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Pabouas mporpamma mno ydeOHOMY mpeamMeTy «Xumush» (YriayOnéHHbIH ypoBeHb) (MpeaMeTHas
obmacte «EcTecTBEHHO-HAayyHBIE TNPEAMETHI») (Zajiee COOTBETCTBEHHO — IMpOrpamMma I0 XHMHH,
XMMUS1) BKJIIOUACT TOSICHUTENBHYIO 3allMCKy, COJEp)KaHHE OOydeHHs, IUIaHHpPYEMblEe pPEe3YJIbTaThl
OCBOCHHS TPOTPaMMBbI 10 XUMHUH, TEMATUYECKOE IJIAHUPOBAHUE.

MHOACHUTEJIbBHASA 3AIIMCKA

[IporpaMma mo XuMUM Ha ypOBHE cpenHero obmero oOpa3oBaHMs pa3pabOoTaHaHa OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3  «O06 obpa3oanuu B Poccuiickoii
Oenepaunn», TpeOOBAaHUI K pe3yiabTaTaM OCBOCHHUS (enepabHOM 00pa30BaTENIbHON MPOrpaMMbl
cpennero o6mero oopazoBanusa(POIl COO), npencraBieHHbIX B DepepaabHOM TOCYIAPCTBEHHOM
obpasoBarenbHoM ctranaapte COO, ¢ yu€TOM Konnenum MPETNoIaBaHUs y4eOHOTO
npeaMera «XuMmusa» B obpa3zoBarenbHbIX opraHuzanusax Poccuiickoit denepaiuu, peaan3yrommx
OCHOBHBIE 00pa3oBaTeNbHbIE MPOTPAMMBI, W OCHOBHBIX TMOJIOKeHWH «CTpaTerusl pa3BUTHA
BocniuTanus B Poccuiickoit @enepannu Ha nepuof 10 2025 roga» (Pacnopsbkenue [IpaBurtenscrsa PO
ot 29.05. 2015 Ne 996 - p.).

XuMUS Ha YpOBHE YIIIyOJNE€HHOTO M3YUSHHS 3aHMMaeT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-
HayyHOro oOpaszoBanus yudammxcsi 10—11 kmaccoB. M3ydyeHue mpenmera, peaqn3zyeMoe B YCIOBUSX
¢ depeHIpOBaHHOTO, MPO(UILHOIO 00ydeHus, MPU3BAHO OOECHeunTh 001e00pa30BaTENbHYI0 U
OOMIEKYIBTYPHYIO TIOJITOTOBKY BBIITYCKHUKOB HIKOJIBI, HEOOXOMUMYIO UIS aJanTalud MX K OBICTPO
MEHSIOIAMCST YCIIOBUSM JKH3HH B COLIMYME, a TAKKe YIS MPOJOJDKEHUS OOYYECHHUsSI B OpPTraHU3aIHsIX
po(hecCHOHATLHOr000pa30BaHus, B KOTOPBIX XUMUS SIBJISIETCS OJJHOM M3 IPUOPUTETHBIX AUCIUILIUH.

B nmporpamme mno XuMHMHM Ha3HaueHMe HpeaMeTa «XUMMs» IOJydaeT MOApPOOHYIO
UHTEPOPETAlMI0O B COOTBETCTBMU C OCHOBomoJarawomumu nosioxkenussmu  ®I'OC  COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COJEp)KaHUs, PE3YJIbTaTOB OOydeHHs W TPeOOBaHM K YPOBHIO
MOJATOTOBKM  BBITYCKHUKOB. CBHUAETENBLCTBOM TOMY SIBJISIOTCS — CIEAYIOIIUE  BBINOJHSIEMbIE
IpOrpamMMoi Mo XuMuM (pyHKIUU:

— uH(}OpPMaLMOHHO-METOIMYeCKasl,  peaju3alus  KOTOpodl  obOecriednBaeT  IMOJIy4YeHHUE
MpPEJICTaBICHUSI O MeNsAX, COJEp)KaHUU, OoOIel cTparerud OOy4yeHUs, BOCHUTAHHUS U Pa3BUTHUS
oOyuarouuxcs cpeicTBaMu MpeIMeTa, H3y4aeMoro B paMKax KOHKPETHOTO Mpodus;

— OpraHu3allMOHHO-IUIAHHUPYIOIIas, KOTOpasd IMpeayCMaTpuBacT OIPCACICHUE. IMIPUHIUIIOB
CTPYKTYPUPOBAHUA U IMOCICAOBATCIbHOCTU U3YYCHUS yqe6H0r0 MaTcpHrajia, KOJIMYCCTBCHHBIX U
Ka4CCTBCHHBIX €I'0 XapaKTCPUCTHK; IIOAXOIOB K (I)OpMI/IpOBaHI/IIO COI[Cp)K&TCJ'IBHOﬁ OCHOBBI
KOHTpPOJIA MW OILCHKH O6paSOBaTeJ'ILHLIX ,I[OCTI/I)KGHI/Iﬁ 06yqa}01u1/1xc51 B pPaMKax HUTOTrOBOM
aTTcCTallu B cbopMe CAUHOI'O TOCYAAPCTBCHHOI'O 5K3aMCHa 110 XUMHUHU.

IIporpamma asst yriy6iE€HHOTO U3y4eHUs XUMUU:

— YCTAHABJIMBACT HWHBAPUAHTHOC IMPCAMETHOC COACPIKAHUC, 00s13aTeILHOE AJI1 U3YYCHHS B
paMKax OTHCJIBbHBIX HpO(l)PIJ'ICfI, npeaycMarpuBacT paclnpeiCcICHUC U CTPYKTYPUPOBAHUE C€ro II0
KJlacCaM, OCHOBHBIM COICPIKATCIbHBIM HI/IHI/IHM/paSI[eJ'IaM Kypca,

— HaéT NpUMEpHOE paclpelelieHne Y4eOHOro BpEMEHH, PEKOMEHIYEMOTO Ui U3y4eHUs
OTJENIbHBIX TEM;

— mIpeslaraeT MpUMEpHYIO IMOCIEeNI0BaTeIbHOCTh H3YYeHHMs y4yeOHOro marepuaia ¢ y4éTom
JIOTUKH ITOCTPOEHHUSI Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBS3EH;

— Ja€T METOIMYECKYI0 HUHTEpIpeTalui Lelel u  3axad U3y4eHUs TpeaMeTa Ha
yrIyOJn€HHOM YpOBHE € YUYETOM COBPEMEHHBIX HPUOPUTETOB B CHUCTEME CpEIHEro OOIIero
o0pa3oBaHus, COJAEPKATEILHOW XapaKTepUCTUKH IUIAHUPYEMBIX PEe3yJbTaTOB OCBOEHHMS OCHOBHOM
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o0pa3oBaTeNbHOW TPOrpaMMbl cpenHero oOmiero o0pa3oBaHUs (JMYHOCTHBIX, METANpEIMETHBIX,
NPEeIMETHBIX), a TakkKe C Yy4ETOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHBIX JCHUCTBUIA
00y4aromerocs o0 OCBOCHUIO COJIEPKAHUS MTPEIMETA.

[To BceM Ha3BaHHBIM MO3UIMSAM B MPOrpaMMe MO XHUMHH IPEAYCMOTPEHA IPEEMCTBEHHOCTh C
oOydeHHEeM XHMHH Ha YPOBHE OCHOBHOTO oOmiero oOpa3oBaHus. 3a MpeaeiaMu YCTaHOBICHHOM
pOrpaMMoOil MO0 XHMHHU 00s3aTeIbHON (MHBApUAHTHOWM) COCTAaBIAIONMIEH coxepKaHus y4eOHOTo

npeaMera «XuMUsS» OCTa€Tcsi BO3MOXHOCTh BbIOOpa  €ro BAPUATUBHOU COCTAaBJISIOLIEH,
KoTopas JOJDKHA ONPEENATHCA B COOTBETCTBUM C HAIIPaBJIEHUEM KOHKPETHOIO MpOQUIIsL
oOy4eHusI.

B cootBerctBuM ¢ koHmentyanbHeiMH  TosiokeHusiMu @ OI'OC  COOo HazHaueHuuU
npeaMeToB 0a30BOro M yriryONEHHOTO ypoBHEH B cucreMe nuddepeHnrpoBaHHOro oOydeHus Ha
YPOBHE CpeTHeTo O0O0IIero 0Opa3oBaHus XUMHUS HA ypPOBHE YIIyONEHHOTO WM3y4YEeHHWsS HAIlpaBlieH Ha
peanu3ayio MPEeMCTBEHHOCTH C MOCIEAYIONUM JTAllOM TMOJYYeHUsT XHUMUYECKOTO 0O0pa3oBaHUS B
pamMKax W3YYCHHS CICIUAIBHBIX ECTCCTBCHHO-HAYYHBIX W XUMUYCCKUX MWCIHMILUINH B BY3ax H
OpraHu3alusaX CpeaHero MpodeccHoHANIFHOTO 00pa3oBaHWs. B 2Toi CBS3M HM3ydeHHe IpenMeTa
«XUMUS» OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha paCIIUpEHHE W YIIyOlleHHEe TeOPEeTHYECKOW U
MPAKTUYECKON MOATOTOBKU OOY4YalOIIMXCsl, BHIOPABIIKUX OMNpeAeaEHHbIH Npoduiab 00ydeHHs, B TOM
qHce C TEPCIEeKTUBOM MOCEIYIONIero IMOJyYeHHsT XHMHUYECKOTO OO0pa3oBaHWs B OpraHH3AIUsAX
npodeccuoHanbHOro o0pazoBanusa. Hapsgy c¢ atum, B cBere TtpeboBanuii PI'OC COO «k
IJITAHUPYEMBIM pe3yJibTaTaM OCBOEHHUSI 00pa30BaTEILHOM MPOTPaMMBI CpeIHEro obmero oopa3oBaHms
W3yUYeHHE TpeIMeTa « XUMUSD OPHEHTHPOBAHO TAK)KE Ha pPelIeHHE 3a/1a4 BOCIHUTAHUS U COIMATBHOTO
pa3zBuTus oOywaromuxcs, Ha (opMHUpOBaHHME y HUX OOIIEMHTEIICKTYalbHBIX YMEHHUH, YMEHH
panMoHaNM3alluk ~ Y9eOHOro Tpyaa MW OOOOMIEHHBIX CIIOCOOOB  JCSTEIBHOCTH, HMEIOIIHNX
MEXIUCIUIUIMHAPHBINA, HAAMPEAMETHBIN XapaKTep.

