPOIOB:

40 ANIEKTPOHHOE CTPOEHUE; PEaKLIUU 3aMEIICHUS
rajoreHa
JleiicTBHe 1Ienouel Ha rajJoreHIpPOU3BOIHbIC.

41 BzanmoseiicTBre quTaJoreHaaIKaHoB C
MarHieM U IUHKOM

42 CucremaTu3anus 1 0000IIeHNe 3HaHUH IO
pazneny "YrineBoapoposst"

43 KonTponbnas padbora no teme
"Yranesonpopoas!"

[IpenenpHBIE OTHOATOMHBIE CITUPTHI:

44 rOMOJIOTMYECKUH psizl, o0miast popmyna,
CTPOCHHE MOJIEKYJI, U30MEpHs, HOMEHKJIATypa,
Kkiaccudukanys, pu3ndecKre CBOMCTBA

45 XHAMHMYECKUE CBOMCTBA IIPEAEIBHBIX
OJTHOATOMHBIX CIIHPTOB

16 CrniocoOblI osTy4yeHHs U IpUMEHEHUE
OJTHOATOMHBIX CITHPTOB

a7 [TpocTteie ahupel: HOMEHKIATypa U H30MEpHs,
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0COOEHHOCTH (PU3UYECKUX U XUMUYECKHUX
CBOWCTB

MHoroaTtoMHBIE CIIMPTHBI: STUJIICHTJIMKOJIb U

48 TVIMIEPUH, X QU3HUECKUE U XUMHYCCKHE
CBOMCTBa

49 CriocoObI mosTy4eHHs ¥ IPUMEHEHUE
MHOT'0ATOMHBIX CITUPTOB

50 DeHOJI: CTPOCHHE MOJIEKYIIBI, (PU3UIECKUE
cBoiicTBa. TOKCMYHOCTH (peHOIA

51 Xummndeckue cBoicTBa (heHoma

52 CriocoOblI MOJTydeHUs U IPUMEHEHHE GeHoa
[IpakTuueckas padora Ne 2. Pemenue

53 SKCIIEPUMEHTAIIbHBIX 33a4 1o Teme "CrupTsl
1 eHoIbr"

54 Cucremaru3anus U 0000IICHUE 3HAHUM 10
TeME
AnbAerupl U KeTOHBI: JIEKTPOHHOE CTPOCHUE

55 KapOOHUJILHOW TPYIIITEI; TOMOJIOTHISCKUE
psabl, o0Oias popmyia, n3oMepus 1
HOMCHKJIATypa

56 ATNBIeruipl ¥ KEeTOHBI: (PU3NUECKHE CBOMCTRA;
pEaKIuy MpUcoeTNHEHUS

57 Peakunu okucieHNs U Ka4eCTBEHHbBIE PEeaKIINU
aJbJICTUI0B U KETOHOB

58 CriocoObI TTOTy4eHUS AJTbACTHIOB U KETOHOB

59 OAHOOCHOBHBIE NpeieNbHbIE KApOOHOBBIE
KHCIIOTHI, 0COOEHHOCTH CTPOCHHS HX MOJIEKYI

60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCIIOT, UX (DU3MYECKHEe CBOMCTBA

61 XHMMHYECKUE CBOMCTBA IPENEIBbHBIX
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OJHOOCHOBHBIX Kap6OHOBI>IX KHCJIOT

62

Oco00EHHOCTH CBOWCTB MYPaBbUHOU KHCIIOTHI.
Muoroo0pasue KapOOHOBBIX KHUCIIOT

63

OCoOEHHOCTH CBOWCTB: HEMPEACIBHBIX U
apoMaTHYECKUX KapOOHOBBIX, TUKAPOOHOBBIX,
THPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeNN BBICIINX KAPOOHOBBIX KUCIOT

64

Ilousrue o ITPOU3BOIHBIX Kap6OHOBBIX KHCJIOT

65

CriocoOblI 1oJTy4eHHsl U IPUMEHEHUE
KapOOHOBBIX KHUCJIOT

66

CrnoxHbie 3(UPBI: TOMOJIOTUYECKUH PS/I,
obmas hopmyra, U30MepHsi U HOMEHKJIaTypa

67

duznyeckue 1 XMMHUYECKHE CBOICTBA S(I)I/IpOB

68

Pemenne pacu€THbIX 3a7a4: 10 YPaBHEHHUIO
XUMHUYECKOHN PEAKLINHU, HA ONPEIECICHUE
MOJIEKYJISIPHOM (hOpMYJIBI OPraHUYECKOTO
BEUICCTBA