CocrapnsiromiMu ~ npeAMeTa  «XuUMHUS» Ha YpOBHE YIUIYONEHHOTO U3YYEHHUS SIBISIFOTCS
yrayOnéunble Kypchl — «Opranuueckas xumusi» U «OOmas W Heopranuueckas xumus». [lpu
OTpeJeNIeHUU TMOJX0/J0B K OTOOpY U CTPYKTYPHOM OpraHu3aliu CcoAepikaHus STHX KypCOB B
nmporpaMMe I0 XMMHHU 3a OCHOBY NpuHATH mojoxkeHuss PI'OC COO o pazmuuusax 0a30BOro u
yrayOnE€HHOTO ypOBHEH U3yUeHUS IIpeaMeTa.

OcHoBy conepxanusi KypcoB «Opranundeckass xumus» u «OOmas u HeopraHUYecKas XUMUS)
COCTaBIIIET COBOKYIHOCTh NPEIMETHBIX 3HAHUM M YMEHMH, OTHOCSIIMXCS K 0a30BOMY YpPOBHIO
W3Y4YeHUs TpeaMeTa. IJTa CUCTeMa 3HAHUN TMOJIydaeT OIpeaeiEHHOE TEOPeTHYeCKOoe IOMOJHEHHE,
MO3BOJIAIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIINI00BEM (pakTOIOrHUeckoro marepuana. Tak,
Ha yrayOJn€HHOM YypOBHE W3Y4YeHHS TpeameTa o0ecredeHa  BO3MOXKHOCTh — 3HAUYUTEIHHOTO
yBeNlMYeHUs] 00bEMa 3HAHUN O XMMHYECKHUX DJIEMEHTaX M CBOICTBaX WX COEIUHEHHUII HA OCHOBE
paciiupeHus ¥ yriyOjaeHus: MpeICTaBiICHHM O  CTPOCHHMU  BEIIeCTBa,  XUMHUYECKOW  CBS3U
Y 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKIfii, pacCCMaTPUBAEMbIX C TOUKHU 3PEHHS] XUMUYECKON KUHETHUKU
U TEepMOIAMHAMUKH. V3ydeHue mnepuoanyeckoro 3akoHa M llepuonndeckoil cHCTEMBbl XMMHYECKHX
AIIEMEHTOB 0azupyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXaHWYECKUX TMPEICTABICHUAX O CTPOCHUU
aToma. XWMHYECKasi CBs3b OOBSICHSETCS C TOYKM 3PEHUS DHEPreTHUUECKUX H3MEHEHUH Mpu eé
00pa3oBaHUM U Pa3pyIIEHUH, a TAK)KE C TOUKU 3PEHHS] MEXaHU3MOB e€ oOpa3zoBaHus. M3yueHune THIOB
peakiuii gomnonHseTcs (GOPMHUPOBAHUMEM MPEACTABICHUNM 00 OSIEKTPOXMMHUYECKHX Ipoleccax M
AJIEKTPOJIM3€E PaACIJIaBOB M PACTBOPOB BELIECTB. B Kypce OopraHM4eckoil XMMHUHU MpPH PACCMOTPEHUU
PEaKIMOHHON CIIOCOOHOCTH COSTUHEHHH yaenseTcs 0co00e BHUMaHHE BOMpocaM 00 3IEeKTPOHHBIX
addekTax, 0 B3aMMHOM BIUSHUU aTOMOBB MOJIEKYJIaX U MEXaHHU3MaX PeaKIIHii.

Oco0oe 3HayeHHe HMEET TO, YTO Ha COJIEp’KaHUE KypCOB XHUMHUH YrIyOIEHHOTO YpPOBHSA
W3YYEHHUS JUIsSl KJIacCOB ompeAene¢HHoro npoduis (raaBHBIM o0pa3oM Ha WX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 00IIel cucTeMe MpeIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEXHbBIE TpeaMeThl. Tak,
HampuMep, B COACpKaHUH MpeaMeTa s KIACCOB XUMUKO-(pU3NIecKoro npoduiis 00JbIIOe 3HAaUSHHE
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OyIyT UMETh 3JEMEHTHI Y4eOHOro Marepuania no oomieit xumun. [Ipu n3ydeHun npeameTa B JaHHOM
cllyyae akIeHT OyAeTchelaH Ha OOIIHOCTh METOJOB MO3HAHHUSA, OOIIHOCTh 3aKOHOB M TEOpPHH B
XUMHH W B (PU3UKE: aTOMHO-MOJICKYJIIpHash Teopus (MOJIEKYIsIpHas Teopus B (PU3UKE), 3aKOHBI
COXpaHEHUsI MAcCChl U PHEPrUH, 3aKOHBI TEPMOJMHAMHUKH, DJIEKTPOJIN3a, MPEACTABICHHUS O CTPOCHUU
BELLECTB U JIPYTO€.

B T0 xe Bpemsi B colep)kaHUM TpeAMeTa I KIaCCOB XMMHKO-OHMOJIOTMUECKOTO MPOQHUIIs
OONBIIMN YICIBHBIA BeC OyneT MMETh OpraHWdYecKas XWMHsS. B 3TOM cilydae MNpemaocTaBiseTCs
BO3MOXHOCTb i 0oJiee 00CTOATENBHOIO PACCMOTPEHUS XUMHUYECKON OpraHu3aluy KJIETKH  Kak
OMOJIOTHYECKOI CUCTEMBI, B COCTaB KOTOpPOM  BXOJIAT, K MPUMEPY, TaKue CTPYKTYPHBIC
KOMIIOHEHTHI, KaK JUMUIbI, OCJIKH, YTIIE€BOIbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. [Ipu sTom 3HaHUS O
COCTaBE€ U CBOWCTBAX IMpPEACTABUTEIEH OCHOBHBIX KJIACCOB  OPraHUYECKUX  BELIECTB  CIIyXKaT
OCHOBOM /17151 U3y4EeHMsI CYIIIHOCTH IPOIECCOB (POTOCHHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B nnane ¢opmupoBaHHs OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOEHUS OOIIEHAyYHBIX METOJOB
MTO3HAHMS U OIBITA MPAKTUYECKOTO MPUMEHEHUS! HAYUYHBIX 3HAHUN H3ydeHHE TMpeaMeTa «XHUMHUs»
Ha  yrayOn€HHOM  ypOBHE  OCHOBAHO HAa MEXIPEIAMETHBIX CBS3SIX C YUeOHBIMU MPEIMETaMH,
BXOJSIIIIMMHU B COCTaB NMpeAMETHBIX obnacTelt «EcTecTBeHHO-Hay4dHBbIE MpeaMeThly, «MaremaTuka u
nHpopmatuka» U «Pycckuil sI3bIK U IUTEpATYpay.

[Ipn m3ydenun yueGHOro mpeamera «XUMHs» Ha YriayOJIE€HHOM YpOBHE TakKe, Kak Ha YpOBHE
OCHOBHOTO W cpefaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3aqadyeil IMEPBOCTEIEHHOM
3HAYMUMOCTH sIBIIACTCS (OPMHUPOBAHWE OCHOB HAyKM XHUMHUHU KaK O0O0JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, NPAKTUYECKON JACSITCIHPHOCTH 4YEeJIOBE€Ka W OJHOTO M3 KOMIIOHEHTOB MHUPOBOM
KynbTypbl. Pemnenue sToil 3amaun Ha yYriayOlIE€HHOM YPOBHE H3YUEHHUs MpeAMETa IpenoJiaraet
peanu3alnio TaKux Leyieu, Kak:

— (opmupoBaHUE NPECTABICHUN: O MaTepUAIbHOM €AMHCTBE MHpa, 3aKOHOMEPHOCTSIX U
MO3HABAEMOCTH SIBJICHUI MPUPOIbI, O MECTe XMMHUHU B CHCTEME €CTECTBEHHBIX HAayK M e€ Beayllen
poyin B 00€CleYeHUH YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA: B PEIICHUU MPOOJIEM SKOJIOTHYECKOM,
SHEPreTHYeCKON M MUIIEBONM OE30MacCHOCTH, B Pa3BUTUM MEAULIMHBI, CO3JaHUM HOBBIX MaTepHalioB,
HOBBIX UCTOYHUKOB  DHEPrUH, B  OOECHEUYEHUH  PAIUOHAILHOTO  MPUPOJOINOIb30BAHUS, B
(hopMHUPOBAaHUHM MUPOBO33PEHUSI U 001N KyIbTYphl UEIOBEKa, a TAKXKE IKOJIOTUYECKUOOOCHOBAaHHOTO
OTHOIICHUS K CBOEMY 3JI0POBBIO U IPUPOTHOM Cpee;

— OCBOCHME CHCTEMbI 3HAHUH, JEKALUUX B OCHOBE XMMHUYECKOU COCTABJISIOIICH e€CTECTBEHHO-
HAay4yHOM KapTHUHBI Mupa: (yHIAMEHTAIbHBIX MOHITHH, 3aKOHOB W TEOPUHl XUMHUHU, COBPEMEHHBIX
MPEJICTAaBJICHU O CTPOEHUHU BEIIECTBA HAa Pa3HBIX YPOBHSIX — aTOMHOM, HOHHO-MOJEKYJISPHOM,
HAJMOJIEKYJISIPHOM, O TEPMOJUHAMHYECKUX U KHUHETUYECKHUX 3aKOHOMEPHOCTSIX MPOTEKaHUs
XUMHUYECKUX PEaKIUil, 0 XUMHUYECKOM PaBHOBECHUH, PACTBOpaX M AMCIEPCHBIX CHUCTeMaX, 00 OOImMxX
HAYYHBIX MPUHLIUNIAXXUMUYECKOTO MMPOU3BOJICTBA;

- q)OpMI/IpOBaHI/IC y 06yl1a}01u1/1xc51 OCO3HAaHHOI'O INOHMMAaHUA BOCTpe6OBaHHOCTI/I CHCTCMHBIX
XUMHUYECKUX 3HAHUU IS OOBACHEHHS KIIFOUEBBIX I/I,Z[eﬁ u np06neM COBpeMeHHOﬁ XHUMHH, OJIA
OOBSICHEHHUS U MPOTrHO3UPOBAHUA HBHeHHﬁ, HMCHOINX €CTCCTBCHHO-HAYYHYIO MTPHUPOAY, I'PAMOTHOTO
peHICHUA npo6neM, CBsA3aHHBIX C XHMHeﬁ, IMPOTHO3UPOBAHUS, aHaJIM3a W OLCHKHU C MMO3HIIHMN
9KOJIOTHYECKOM 0€30IMacHOCTH MOCIEACTBUI OBITOBOM u HpOHSBO}ICTBGHHOfI JACATCIIBHOCTHU
YCJI0BCKaA, CBSI3aHHOMC XMMHUYECKUM IMPONU3BOJACTBOM, UCIIOJIB30BAHUEM U nepepa60TK017I BCIIICCTB,

— yriyOJeHue TMpeJCTaBIeHHM O HayyHbIX MeETOJax IIO3HaHMs, HEOOXOIUMBIX JUIs
NpUOOpETeHUs] yMEHHI OPHEHTHPOBATHCS B MHUpPE BEIIECTB M OOBSICHEHHS XUMUYECKUX SBICHHM,
HMMEIOIUX MECTO B IPUPOJE, B IPAKTUUECKON JAESITEIbHOCTH U IOBCEIHEBHOM JKHU3HMU.

B nnane peanuzanuu nmepBOOUYEPEHBIX BOCIUTATENBHBIX U pa3BUBAIOMIUX (DYHKIIMN EIOCTHOM
CHCTEMBI cpeiHero o01iero o0pa3oBaHus MpH U3YUEHUHU IpeaMeTa « XUMUS» Ha yriIyOJaEéHHOM ypOBHE
0c00YI0 aKTyaJIbHOCTh IPUOOPETAIOT TaKKUE LENU U 33JauH,KaK:



— BOCNHTaHHE YOEXKAEHHOCTU B MO3HABAEMOCTH SBJICHHUW NPHUPOJBI, YBaKEHHUS K MpPOIECCY
TBOpYECTBA B 00JACTH TEOPETUYECKUX M TPUKIATHBIX MCCIECJOBAHUN B XUMUH, (HOpPMUPOBAHHE
MHPOBO33PEHHUsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIOPA3BUTHSI HAYKH;

— pa3BUTHE MOTHBAIMK K OOYYEHHI0O U TIO3HAHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCTIUTAHHIO HAa OCHOBE YCBOCHHSI OOIICUEIIOBEUECKUX [IECHHOCTEH;

— Pa3BHUTHUC IIO3HABATCIIBHBIX HWHTCPECOB, HWHTCIUICKTYAJIbHBIX M TBOPUYCCKUX cnocoOHoCTE
oOydaromuxcs, (GOPMHUPOBAaHME Yy HHUX  CO3HATEJBHOIO  OTHOMICHUS K CaMOOOpa30BaHHUIO U
HETNPEPBIBHOMY OOpPa30BaHUIO KaK YCIOBHIO YCHIEUIHOW mNpo(ecCHOHANbHOW W OOIIEeCTBEHHOM
JEATEIbHOCTH, OTBETCTBEHHOI'O OTHOUICHUSK CBOEMY 3/I0pPOBBIO U MOTPEOHOCTH B 310pOBOM 00pase
JKU3HHU,

— (opmupoBaHME YMEHMI M HaBBIKOB Pa3yMHOTO IPHUPOJOIOJIB30BAaHUS, Ppa3BUTHE
OKOJIOTUYECKOW  KYJIbTYphl, TPHOOPETEHHUE OMNbITa OOIIECTBEHHO-TIOJIE3HOM  DKOJIOTMUECKOU
NeSITEIbHOCTH.

OOGI1ee 9KCIT0 YacoB, OTBEICHHBIX IS M3YUCHHsI XAMHUHU Ha yriyOineHHOM ypoBHe, — 204 yacoB:
B 10 kiacce — 102 vaca (3 waca B Henenro), B 11 kiracce — 102 waca(3 uaca B Heneo).

OO0P yka3pIBarOTCS B MOYPOUYHOM IIJIAHUPOBAHHUM MPENOAABATENS.



COJIEP)KAHUE OBYYEHUS!

10 KJIACC

TeopeTnyeckne 0CHOBbI OPraHUYeCKOM XMMHHU

[IpenMer u 3HaYeHHE OPraHUYECKONW XMMMHM, MPEJICTaBICHUE O MHOro0Opa3MM OpraHM4ECKHUX
COCIMHEHUM.

DJNEeKTPOHHOE CTPOCHME aTOMa YTJIepoJia: OCHOBHOE M BO30YXIEHHOE COCTOSHHs. BajeHTHBIC
BO3MOXHOCTM aroma yriiepoja. XHMHUYECKass CBSI3b B OPraHUYECKUX COCAMHEHUsAX. THIIbI
ruopuan3ali  aTOMHBIX opOuTanei yriaepoda. MexaHu3Mbl 00pa30oBaHUS KOBAJEHTHOM CBS3U
(oOMEeHHBIH W JOHOPHO-AaKLENTOPHbIN). THUIBI EpeKpbIBaHUS AaTOMHBIX OpOUTalIel, G- U T-CBS3H.
OpuHapHas, ABOMHasA U TpoiHas cBsA3b. CHOCOObI pa3pbiBa CBS3€M B MOJEKYlIaX OPraHWYecKHX
BemectB. [loHsATHEO CBOOOIHOM pagukaie, HykiIeopuie u deKTpodure.

Teopus cTpoeHns opranndeckux coeauHeHuit A.M. byriepoBa u COBpeMEHHBIE ITPEACTABICHUS
O CTPYKTyp€ MOJIEKYJ. 3HaueHHE TEOPUM CTPOEHUS OPraHUYECKUX COEOUHEHHH. MolieKynspHble U
CTpyKTypHBIe (hopmynbl. CTpyKTypHBIE (DOPMYINBI Pa3IMYHBIX BHJIOB: pa3BEpHYTas, COKpalEHHas,
ckeneTHas. M3omepus. Buabl nzoMepun: CTpyKTypHasi, IpOCTpaHCTBEHHAs. DJIEKTpOHHbIE 3D (eKThl B
MOJIEKYJIaXOpraHMYEeCKUX COSAMHEHUI (MHAYKTUBHBIN U ME30MEPHBINA 3 (EKThI).

[IpencraBnenue 0 KJ1accuuKanum OPraHN4eCKUX BEILIECTB. [TonsTre o
¢byHkroHanpHOM Tpynmne. ['omonorusa. 'omonornueckue psiapl. CucremaTHdeckass HOMEHKJIATypa
oprannyeckux coeaunennii (IUPAC) u TpuBHaibHbIC HA3BaHUS OTACIBHBIX TPEICTABUTEIICH.

Oco0eHHOCTH U KiIaccu(pUKalMs OpraHMueckux peakiuil. OKMCIUTEIbHO- BOCCTAHOBUTEIIbHbIE
peakuuy B OpraHM4eCKON XUMUHU.

JKCNepUMeHTAJIbHbIE MeTO/Ibl M3yYeHHs BellecTB  UX NpeBpaleHu i

O3HakomiieHHEe ¢ 00pa3llaMy OpraHMYECKUX BEUIECTB U MaTepuajaMHi Ha UX OCHOBE, OTBITHI 10
MPEBPALEHUIO OpPraHMYECKUX BEIIEeCTB MpH HarpeBaHuM (IUIaBJieHHE, OOYIIIMBAaHHE U TOPEHUE),
KOHCTPYHPOBaHUE MOJIETIEI MOJIEKYJl OPTraHUYECKUX BELIECTB.

YrieBoaopoabl

Ankanbl. ['omonoruyeckuil psin ankaHoB, oOmas ¢opmynaa, HOMEHKIATypa U M30MEpHs.
DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNl alKaHOB, SP>-THOpUAM3alUs ATOMHBIX
opOuTaneit yrieposaa, 6-cBsizb. Koughopmepol. Du3ndecKnecBOMCTBA AIKAaHOB.