69

[IpakTuueckas padora Ne 3. Pemenue
HKCHEPUMEHTAIbHBIX 33/a4 110 TeMe
"KapO6onossie kucinotel. CioxxHbie 23Gupb"

70

XKupsl: ctpoeHue, GU3HMUECKAE U XUMUYESCKUE
CBOICTBA (TUIPOIH3)

71

OcoOeHHOCTH CBOMCTB KUPOB, COJIEPIKAIIUX
OCTAaTKH HECTIPCACIbHBIX ) XUPHBIX KHCJIOT.
2Kupsl B mpupone

72

Mpi1a Kak COJIM BBICIINX KapOOHOBBIX KHUCTIOT,
nx Mmoromee nericreue. [Torsarue o
cuHTeTHYecKuX Moronmx cpeactBax (CMC)

73

['eneTndeckas CBs3b yriaeBOAOPOAOB U
KHCIIOPOJICO/IEPKAILIUX OpraHNYEeCKUX
BELIECTB
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74

Pacuétel o ypaBHEHUSAM XUMUYECKUX
peakuuii

75

Cucremarusanus 1 0000IIEeHUE 3HAHUM 110
TEME

76

OO0r11as XxapaKTepUCTHKA YIIIEBOIOB U
KJIacCU(UKALIUS YTIEBOOB (MOHO-, IU- U
MOJIMCAXaPU/IbI)

7

Mounocaxapuzpl: (pu3nYecKue CBOMCTBA U
HAaxO0JJICHUE B MIPUPO/JIC

78

[IpumeHeHue I0K03bl, €€ 3HaU€HUE B
KHU3HEJIEATeIbHOCTH OpraHu3Ma

79

Jlucaxapuapl: caxapo3a, MaJIbT03a U JIAKTO3a.
Haxoxzenue B npupoie 1 IpuMeHeHne
JCcaxapuioB

80

ITonucaxapuael: CTpOCHUE MAKPOMOJIIEKY]I,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE

81

[TousTue 00 HNCKYCCTBCHHBIX BOJIOKHAX

82

Pemenue PaCUYCTHBIX 3aa4 Ha OIIPECACIICHUC
AO0JIK BbIXOJa IMPOAYKTAa pCaKIu OT
TCOPCTUYICCKHU BO3MOKHOTI'O

83

Cucremaru3zanus u 0000IIeHNe 3HAHUHN TI0
pazzueny

84

KonTponbnas padbora no teme
"Kucnoponaconep:xaiue opraHn4ecKkue
COCJINHEHHUS "

85

AMUHBIL: Ki1accuuKalys, CTpOSHHE MOJIEKYJI,
ob1mas popmyna, H30MepHsl, HOMEHKJIATypa 1
(du3nyeckre cBoicTBa

86

XUMUYeCKHE CBOMCTBA aH(PaTHUECKUX
aMUHOB
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87

AHWINH: CTpOEHUE aHUJIMHA, 0COOEHHOCTH
XUMHUYECKUX CBOMCTB aHUJIMHA

88

CriocoObI mosTy4eHus ¥ IPUMEHEHUE
an(paTHUECKUX aMUHOB

89

AMMHOKHUCIIOTBI: HOMEHKJIaTypa U U30MepHus,
¢dusnueckue croiicTBa. OTACIbHBIC
IIPEJICTABUTEIN 0-AMUHOKHCIIOT

90

XUMU4JeCcKHe CBOMCTBA AMHWHOKHUCIIOT, UX
OHOJIOrNYECKOE 3HAUYCHHE aMUHOKHUCIIOT.
CuHre3 u THAPOJIN3 IICIITUI0B

91

Benku Kak IPUPOIHBIC OJTUMEPBI; CTPYKTYPbI
O€JIKOB

92

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

A3oTCoepKalne reTepOnUKINIECKUE
coeauHeHus. HykiienHOBbIE KMCIIOTHI: COCTaB,
CTPOEHUE U OMOJIOTHYECKas PoJib

94

[IpakTuueckas padorta Ne 4. Pemenue
HKCHEPUMEHTAIbHBIX 33/a4 110 TeMe
"A3oTCcoieprKale OpraHu4ecKue
COEIMHEHUS "

95

ITpakTruyeckas padora Ne 5. Pemenue
AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
"Pacnio3HaBaHue OpraHMYecKUX CoeqMHEHUN"

96

KonrtponbHas pabota no reme
"A30TcoaepKalme OpraHnyeCcKhe
COEIUHEHUS"

97

OCHOBHBIE TTOHSITHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN U METO b
HX CUHTE3a —IOJIMMEpU3alus U
MOJIUKOHJIEHCAITHS

98

[Tnactmaccel. YTunuzamus u nepepadoTka
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I1aCTUKa

BHaCTOMepBIZ HaTypaHBHBIﬁ CHHTCTUYCCKUC

99 1
Kayuyyku. Pe3una
Bonokna: HaTypanbHbIE, HCKYCCTBEHHBIE,

100 cunTeTnyeckue. [lonmmmepsl cienuaibsHOTO 1
Ha3HAYEHUS
[TpakTuyeckas padora Ne 6. Pemenue

101 AKCIICPUMEHTAIIbHBIX 3a7a4 110 TEME 1
"Pacro3HaBaHHe IJIaCTMacc U BOJIOKOH"
O06o0mIeHne 1 cUCTeMaTH3aIMs H3YYEHHOTO

102 MaTepuaa 1o Teme "BbhICOKOMOIIEKYIsIpHbIE 1
coenuHeHus"

OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102
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11 KJIACC

DJIEeKTPOHHbIE
undgposbie
N KoaudecTBOo 4acoB o0pa3oBaTe/ibHbIE
0 ara
Tema ypoka A pecypcbl
n/n H3yUYeHHUs]|
Beero Kontpoabubie IIpakTuyeckue
padoThI padoThI
1 AtoMm. CoctaB aTOMHBIX s71ep. XUMUYECKUN 1
3eMeHT. M30TOonbl
5 CtpoeHue 2JIeKTPOHHBIX 000JI0Y€K aTOMOB, 1
KBAaHTOBBIE YKCJIA
3 Krnaccudukanus XaMHIECKHAX 3JIEMEHTOB (S-, - 1
, d-, f-amemenTBI)
4 Pacnpenenenue 31€KTpOHOB 110 aTOMHBIM 1
opouTasIM
DneKTpOHHbIE KOH(UTYpaIH AaTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSIHUHA
6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. 1
DIEeKTPOOTPULIATETBbHOCTh
[Tepuoanueckuii 3akoH u [leprnoanueckas
7 cHUCTeMa XMMUYeCKuX dyeMeHToB /1. M. 1
MenneneeBa, CBsI3b C COBPEMEHHOW TEOpUEH
CTPOCHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
8 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX HMH 1
MIPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIIAM U
nepuoiam
9 Cucremarusanusa 1 0000IIeHIE 3HAHUN 110 1
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TEMEC

10

Bunnr xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHMsI KOBaJIEHTHOM CBs3U. BogopoaHas
CBs3b. MEXMOJICKYJISIPHBIC B3aUMOJICHCTBUS

11

BaneHTHOCTh U BaJleHTHbIE BO3MOXXHOCTH
aToMOB. CB#I3b 3JIEKTPOHHOMN CTPYKTYpPbI
MOJIEKYJI C UX F€OMETPUYECKUM CTPOCHUEM

12

[IpencraBiaeHust 0 KOMIUIEKCHBIX COCIUHEHUSX:
COCTaB U HOMEHKJIaTypa

13

BemectBa MONEKyYISIPHOTO M HEMOJIEKYIISIPHOTO
CTpoeHHUs. THITbI KPUCTALTHYECKUX PEIICTOK U
CBOMCTBA BEILIECTB

14

Ilonstue o JUCIICPCHBIX CUCTCMAX.
HpeHCTaBHGHI/Ie O KOJJIOMJHBIX paCTBOpax

15

VcTuHHBIE PacTBOPHI: HACHIILIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparsl

16

CriocoObl BbIpaKeHUsI KOHIIEHTPALIH
pacTBOPOB

17

Pemenue 3a1a4 ¢ ucnosib30BaHUEM NOHSITUN
"MaccoBast 10J11 pacCTBOPEHHOIO BenecTna',
"MoJIIpHasi KOHIIEHTparus'"