XUMHUYECKHE CBOWCTBA alKaHOB: pEaKUUU 3aMEIICHUs, H30MEpHU3alliu, JerHIpHUpPOBAHUS,
UKITU3al1Y, MUPOJIN3a, KPEKUHTa, TOPEHHS. Ilpeocmasnenue o mexanuzme peaxyuti
PAOUKANTbHO20 3aMeueHUsL.

Haxoxnenue B mpupoje. CrocoObl MorydyeHus: ¥ IpUuMEHEHUE aJIKaHOB.

Huknoankanel. OO0mas ¢opmyna, HoMmMeHKIatypa u uzomepus. OCOOEHHOCTH CTPOEHHUS U
XMUMHYECKUX CBOWCTB MallbIX (LIMKIOMPOTaH, IIUKIO0YTaH) U OOBIYHBIX (LIMKJIONEHTAH, [IUKIOTeKCaH)
uKIoankaHoB. CrocoObl MOTyuYeHUsl U TPUMEHEHHE [TUKII0ATKaHOB.

Ankensl. ['oMonoruueckuil psifi ankeHOB, oOmias Qopmyrna, HOMEHKIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKEHOB, SP°-rHOpHAN3aMAaTOMHBIX OpOUTAsIel yriaepoa, -
U n-cBsi3u. CTPpyKTypHasi ¥ TeoMeTpuyeckas (Iuc-TpaHc-) nzoMepus. Ou3nyeckrue CBOWCTBA aIKCHOB.
XUMUYECKUE CBOMCTBA: PEAKIIUU MPHUCOSAUMHEHUS, 3aMEIICHUS B O-TIOJIOKEHHE TPU JBOWHOM CBS3H,
MOJIMMEpPHU3allil U OKUCIEHUs. [Ipedcmasnenue o Mexanuzme peakyuu 31eKmpopuibHO20
npucoeounenusi. IlpaBuno MapkoBHHuKOBa. KadecTBeHHBIE peaklMd Ha JABONHYIO CBs3b. CHocoObI
MOJIy4eHUs] U TPUMEHEHHE AIKEHOB.

! KprMGOM B JaHHOM TCKCTC BBIACICHBI 3JIECMCHTBI COACPIKAHUA y‘IC6HOl"O Marcepuaia, KOTOPbIC HU3Yy4YarOTCAB
O3HAKOMUTCJIbHOM IUTaHEC U HE BKIIIOYAIOTCA B COCTAB IMMPECAMCTHBIX PE3YJIbTATOB OCBOCHUA OOII COO.



Anxanuensl. Knaccudukanust ankaaneHoB (CONpsHKEHHBIC, U30JIUPOBAHHBIC, KYMYIUPOBAHHbLE).
Oco0eHHOCTH DNEKTPOHHOTO CTPOCHUS U XUMHUYECKHX CBOWCTB COMPSOKEHHBIX nueHoB, 1,2- m 14-
npucoenuHenue. [lomumepuzanus conpspKEHHBIX AueHOB. CrocoObl TMOJMYYEeHUS M IpPUMEHEHHE
aJIKa/InEHOB.

Ankunbl. ['oMOJIOTMYECKU psA  alKUHOB, oOmas ¢opMmyna, HOMEHKIATypa U U30MEpHsl.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJd alKUHOB, SP-THOpUAM3alMs aTOMHBIX
opOutaneii  yriepona. @DuU3MYECKHE CBOWCTBA AJKWHOB. XHWMHYCCKHE CBOWCTBA: PCAKIMH
MPUCOECIUHEHMS], AMMEpPU3alUd U TpPUMEpHU3aLMH, OKHUCIEeHUA. KucioTHble CBOWCTBAa aJIKMHOB,
MMEIOLUX KOHIEBYIO TpOWHYIO cBA3b. KauecTBeHHBIE peakuu Ha TpOHHYIO CBsA3b. CHocoObl
MIOJIyYEHUS U IPUMEHEHHUE AJIKMHOB.

ApomMaruyeckue yrieBoJopoabl (apeHsl). ['omonormyeckuil psjn apeHoB, oOmas Qopmyna,
HOMEHKJIATypa M HU30MepUs.. ODJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJbl OeH3o0ua.
Ilpasuno apomamuunocmu, npumepvl apomamudeckux coeourenuti. Dusnyeckre CBONCTBA apeHOB.
XuMHYeckue cBONCTBa O€H30J1a U €ro TOMOJIOTOB: peaKlUU 3aMelleHUss B OEH30JIbHOM KOJbLIE U
YIJIEBOAOPOJHOM  paJMKale, peakIuu NPUCOEAWHEHHUS, OKHCIEHHE TOMOJOroB  OeH30Ia.
llpeocmasnenue o mexanusme peakyuti dnekmpoghunvhoco 3amewjenus. llpencraBnenue 06
OpPUEHTHUPYIOIIEM JIEHCTBUU3aMeCTUTENEN B OEH30JbHOM KOJIbIIE Ha MPUMEpPE aIKUIBbHBIX PaJUKaIOB,
KapOOKCUJIbHOM, THAPOKCHIBHOM, aMHUHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cruposa. llomumepusanus crupona. CrnocoObl MOJSy4yeHHS M NPUMEHEHUE
apOMaTUYECKHUX YIJIEBOJOPOJIOB.

[Ipupoausiii ra3. [lonyrHeie HeTsHBIE Ta3bl. HedTh u e€ npoucxoxaenue. KameHHslit yrois u
MPOAYKTHI ero mnepepaboTku. CrocoObl mepepaboTku He(TH: MEeperoHka, KPEeKWHT (TePMUYECKUH,
KaTaJIuTUYeCKuii), pudopMuHr, nuponus. IlpoaykTel mepepaboTku HedTH, WX TPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas CBSI3b MEXAY PA3IMYHBIMU KJIACCAMH YTJIEBOJAOPOIOB.

DNEKTPOHHOE CTPOEHHE TaJOreHIPOU3BOJAHBIX YTIIEBOJOPOI0B. Peakiuu 3aMeleHus: rajoreHa
Ha TUAPOKCOTPYIIY, HUMPOSPYANY, YUAHOSPYNNY, amuHozpynny. JIeficTBie Ha rajioreHnpou3BOIHbIE
BOJTHOTO M CIIMPTOBOTO pacTBOpa IIEnouyu. B3anmozeiictBie  IUrajioreHalkaHOB  C  MarHueMm
u UHKOM. llonamue o memannoopeanuueckux coeduneHusx. Vcnonb3zoBaHue
raJIOreHIIPOU3BOIHBIX YIIIEBOJOPOIOB B ObITY, TEXHUKE U MPU CUHTE3€ OPraHUUYECKHUX BEIIECTB.

JKCNepUMEeHTAIbHbIE METO/Ibl H3YYeHHs BellecTB U UX NpeBpalleHu i

N3yuenue (u3nueckux CBOWMCTB YrieBOJAOPOAOB (PacTBOPUMOCTH), KaYECTBEHHBIX PEAKIIHii
yIJIEBOJOPOJOB DPA3IMYHBIX KJIaccoB (oOeclBeuMBaHUE OpPOMHOM WM HMOAHON BOJBI, pacTBOpa
MepMaHraHaTa Kajiusi, B3aUMOJCHCTBHE alleTHIIEHA ¢ aMMHAa4yHbIM pacTBOpoM okcuaa cepedpa(l)),
KauecTBEHHOE OOHapyXeHHe yriepoJa M BOJOpPOJa B OPraHMYECKHUX BEIIEeCTBAX, MOJIy4YeCHHUE
STHJIEHA U M3YyYEHHUE €r0 CBOWCTB, 03HAKOMIIeHHE ¢ KoJutekiusmu «Hedte» u «Yronby, ¢ obpasuamu
IJ1acTMAacC, KaydyKOB U PE3WHBI, MOAECTUPOBAHUE MOJIEKYN YII€BOJOPOIOB U TaIOTEHIIPOU3BOTHBIX
yTJI€BOIOPOIOB.

Kucaopoacoaep:kamme opranndeckne CoeJHHEHUS

[IpenenbHble OAHOATOMHBIE CIHUPTHL. CTpoeHHe MOJIEKYN (Ha MpHMepe METaHoja M 3TAaHOJA).
l'omonornueckuit  psig, oOmas  dopmyna,  U30MepHs,  HOMEHKIATypau KiaccuduKaiius.
®u3nyecKre CBOKWCTBA MPEAEIbHBIX OJJHOATOMHBIX CIIUPTOB. BOAOPOIHBIE CBSA3U MEXAY MOJIEKYJIaMHU
cnupTOB. XMMUYECKHUE CBOMCTBA: PEAKIIMM 3aMEILEHHUs, IerUApaTallii, OKUCIEHUs, B3auMOJACCTBIE
C OpPraHMYeCKUMH M HEOpraHM4YEeCKUMHU Kuciotamu. KauecTBeHHast peakuysi Ha OJJHOATOMHbBIE CIIUPTHI.
JleiicTBre 3TaHONa W MeETaHONa Ha OpraHu3M uenoBeka. CrnocoObl TOMYYeHHS U TMPUMEHEHHE
OJIHOATOMHBIX CITIUPTOB.

[Ipocteie »¢upsl, HOMeHKIaTypa U u3zoMepus. OcoOeHHOCTH (PUINYECKUXU XUMUYECKHX
CBOMCTB.