18

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB

19

CI/ICTeMaTI/IBaI_II/I}I nu O606H.[CHI/IC 3HAHUH 110
TEMEC

20

KonTponbhas padota no temam "CtpoeHue
aroma. [lepuoauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHUYIECKUX
anemenToB J[. 1. Mengeneesa", "Ctpoenue
BemiecTBa. MHOroo6pasue BeniecTs"”
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21

Knaccudukanms XuMuaeckux peakiuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHUs1 MACChl BELIECTB; 3aKOH
COXPAHEHHUS U IPEBPAILLECHUS] SHEPTUU NIPU
XUMHUYECKHUX PEaKIUsIX

22

Tennobie 23 (HEKTH XUMUUECKUX PEAKIIHA.
TepMoxuMuyeckue ypaBHEHHS

23

Boruucnenust no ypaBHEHUSIM XUMHUYECKUX
peakiuii 1 TePMOXUMUYECKUM YPaBHEHHSIM

24

CKOpOCTh XMMHUYECKOU peakinu, eé
3aBHCHMOCTH OT PA3JIMYHBIX (PAKTOPOB.
Karanu3 u kaTanuszatopbl

25

I'omorennslie u T'CTCPOIrCHHBIC PCAKIIUKU

26

[IpakTuueckas pabora Ne 1 mo reme "Bnusinue
pa3anYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOHN peakiuu'

27

OOpaTtumbie U HEOOpATUMBIE PEaKIIUU.
XHMUYECKOE PAaBHOBECHE

28

[IpakTuueckas padora Ne 2 o reme "Bnusinue
pa3NuYHbIX (PAKTOPOB HA MOJI0KEHUE
XMMHUYECKOT0 paBHOBecus"

29

OnektponuTrueckas aucconnanusi. CUIbHbIC U
ciabbie AeKTponuThl. CTeNeHb JUCCOIUMAIIUN

30

HNonnoe npoussenenue Boael. Cpeaa BOOHBIX
pactBopoB. Bogoponnsiii nokaszarens (pH)
pacTtBopa

31

I'mpopoinns coneit. Peakiuu, nmporekaromue B
pacTBOpAX AJIEKTPOJIUTOB

32

[IpakTuueckas padora Ne 3 o Teme
"XUMHUYECKHE peaKIK B pPacTBOpax
AJIEKTPOJIUTOB"
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OKHMCIIHTEITFHO-BOCCTAHOBUTEIBHEIC pC€aKkunu.

33 . 1
Baknerinme oKUCIUTEIN U BOCCTAHOBUTEIN

34 MeTo/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) 1
OaytaHca

35 DIEKTPOJIM3 PACTBOPOB M PACIIABOB BEIIIECTB 1

36 Pemenue 3amay pa3aMvHBIX THIIOB 1

37 Pemenue 3amay pa3nuvHBIX TUIIOB 1

38 Cucremaru3anus U 0000IICHUE 3HAHUM 110 1
TeMe "XuMHUYeCKHre peakiuu'

39 KonTponbhas padota no teme "Xumuueckue 1
peakuun"
[Tonoxxenne HemeramioB B [lepuoaudeckoit

40 CHCTEME XMMUYECKHUX dyeMeHToB []. M. 1
MeHeneeBa 1 0COOCHHOCTH CTPOCHUS UX
aToMoB. PU3NYECKHE CBOMCTBA HEMETAIJIOB

a1 Annorponusi HEeMETaUIoB (Ha IpUMEpPe 1
KHCIIOpoJia, cephl, hocdopa u yraeposa)

42 Bogopon: nonyuenue, pusndeckue u 1
XMMHYECKHE CBOMCTBA. [ nipuIbl
["asiorensl: HAX0XkIEHUE B MPUPOJIE, CTTOCOOBI

43 NOJTy4eHHUsl, PU3NUYECKHUE U XUMUYECKHE 1
CBOICTBA

44 I"asnorenoBoopoasl. Baxkneiimme 1
KHCJIOPOJICOAEPIKAIINE COCTMHEHUSI TaJIOTEHOB
JlabopatopHble 1 IPOMBIIIIIEHHBIE CTIOCOObI