MHoroatoMHble CIUPTHI — 3TUJICHTIUKONb U riulepud. Ou3ndyeckue U XUMHUYECKUE CBOMCTBA!
peakuuy 3aMEIIeHUs, B3aUMOJICHCTBUE C OPraHUYEeCKMMH U HEOPraHUYECKUMU KHUCIIOTaMH,
KaueCTBEHHAasl peaklis Ha MHOTOATOMHBIE CIMPTBI. [Ipedcmaenenue o Mmexamusme  peaxyut
HYKLeO@DUTbHO20 3amewyeHusl. HeiictBue Ha opraHu3m uesnoBeka. CrnocoObl MOJTY4YEHHS U
MIPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYNbI, B3aUMHOE BIIMSHUE TUAPOKCOTPYNIBI M OEH30JIBHOTO sjpa.
dwusnueckue croiictBa heHoma. OcOOEHHOCTH XUMUYECKUX CBOWCTB (peHosa. KauecTBeHHbBIE peakuu
Ha  ¢enosr. Tokcmunocte  ¢enona. CrmocoObl  TONy4YeHHS HW  NpPUMEHEHHEe  (eHoa.
denonopmanbaeTHAHAS CMOJIA.

KapOoHunbHBIE COCTMHEHUS — albJCTUIBI U KETOHBI. DJEKTPOHHOE CTPOCHHE KapOOHWIBHON
rpynnel. ['oMosiorudeckue psabl  albIeruj0B M KETOHOB, oOmias ¢Gopmymna, H30MEpUS U
HOMEHKJIaTypa. du3zndeckue CBOMCTBA aJbJETHIOB U KETOHOB. XMMHUYECKHUE CBOMCTBA aJIbJACTHIOB U
KETOHOB: pEaKkIUM TNpucoenuHeHus. Illpedcmaenenue o Mmexawusme peakyuti HYK1eoQuUIbHO20
npucoeodunenusi. OKUCIEHHE aJbAETUIOB, KAaueCTBEHHbIE peakuuu Ha anbaeruapl. CrnocoObl
MOJTy4CHUS U IPUMEHEHHUE aJbJIETHIOB U KETOHOB.

OMHOOCHOBHBIE TpeIeTbHBIE KapOOHOBBIE KHUCIOTHL. (OCOOCHHOCTH CTPOCHHSI MOJIEKYJ
KapOOHOBBIX KHUCJIOT. MI3oMepus 1 HOMEHKIaTypa. U3ndecKue CBOMCTBA OJTHOOCHOBHBIX TPEJICITbHBIX
KapOOHOBBIX KHUCIIOT. BOJOpOJHBIC CBS3M MEXKIy MOJCKYJaMH KapOOHOBBIX KHCJIOT. XUMHYECKHE
CBOWCTBA: KHCIIOTHBIC CBOWCTBA, pEaKIUs 3TCPUPHKAIINN, PEAKIUU C yJacTHEM YIIJIEBOJIOPOJHOTO
paaukana. OcoOOEHHOCTH CBOMCTB MypaBbUHOUN KuCHOTHL. [loHATHE O MPOM3BOJIHBIX KapOOHOBBIX
KHCJIOT — CJIOKHBIX 3QUPaAX, aHeUOpUOAx, 2aioeeHanesuopuoax, amuoax, Humpunax. MHOrooOpas3ue
KapOOHOBBIX KHUCIOT. OCOOCHHOCTH CBOWCTB HETPENEIFHBIX U apOMAaTUYECKUX KapOOHOBBIX KHUCIIOT,
TMKapOOHOBBIX KHUCIIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpencraBuTeny BeICIINX KapOOHOBBIX KUCIIOT:
CTeapHHOBAs, TATbLMUTUHOBAS, OJICUHOBAS, JIUHOLEBAS, TUHOIeH08As KUCTIOTHI. CIIOCOOBI TIOTydeHHS U
MpUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢upbl. ['oMonormdyeckuid psng, oOmas ¢dopMmyrna, HU30MEpUs W HOMEHKIATYpA.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U IIEJIOYHOMCpEne.

XKuper. Crpoenue, ¢u3M4YecKue M XHUMHYSCKHE CBOWCTBA JKUPOB: THUIPOJU3 B KHCIOH U
mienoyHor cpene. OcoOEHHOCTH CBOWCTB JKHMPOB, COICPIKAIIMX OCTATKH HEMPEICIbHBIX JKUPHBIX
KUCIOT. JKUpBI B IpHpO/IE.

MbiTa Kak CONM BBICHIMX KapOOHOBBIX KHCIOT, HMX Molomee neiicteue. [lonsmue o
cunmemuyeckux morouwux cpeocmeax (CMC).

OOmiast  xapakrtepuctuka  yrieBogoB. Knaccudukamuss — yrneBomoB  (MOHO-,  1H- U
noyiucaxapuabl). MoHocaxapuapl: TI0K03a, GPYKTO3a, eanakmosa, pubosa, 0e30Kcupudosa.
dusnyeckue CBOWCTBA U HaxoxjaeHue B npupoae. Dorocunrtes. Onmuyeckas uzomepus. Konvuamo-
YenHas maymomepusi Ha npumepe MOJIeKyibl 2II0K03bl, NpoeKkyuu Xeyopca, o- u [f-aHomepsl 2oKO3bl.
XUMHUYECKUE CBOMCTBA TIIFOKO3bI: PEAKIIUU C yI4aCTUEM CIUPTOBBIX M alIbJACTHIHOW TPYIII, CIIUPTOBOE
U MOJIOYHOKHUCIIOe OpokeHue. [IpuMeHeHne TII0K03bl, € 3HauUeHHE B KU3HEICITCIbHOCTH OpPraHu3Ma.
Jucaxapunpl: caxapo3a, MalbTo3a W .Jakmosa. BoccTaHaBNIMBawIMEe W HEBOCCTAHABIMBAIOIINE
mucaxapunsl. ['maponu3 aucaxapuaoB. Haxoxpaenue B mpupojne U mpumeHenue. [lommcaxapuisl:
KpaxMaj, TJIMKOTeH U Ieitono3a. CTpoeHue MakpoMOJEKynd Kpaxmaia, TIUKOT€HAa U IEJUTIONIO3BI.
du3nyecKkue CBONCTBA KpaxMmaia U IEJTION03bl. XHUMUYECKHE CBOWCTBA Kpaxmala:  THAPOIU3,
KaueCTBEHHasl PpeaKIusic HoJA0M. XUMHUYECKUE CBOMCTBA IEIUTIOIO3bI: THAPOIIN3, TIOTydeHHE d(PUPOB
1estono3el. [ToHsATHE 00 HCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBIN IMIENK).

3KCHepHMeHTaJILHLIe METOAbI H3YYCHHUSA BCIIECCTB U UX npeBpameHnﬁ

PaCTBOpI/IMOCTB Pa3JIMYHBIX CIIUPTOB B BOJC, B3aUMOJEHCTBHE 3TaHOJIA C HAaTpUEeM, OKUCJIICHUC
OTWJIOBOT'O CIIpTa B aJIBACTU[ Ha paCKaﬂéHHOﬁ MEIHOM IMPOBOJIOKE, OKHCIICHHUC 3THJIOBOI'O CIIMPTa
AUXPOMATOM KaJIHA (BO3MO)KHO HCIIOJIb30BaHUC BI/II[COMaTepI/IaJ'IOB), KaUCCTBCHHBIC PCAKIHUH Ha

anpnerunsl (¢ rugpokcuaom auammuHcepedpa(l) u rugpokcunom menu(ll)), peakius rounepuHa c
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ruapokcuioM Meau(ll), Xxumumyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3auUMOJCHCTBHE
pacTtBopa mOKO3bl C ruapokcugom wenu(ll), B3zaumojnelcTBHEe Kpaxmana C HOJOM, PEIICHUE
AKCIEPUMEHTANBHBIX 3a7ad 1o TemMaMm «CrnupTthl U ¢eHonb», «KapOboHoBblie KucioThl. CloskHbIE
pHUPBI».

A3oTcoaep:xalie OpraHudecKue coeJuHEeHu st

AMUHBI — OpraHUYEeCKUEe MPOU3BOJIHbIE amMMuaka. Knaccudukaus aMuHOB: anu(aTHYeCcKue U
apoMaTUYeCKHe, TEPBUYHBIC, BTOPUYHBICE W TpeTuuHble. CTpoeHHME MOJIeKyn, oOmas Qopmyna,
M30MepHsi, HOMEHKJIAaTypa U (pu3udeckne cBoicTBA. XMUMHUECKOE CBOWCTBA aTM(PATHUSCKUX aAMUHOB:
OCHOBHBIE€ CBOWCTBA, AJIKUJIMPOBAHUE, B3AUMOJCHCTBHE MEPBUYHBIX aMHUHOB C a30TUCTOW KHCIIOTOM.
Cony aaKuiIaMMOHUS.

AHUIIUH — TpEACTaBUTENIb aMUHOB apoMaruueckoro psina. CrtpoeHue aHuiuHa. B3anMuoe
BIIUSIHUE TPYII aToOMOB B MoJiekyie aHwinHa. OCOOCHHOCTH XHMHUYECKUX CBOWMCTB aHWJIMHA.
KauectBennsie peakunu Ha aHwinH. CriocoObl MOMy4YeHUs W MpUMEHEHHE anupaTHISCKUX aMHUHOB.
[Tonydyenue anmiMHa U3 HUTPOOEH30IA.

Amunokucnotel. Homenknatypa u uzomepusi. OTIenbHBIE MPEICTABUTENIN O-aMHUHOKUCIIOT:
TJIMIWH, QJaHUH, (QEHUNAIaHUH, CEepuH, AYMAMUHOB8AS KUCIOMA, Ju3uH, yucmeur. Onmuueckas
usomepus amunoxuciom. D- u L-amunokucnomol. PU3N4ECKUE CBOMCTBA AMUHOKHUCIOT. XUMUYECKUE
CBOMCTBA aMHUHOKHCIIOT KaK aM(pOTEPHBIX OPTaHUYECKUX COCAMHEHUHN, PeaKIusl MOJTUKOHICHCAIUH,
oOpazoBaHue NENTUAHOW CBs3W. buosormueckoe 3HavYeHWE aMHUHOKUCIOT. CHHTE3 W THAPOJIU3
TICIITHIOB.

benku xak mpupomnbie mosmmepbl. [lepBudHas, BTOpUYHAS W TPETHYHAS CTPYKTypa OCIKOB.
XUMHUYECKUE CBOMCTBA OCIKOB: THAPOIIN3, ACHATYpaIis, KAYeCTBEHHBIC PEaKIIUN Ha OCTTKHU.

Ilousmue 06 azomcooepicawux 2emepoyuKkIudeckux coeounenusx. Illupumuounosvie u
nypurogvle ocHosanus. Hykneunosvie xuciomol: cocmas, cmpoenueu 61on02udecKkas poib.

JKCNepUMeHTAJIbHbIE MeTO/Ibl M3yYeHHs BellecTB  UX NpeBpaleHu i

PactBopenue OenkoB B Boje, JNeHaTypalusi OEIKOB MpPH HAarpeBaHMUM, I[BETHbIE PEAKIMH Ha
OenKy, pelleHne OHKCIEPUMEHTANIbHBIX 33Jad 10 TeMaM «A30TCOJEpKallue OpraHuYecKue
coenuHeHUs» U «Pacrno3HaBaHue OpraHuYeCKUX COeTUHEHUIN.

BricokomoiieKyIsipHbIE COeIMHEH U

OCHOBHbBIE TOHATHS XUMHHU BBICOKOMOJIEKYJSPHBIX COEIMHEHHI: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALMH, CPEIHssl MOJIEKYylIspHass macca. OCHOBHBIE METO/bI
CHHTE3a BBICOKOMOJIEKYIIIPHBIX COCTMHEHUI — NOJIMMepU3alusl U NOJUKOHIeH calus. [lpedcmasnenue
0 cmepeope2yNApHOCMU U HAOMOJIEKYISAPHOU CMPYKMype HNoauMepos, 3asUCUMOCHb  C8OUCME
NOIUMEPOB OM UX MOJIEKYIAPHO20 U HAOMOJIEKYIAPHO20 CIMPOEHUS.

[Tonumepnsie Matepuansl. [lmacTMaccel (MOMUATHUIIEH, MOJUIPONHIICH, MOIMBHHIIXIOPHI,
MOJIUCTUPOJ, TOJNMMETUIIMETAKpUIAT, MOJIMKApOOHATHI, MNOJMATUICHTepedTanaT). YTUIU3aUUs U
nepepaboTKa IMacTuka.

DnacToMephl: HATYpaJdbHBIM  KaydyK, CHHTETHMUYECKME  Kaydyyku  (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIH, U30MIPEHOBBIN) U cunukoHbl. PesnHa.

Bonokna: HaTypaibHble (XJIOMOK, WIEPCTh, IWIENK), HCKYCCTBEHHbIE (BHUCKO3a, AaleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

Ilonumepsvl cneyuanvnoco HasHaueHus (Me@oH, Keeiap, NeKmMpOnposoosuue HOIUMEPYL,
buopaznazaemvle norumepbs).

:‘)KCHepHMeHTaJIbHLIe METOAbI H3YYCHHUSA BCIIECCTB U UX npeBpameHnifl
O3HaKoOMJIGHHE C 06p8.3]_IaMI/I MNPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB,
PCHICHUC SKCIICPUMECHTAJIBHBIX 3a/1a4 110 TEMC «Pacro3HaBaHue IJ1acTMacC UBOJIOKOHY.

Pacuérnrble 3agaun

HaxoxnaeHue MOHCKyHHpHOﬁ (I)OpMy.TIBI OpraHu4€eCKOro COCAUMHCHHUA II0 MACCOBBIM OOJISAM
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SJIEMEHTOB, BXOJIIMX B €ro COCTaB, HAXOXXICHUE MOJIEKYISIPHON (OopMysIBl OpraHUYecKOro
coenuHeHusT 0 Macce (00bEéMy) MPOJYKTOB CrOpaHUsi, MO KOJMYECTBY BemlecTBa (Macce, 00BEMY)
NPOAYKTOB PEAaKUMU W/WIAM HUCXOJHBIX BEIIECTB, YCTAHOBIEHHE CTPYKTYpHOW  (OpMYIIbI
OPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro XWMHYECKUX CBOWCTB HIHM CIOCOOOB TOJNyYCHHS,
OTIpe/IeNIeHUE JIOJU BBIXO/a MPOIYKTa PEAKIIMH OT TEOPETUYECKH BO3ZMOKHOTO.

MexnpenameTHbie CBSI3H

Peanuzanusi MeXNnpeAMETHBIX CBsA3€M NIpu U3ydyeHUM opraHudeckol xumuus 10 kiacce
OCYILIECTBJISIETCS] UEPE3 UCIO0JIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHATUH,
MPUHSATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOT'O LIUKJIA.

OOmire ecTeCTBEHHO-HAYyYHBIE MOHSATHS: SBJICHHE, HAy4YHBIH (DaKT, THIIOTE3a, TEOpHSs, 3aKOH,
aHaJIu3, CUHTE3, KJaccuukalus, HaOaroAeHue, n3MepeHHe, SKCIIEPUMEHT, MOJIEIb, MOJIEINPOBAHHE.

®usuka: Marepus, aToOM, JJEKTPOH, NMPOTOH, HEUTPOH, MOJIEKYJa, DHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TEJO, O0BEM, arperaTHOE€ COCTOSIHHME BEIECTBA, (PU3MUECKHUE BEIUYUHBI, E€IUHHIIBI
U3MEpeHusi, CKOPOCTb, SHEPTUS, Macca.

buonorus: kierka, opraHus3M, OSKocucTeMa, Ouocdepa, MeTabOIU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBINA U reTepoTpodHBIM TUN NMUTaHUs, OpokeHne, (POTOCHHTE3, AbIXaHuE, OCJIKH, YrIIeBOIbI,
YKUPbI, HYKIIEMHOBBIE KUCIIOTHI, (JEPMEHTHI.

I'eorpadusi: mosie3Hble HCKOMIaEMBbI€, TOILIUBO.

TexHosorus: muIIeBble MPOIYKTHI, OCHOBBI PAIlMOHAIBHOIO IHTAHUS, MOIOIIME CpPEJCTBA,
MaTepHabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue 0CHOBbI XMMUM

Atom. CocTaB aTOMHBIX fAnep. XUMHUYECKHI 3nemeHT. M3otonsl. Kopnyckyasaphno- 601H060U
oyanusm, 08olicmeerHas npupooa s1ekmpora. CTpoCHHUE AIEKTPOHHBIX 000J0UEK aTOMOB, KBAHTOBBIC
yucia. DHEPreTUYeCKUe YPOBHHU M MOAYPOBHU. ATOMHBIC opOuTanu. Krnaccupukamuss XUMHUYECKUX
aneMeHToB (S-, p-, d-, f-smementsi). Pacnpenenenue 31eKTPOHOB M0 aTOMHBIM OPOUTAIAM, NPUHYUN
MuHumyma sHepeuu, npunyun Ilaynu, npasuro Xymoa. DNEKTpOHHBIE KOH(PUTYpallMK aTOMOB
AJIEMEHTOB MEPBOrO—4YETBEPTOTO MEPUOJOB B OCHOBHOM M BO30OYKIEHHOM COCTOSIHHH, DJIEKTPOHHBIC
KOHpUTYpalli HOHOB. [lonamue 06 dSHepeuu UOHU3AYUU, HEP2UU CPOOCMBA K IJIEKMPOH) .
DJIEKTPOOTPUIIATETLHOCTb.

[lepuonuueckuii 3axkoH u Ilepuwommueckas cucrema xumuueckux snaemeHToB JI.M.
MenneneeBa. CBsA3b MEpUOAMUECKOTO 3akoHa U [leprnoanyueckoil cuCTeMbl XUMHYECKUX AJIEMEHTOB C
COBPEMEHHOM TEOpHEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHMS CBOMCTB XUMHYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXHBIX BEIIECTB MO  TpylnmaM U [EpPHOJaM.
3HayeHue nepuoauyeckoro 3akona /.M. Menneneena.

Xumudeckas CBA3b. BHABI XUMHWYECKOM CBS3M: KOBAJICHTHAs, HOHHAsA, MeTaJlIMdecKas.
Mexanu3mbl  00pa3zoBaHUs KOBaJICHTHOMU CBSI3U: OOMEHHBIM U TOHOPHO-aKIEMTOPHBIH.
DOHepruss M JuiMHAa CBA3U. [lodsIpHOCTH, HANpPaBIEHHOCTh W HACHIIIAEMOCTh KOBAJEHTHOM CBSI3H.
Kpatnsbie cBs3u. Bogopoanas cBa3b. MeXMONEKyYIsIpHbIE B3aUMOIECHCTBUS.

BaneHTHOCTh U BaJleHTHBIE BO3MOKHOCTH aTOMOB. [ ubpuouzayus amomusix opoumareti. CBI3b
AIIEKTPOHHOU CTPYKTYpPBl MOJIEKYNl C UX T€OMETPUUYECKUM CTpOEHHEeM (Ha MpUMepe COeIUHEHUN
AJIEMEHTOB BTOPOTO MEPHOJIA).