45 MOJTy4eHUs TAIOreHoB. [I[puMeHenne raJoreHoB 1
U UX COeIUHEHUN
[TpakTuueckas paborta Ne 4. Pemenne

46 AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME 1

"["anoreus!"
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Kucnopon: mabopaTopHblie i IPOMBIILICHHbIE
CTIOCOOBI OJTYYEHUs, PU3NIECKUE U

47 .
xumuyeckue cporicta. O30H. [Ipumenenue
KHMCJIOpOJ1a U 030HA

48 OKCH/IBI ¥ IEPOKCHIBI

49 Pemienue 3a1a4 pa3InyHbIX THIIOB
Cepa: Hax0JIEHUE B MPUPOJIE, CITOCOOBI

50 noydeHus1, GU3NIECKUe U XUMUICCKHE
CBOMCTBA

o1 CepoBoiopo/1, CyIbOUIBI

59 Kucnoponcoaep:xaiue coOeIMHEHUSI CEPBI.
Oco0eHHOCTH CBOICTB CEPHON KHCIOTHI
[IpakTuueckas paborta Ne 5. Pemenue

53 AKCIIEPUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u eé
coenuHeHus"
A3OT: HaX0X/IEHHUE B IPUPO/JIE, CTIOCOOBI

o4 MOJIy4eHUsl, PU3NYECKUE U XUMUYECKHE
CBOMCTBa. AMMUAK, HUTPUJIBI

55 Kucnopoaconepaiue coeinHEHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KHCIIOTHI

56 [TpumeHeHne a30Ta M €ro COeAMHEHU.
A30THBIE Y100pEeHHUS
®docdop: HaxokKAEHUE B IPUPOJIE, CIOCOOBI

S7 MOJIy4eHUsl, PU3NYECKUE U XUMUYECKHE
coiicTBa. Pochuas! u hochun

58 Oxcunsl hocdopa, pochopcoaepxarne
kucnoThl. Comun pocopHON KUCTOTHI

59 [Ipumenenue docdopa 1 ero coeTMHEHUH.
docdopHble yroOopeHus

60 ITpakTruyeckas padora Ne 6. Pemenue

AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U
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dhochop u ux coenuHeHUs"

VYriepoa: HaX0XACHHUE B IPUPOJIC,

61 JUIOTPOMHBIE MOU(UKAINK; (pU3nuecKue u 1
XMMUYECKHE CBOWCTBA, IPUMEHEHHE

62 Oxkcun yraepona(ll), okenz yriepoaa(1V), 1
yroJjibHasi KUCIIOTa U €€ CoNn

63 Pemienue 3a1a4 pa3InyHbIX THIIOB 1
Kpemuuii: Haxox1eHuE B MPUPOJIE, CIIOCOOBI

64 noydeHus1, GU3NIECKUe U XUMHUICCKHE 1
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHueBast KUCII0Ta, 1
CHJIMKAThI

66 IIpuMeHeHne KpeMHHUS U €r0 COeAMHEHU. 1
CrexI1o, ero noJgy4eHue, BUIbl CTeKIIa

67 Pemrenne 3aia4 pa3snuyHbIX TUIIOB 1

68 CI/ICT?'MaTI/BaIII/ISI 1 00001IeHIEe 3HAHUH 10 1
teme "Hemeramib!"

69 KontponbHas padora no reme "Hemeramis!" 1

70 AHanu3 pe3yiabTaToB KOHTPOJIbHOW paboTHI, 1
KOPPEKIMsI OIIMOO0K
[Tonoxenne meramios B [lepuogndeckoi

71 CHCTEME XUMHUECKUX IEMEHTOB. 1
Oco0eHHOCTH CTPOEHUS DJEKTPOHHBIX
000JI0YeK aTOMOB METAJIJIOB

79 OO6mue ¢puznyeckue CBOMCTBa METAIIJIOB. 1
[TpruMeHeHne MeTaioB B OBITY U TEXHHKE

73 CrmutaBsl MeTauioB. Kopposust MmeTamios

74 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 1

75 DNEeKTPOXUMHUYECKUI PsiJl HAPSIKEHUN 1

MeTauioB. O6IMe crocoObl MOTY4YEeHUs
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METAaIJIOB

76

OO6mas xapakrepucTuka MeTayioB |A-rpymmsl
[Teproandeckoii CHCTEMbI XUMUYECKUX
ajeMeHTOB. HaTpuii u kanuii: nonyyeHue,
(du3nUecKre U XUMHUYIECKUE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COCIMHEHU I