[IpeacraBnenne 0  KOMIUIEKCHBIX — coeAuHEHHMsX.  CoCTaB  KOMIUIEKCHOTO — HOHa:
KOMILJIEKCOOOpazoBarenb, JHUraHabl. Koopounayuonuwoe uucno. Homenxkiamypa KOMNIEKCHbIX
coeOunenuti. 3HAYeHHE KOMIUIEKCHBIX coefauHeHuid. [loHSATHEO KOOpAMHAIIMOHHONW XUMHH.

BemiectBa MOJIEKYASIPHOTO U HEMOJEKYJISPHOTO CTPOEHUS. THUMBl KPUCTAIIMYECKUX PEIIETOK
(CTpYKTYp) U CBOMCTBA BEIIECTB.



Ilonatne o pucnepcHbIx cucremax. VICTHMHHBIE pacTBOpBL. [Ipedcmasnenue o KONIOUOHbIX
pacmeopax. CrocoObl BBIPAXKEHUSI KOHIIEHTPALMU PacTBOPOB: MaccoBasl JIOJIsl BEILIECTBA B PacTBOPE,
MOJISIpHAas ~ KOHLEHTpanus. HacbllleHHBbIE M HEHACBILIEHHBIE PAacTBOPBI,  PacCTBOPHUMOCTD.
Kpucramnoruaparsr.

Knaccupukanust u HOMEHKIIATypa HEOPTaHWYECKHUX BEHIECTB. [pUBHAIBHBIC HA3BaHUS
OT/EIIBHBIX IIPEJCTABUTEIIEH HEOPraHUYECKUX BELIECTB.

Knaccupukanmst XMMHYECKHX pEakIii B HEOPraHWYeCKON M OpraHn4ecKOd XUMHH. 3aKOH
COXpaHEHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS M IPEBPAIlCHUs DSHEPIMHM IPU XUMHYECKHUX
peaknusax. TerioBsie 3PEKThl XUMHUUECKUX peakiuid. TepMoXuMudeckne ypaBHEHUSI.

CKOpOCTh XMMHUYECKOM peakiuH, €€ 3aBUCUMOCTb OT pa3jIMyHbIX (PaKTOPOB.
I'omorenHsie u reteporeHHsle peakuuy. Karanns u karann3aTopsl.

OOpatumbie U HEOOpaTUMbIE peakluh. XMMHUYECKOe paBHOBecue. Kowcmanma Xumuyeckoz2o
pasHosecus. DaxkTOpbl, BIMAKOLNME HA IOJOKEHUE XHUMHUYECKOTO PaBHOBECHS: TEeMIIepaTypa,
JABJICHUE M KOHLEHTpPALlMU BEUIECTB, ydacTBYOIIMX B peakuuu. [Ipunimun Jle [latense.

OnekTponuTHdeckas nuccoruaius. CuiibHbIE U cla0ble dIeKTpoUThl. CTeNeHb THUCCOIUAIUN.
Honnoe npoussedenue 600vi. Cpena BOJHBIX PACTBOPOB: KHCJIOTHAs, HEHTpaibHAs, MIEIOYHAS.
Bonopoausrnii nokazarens (pH) pactBopa. ['maposms coneit. Peakiuun nonHoro oomeHa.

OKI/ICJ’II/ITGJ'IBHO-BOCCTaHOBI/ITeJ'H)HBIe peaKuI/m. CTeHeHB OKHUCJICHUS. OKI/ICHI/ITGHB 158
BOCCTaHOBHTEb. [IpoIlecChl OKHCICHHWS W BOCCTAaHOBJICHWS. BakHeHIIHEe OKUCIHTETH U
BOCCTaHOBHTEIH. METOT 2JIEKTPOHHOTO OaaHca. DJIEKTPOIN3 PACTBOPOB U PACIIIIABOB BEIIECTB.

IKCNEePUMEHTATbHbIE METOIbI H3YUEHHS BEIIeCTB M UX NMpeBpalieHn i

Pa3znoxxenne mepokcuia BOJOpOJa B NMPUCYTCTBUU KaTallM3aToOpa, MOJEIH KPUCTAITTMYECKUX
pEemETOK, MPOBEIACHHE pEaKIuii HOHHOTO OOMEHa, OIpejAeleHHe CpeAbl PAcTBOPOB C IOMOIIBIO
WHIUKATOPOB, HM3y4CHHE BIUSHUS pPa3IMYHBIX (PAKTOPOB Ha CKOPOCTb XUMHUYECKOW peakluuud Hu
MOJIOKEHUE XUMHUYECKOTO PaBHOBECHSI.

Heopranuueckasi xumust

[Tonoxenne HemeramwioB B Ilepuonnueckoid cucreme xumudeckux saemeHtoB J[.U.
MenneneeBa 1 0COOEHHOCTU CTPOCHHS UX aTOMOB. PuU3NYeCKHe CBOWCTBA HEMETAIIOB. AJUIOTPOIHS
HEMETaJUIOB (Ha MpUMepe KUCIopoa, cephl, pocdopa u yrieposaa).

Bonopon. Ilomyuenue, ¢usnueckue ¢ XUMHYECKHE CBOMCTBA: peaKIUH ¢ METalJIaMU
Y HEMeTaJlJIaMH, BOCCTaHOBUTENIbHBIE CBOMCTBA. [ uapusl. TonnusHvle s1emeHmel.

lanmorensl. Haxoxnaenue B mnpupoie, CHOcoObl MOdMydeHUs, (GU3NYECKUE U XUMHYECKHE
cBoiictBa. [amoreHoBomopoabl. BaxkHeilllime KHUCIOPOICOMAEpKAIIME COCAUHEHUS TallOT€HOB.
JlaGopaTtopHble U MPOMBINIJICHHBIE CIIOCOOBI MOJy4eHHUs TajoreHoB. IIpuMeHeHue TrajlloreHOB U UX
COEIMHEHUI.

Kucnopon, o3on. JlabopaTropHble U MPOMBINUICHHBIE CHOCOOBI TMOJIYYEHHS] KHCIOPOAA.
Ou3nyecKkue U XUMHUYECKUE CBOMCTBA U MPUMEHEHHE KUCI0poaa U 030HA. OKCHUJIBI U TEPOKCU/IBI.

Cepa. Haxoxxnenue B mpupoje, crnocoObl MomydeHus, GU3NYECKUE W XUMHYECKHUE CBOICTBA.
CepoBogopoa, cyabduasl. Okcun cepbi(IV), okcun cepoi(VI). CepHucras u cepHas KUCIOTHI U UX
cos. OcoOeHHOCTH CBOMCTB cepHOM KMCIOTHL. [IpuMeHeHue cepbin e€ coeTMHeHUH.

A3o0T1. HaxoxeHue B mpupoje, crnocoObl MojydeHus, (u3nyeckue U XMMHUYECKHe CBOMCTBA.
Ammuak, HUTpUIBL. OKCHUIBI a30Ta. A30TUCTas M a30THAs! KUCIOTHI U UX coIU. OCOOEHHOCTH CBOMCTB
a30THOM kHucHOThL. [IpuMeHeHne a30Ta 1 ero coeMHeHN. A30THbIE y10OpeHusI.

®ocdop. Haxoxnaenue B mpupoge, CcHnocoObl TMOJydeHHs, (PU3HUYECKHEH XUMUYECKUE
cBoiictBa. Dochunel u Qocoun. Oxcunsl docdopa, QocopHas kuciaora u eé COJIH.
Memacghocpopras u  nupoghocpopnas  xuciomul, gocopucmas u gocghoprosamucmas
kucnomul. Illpumenenue gocdopa u ero coenuneHnit. @ochopHsie ynoopeHus.
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VYraepon, HaXOXJIeHHE B MpUpojae. AJUIOTponHbIe MoguduKanuu. OU3NUIEeCKue U XUMHUECKUE
CBOMCTBa MPOCTHIX BEIIECTB, 00pazoBaHHbIX yriepogom. Okcun yraepoaa(ll), okcun yriaepoma(IV),
yroJIbHAsi KUCIIOTA U €€ COJM. AKTUBUPOBAHHBIN yroib, adcopoyus. Qyiniepenvl, epagen, yeiepooHsie
Harnompyoxu. IIpuMeHeHne MPOCTHIX BEUIECTB, 00Pa30BaHHBIX YIIIEPOIOM, U €r0 COSANHEHHIA.

Kpemnuuii. Haxoxnenue B IIpUpoae, Croco0bl [IOJIy4EHUS, dusnveckue u
xumudeckue cBoictBa. Oxcun kpemuusi(IV), kpeMHueBas KUCI0Ta, CUIMKATHI. [IpuMenenue kpeMHust
u ero coeauHeHni. CTeks0, ero Nojay4eHue, BUIbl CTEKIIA.

[Tonoxxenne metamoB B Ilepuogmueckoil cucTeMe XUMHYECKHX 3JeMeHTOB. OCOOEHHOCTH
CTpPOEHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB METAJUIOB. PacnpocmpaHenue XuUMU4eCKux d71eMeHmos-
Memannos 8 zemHou kope. O0mue puzndeckne cBOWCTBa MeTalioB. [IpuMeHeHne MeTauioB B OBITY U
TexHuke. CIutaBbl METAILIOB.

DNEeKTPOXUMHUYECKUN psii HanpspkeHUd meTayuioB. OOmue crnocoObl MOTYyYeHUS METaJIOB:
TUAPOMETAJUIYPIrHsl, NUPOMETAITYprus, dJeKTpoMeTauryprus. IloHsATHE 0 KOPpO3UH METAaNIOB.
CriocoOpl 3a1uThl OT KOPPO3HUH.