77

OOmas xapakrepucTtrka MetauioB ||A-rpynms
Ileproanueckoi CUCTEMbBI XUMUYECKUX
9JIEMEHTOB. MarHnii U KaJbLUi: MOJy4EHHUe,
¢bu3nyeckre 1 XMMHYECKHE CBOMCTBA,
IIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COETUHEHUN

78

JKécTtrocTh BOJBI M cIOCOOBI €€ yCTpaHEHUS

79

AJTFOMUHUH: I[MOoJIy4yCHHEC, (1)H3H“I€CKI/IG u
XHUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC

80

AmMdoTepHBIE CBOWCTBA OKCHJIA U THIPOKCHIA
AIIOMUHUS, TUIPOKCOKOMIUIEKCHI aJIFOMUHHS,
WX IPUMEHEHUE

81

Pemenne 3aaa4 pa3JInM4YHbIX TUIIOB

82

[IpakTuueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a1a4 1o Teme "MeTasl
TJIaBHBIX oArpynn"

83

OO6mr1ast xapakTeprUCTHKA METAJIJIOB TOOOYHBIX
noarpynn (b-rpymnmn) Ileproanueckoit cucremMsl
XUMHUYECKHUX 3JIEMEHTOB

84

DuU3NYECKUE U XMMUYECKUE CBOMCTBA Xpoma U
€ro COCIMHEHUN, UX TPUMEHEHUE

85

Baxwnelinme coenHeHUs Maprasiia.
[TepmanranaT kayus, €ro OKUCIUTEIbHbBIE
CBOMCTBA
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dusnueckre U XUMHUYECKHE CBOMCTBA JKeJie3a U

86 ero coequHeHui. [lonydenue u npuMeHeHne 1
CILIaBOB Kele3a

87 Ouznyeckue 1 XUMUUECKHE CBONCTBA MEIIU U 1
€€ COCIMHEHNM, UX IPUMEHEHUE
DU3NYECKUE U XMMUYECKUE CBOMCTBA IMHKA U

88 €ro COCIMHCHMH, NX TPUMEHEHHE. 1
' IpOKCOKOMILIEKCHI IMHKA
[TpakTuyeckas padora Ne 8. Pemenue

89 AKCIICPUMEHTAJIbHBIX 3aa4 1o Teme "MeTtasuibl 1
MOOOYHBIX OATPYI"

90 Pemrenue 3a1a4 pa3InyHbBIX THIIOB 1

91 O06o0mIeHne 1 cUCTeMaTH3aIMs H3YYEHHOTO 1
Marepuaia no reme "Metamuibl"

92 KontposbHas padora mo teme "Mertamib" 1

93 AHanu3 pe3yiabTaToB KOHTPOJIBHON paboThI, 1
KOPPEKIUsI OITHO0K
Ponb xumuu B o6ecrieyeHu yCTOHYUBOTO

94 pa3BuTHsA yenosedecTBa. [loHATHE O HayUHBIX 1
METOJIaX MCCIICIOBAHUS BEIICCTB
Hay4Hble MPUHITUITBI OpTaHU3AIAH

95 XMMHUYECKOT0 IPOU3BOACTBA. [IpoMBIIITIEHHbIE 1
CTIIOCOOBI TIOTYYCHHS BAXKHEUIITNX BENICCTB

9% XUMUYECKOE 3arpsi3HEHUE OKPYKAIOMIEH Cpebl 1
1 €T0 MOCJEICTBUS

97 XuMus U 30pOBhE uenoBeka. JlekapcTBeHHbIE 1
CpeJICTBa

098 Xumus uuy. Poiab xuMun B o0ecrieueHnu 1
MUIIEBON O€30MaCHOCTH

99 KocMmeTrnueckue u napdroMepHbIe CpeaCTBa. 1

britoBas xumus
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XuMus B CTPOUTENIbCTBE. Baxknenme

100 CTPOUTEINIbHBIE U KOHCTPYKIIHOHHBIE 1
MaTepHuaIbl
101 XuUMUsA B CEIBCKOM X03sicTBE. OpraHndyeckue 1
1 MUHEpaJIbHBIC yI0OPCHUS
102 Cucremarusanusa 1 0000IIeHNE 3HAHUHN 110 1
TEME
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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