Obmass xapakrepuctuka MetauioB |A-rpynnel  Ilepuonnyeckoil cucTeMbl XUMUYECKHX
aneMeHTOoB. HaTpuil u kanuii: mosydeHue, (usnueckue M XUMHUYECKHE CBOMCTBA, NPHUMEHEHHE
MPOCTHIX BEMIECTB ¥ UX COCAMHEHUI.

Obmas xapakrepuctuka MertamwioB |lIA-rpynnsr  Ilepuoauueckoil cucTeMbl XUMHUYECKHX
3JIEMEHTOB. MarHuil u Kajabluil: moiydyeHue, uU3NYecKue M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX cOeAMHEHUN. JKECTKOCTh BOBI M CIOCOOBI €€ yCTpaHEHHUSI.

AntoMuHMI: ToNydyeHWe, (U3NYECKHe W XMMHUYECKHE CBOWCTBA, MPHUMEHEHHE IPOCTOro
BeIIECTBA W €ro coeauHeHud. AMQoTepHbIe CBOWCTBA OKCHAA W THUIPOKCHUAA ATIOMHHHS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUSI.

OO6mrast xapakTepucTuka MeTauioB moOo4yHbIX noArpymmn (b-rpymm) [lepuoanueckoit crucTemsl
XMUMHYECKUX 3JIEMEHTOB.

du3nyeckue M XHMHUYECKHE CBOMCTBA XpoMa W €ro coeauHeHud. OKCUAbl U THUIPOKCHIIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl ©u JUXPOMATHI, UX OKUCIUTEIHHBIC CBOMCTRA.
[Tonyuenue u npUuMeHeHUE XpoMma.

®u3nyeckue 1 XMMHUYECKHE CBOMCTBA MAapraHlia U €ro COeIuHEHUW. BakHeuine coeauHeHus
mapranna(ll), wmapranna(IV), wmapranna(VI) wu wmapranma(VII). Ilepmanranar kamus, ero
OKHUCJIUTEJIbHbIE CBOMCTRA.

Ouznyeckue U XMMUYECKHE CBOMCTBA >Kejie3a U ero coenuHeHuil. OKCUIbI, THUIPOKCUIBI U
comm sxkene3a(ll) m xenesa(Ill). IlosydeHne w TpUMEHEHHE >Kelie3a M €TO CIUIABOB.

Ousnyeckue M XUMHYECKHWE cBoiictBa Meau U e€ coenuHeHuil.  [lomyuenue u
MPUMEHEHHUE MEJIU U €€ COCTMHEHU.

Huuk: momyuyeHue, (puU3MUECKWe M XUMHUYECKHE CBOMCTBA. AM(QOTEpHbIE CBONCTBA OKCHAA H
TUAPOKCUIA IMHKA, THAPOKCOKOMIUIEKCHI ITMHKA. [I[puMeHeHe IMHKa U ero COeAMHEHUH.

JKCIepUMeHTAlbHbIE MeTO/AbI H3Y4YeHHUsI BelllecTB M UX NpeBpalleHn i

N3yuenne oOpa3lioB HEMETAJIOB, TOpeHHe cepbl, Qocdopa, xKeneza, MarHUsIB KHCIOPOAE,
U3Y4YE€HHE KOJUIEKIMM «MeTaisl U CIUIaBbl», B3aUMOJEHCTBHUE WICIIOYHBIX M IIEIIOYHO3EMEIBHBIX
METaJUIOB € BOJIOW (BO3MOXHO HCIOJIb30BaHHE BUEOMATEPHAIIOB), B3aUMOACHCTBUE IIMHKA U XKeJle3a ¢
pacTBOpaMu KHCJIOT M IIEN0YEH, KaYECTBEHHbIE pEaKUUU Ha HEOPraHMYEeCKUE aHHOHBI, KaTHOH
BOJIOpPOJIa MU KaTMOHBI METAJUIOB, B3aUMOJEHCTBUE TMIPOKCUIOB AIIOMHUHMS U IIMHKA C PacTBOpPaMU
KHCIIOT W ILEJOYEH, PEIIEHUE DKCIEPUMEHTANBHBIX 3a7ad 1o temaMm «lamorene», «Cepa u eé
COEIMHEHUs», «A30T U Qochop U uX coenuHeHUs», «MeTaibl TJIaBHBIX MOATPYII»,

«MeTanel TOOOYHBIX TIOTPYIIID».
XuMud 1 ;KU3Hb
Ponp xuMum B oOecrmeueHUM YCTOMYMBOTO pa3BUTHUS uenoBeuecTBa. [loHATHE O HAyYHBIX
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METO/Iax TO3HaHWS M METOJOJIOTMM HAy4yHOro HccienoBaHusa. HayuHble NpUHIUIBI OpraHu3aunuu
XMMUYECKOTO MPOU3BOJACTBA. lIpOMBINUIEHHBIE CHOCOOBI TMOJIyYEHHs] Ba)KHEHIIMX BeElIECTB (Ha
IpUMepe TMPOU3BOJACTBA aMMHAaKa, CEPHOW KHUCIOTBHI, MeTaHosa). [IpoMBIIUIEHHBIE CIIOCOOBI
IIOJIyYEHUSI METAJUIOB U CIIAaBOB. XMMHUYECKOE 3arpsi3HEHNE OKPY)KAIOIIEH CPebl U €ro MOCIEACTBUS.
IIpobnema nepepabomxu omxo0o8 u nob6ouHvix npodykmos. Ponp XumMuu B 00ecCleYeHUn
SHEPreTUYECKOU 0e30MacHOCTH. [IpuHyunsvl «3e1EHOU XUMULLY.

XuMus ¥ 370poBbe 4yenoBeka. JlekapctBeHHble cpencTtBa. [lpaBuna  mcnosib30BaHUs
JIEKapCTBEHHBIX ITpenapaToB. Pojab XUMUU B Pa3BUTHHM MEIULIMHBI.

XuUMHUs MWLM OCHOBHBIE  KOMIIOHEHTBI,  NHIeBble  AoOaBku. Ponp  xumuu B
o0ecrieyeHnH MUIIEBOM 0€301TacHOCTH.

Kocmernueckne wu mnapdromepusle cpenacrBa. beitoBas xumuda. IlpaBuia Ge3omacHoro
WCI0JIb30BAHUS MIPENapaToB OBITOBOM XMMHH B ITOBCEIHEBHOM JKU3HHU.

XUMHS B CTPOUTENBCTBE: BAXKHEHIIIME CTPOUTEIbHBbIE MaTepHalbl (LIEMEHT, 0eToH). XUMUsS B

CeJIbCKOM Xo3stiicTBe. OpraHnyeckue 1 MMHEpaJIbHbIE y100peHusl.

CoBpemMeHHbIE KOHCTPYKIIMOHHBIE MaTepHajbl, KpacKH, CTEKJIO, KepaMHKa.
Mamepuanwi ons anekmponuxu. Hanomexuonozuu.

Pacuérnnle 3agaun

Pacuérer: Maccel BemecTBa Wi 00b€Ma ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIIH
00BEMY OJHOrO M3 Yy4YacTBYIOIIHMX B peaKlUU BELIECTB, Macchl (00bEMa, KOJIMUYECTBA BELIECTBA)
MPOJIYKTOB PEAKIIMH, €CIM OJTHO W3 BEIECTB UMEET MPUMECH, Macchl  (00b€mMa,  KOJIMYEeCTBa
BEIIECTBA)  MPOAYKTa  PEaKIUd, €CIU OJIHO M3 BEIIECTB JAHO B BHJIE PACTBOPA C OMPEAeIEHHOM
MAacCOBOM JI0JIE PacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM M MOJSPHOM  KOHIIEHTpaluu
BEIIIECTBAB PacTBOPE, J0JHU BbIX0/a MPOIYKTA PEAKIIMU OT TEOPETHUYECKH BO3ZMOYKHOTO.

MesknpeaMeTHbIe CBS3U

Peanuzarust MexXnpeaMETHBIX CBSI3€H NpU M3yYeHUU OOIIeH M HeopraHudecko xummm B 11
KJIacCe OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO- HAYYHBIX MOHATHH, TaK U
MOHATHH, IPUHSTHIX B OT/AEIBHBIX MPEAMETAaX €CTECTBEHHO- HAYUHOTO ITHKIIA.

OO0mue ecTecCTBEHHO-HAay4yHbIe MOHSATHS: SBJICHHE, HAYYHBIN (paKkT, TUIOTEe3a, TEOPHUS, 3aKOH,
aHaJlu3, CUHTE3, KiIaccu(UKalus, MepHUOJUYHOCTb, HAOIIOCHHIE, U3MEPEHUE, SKCIIEPUMEHT, MOJIEINb,
MOJETUPOBaHUE.

Ouznka: Matepusi, MUKpOMUDP, MAaKpOMHpP, aTOM, JIEKTPOH, MPOTOH, HEHTPOH, MOH, U30TOIbI,
PaMoOaKTUBHOCTh, MOJIEKYJa, JHEPreTUYECKUN YpOBEHb, BEILIECTBO, TeJ0, 00BEM, arperatHoe
COCTOSTHUE BEILeCTBA, HACalbHBIA Ta3, (hU3MUECKUEe BEIMYMHBI, €IUHHIIBI U3MEPEHHUS, CKOPOCTb,
SHEprusi, Macca.

buonorus: kierka, opraHu3M, 9Kocuctema, Ouocdepa, MeraboIU3M,  MaKpo- U
MUKpPODJIEMEHTBI, O€NKH, JKHUPBI, YIIIEBOJbI, HYKIECHHOBBIE KHCIOTHI, (EpMEHTBI, TOPMOHBI,
KPYrOBOPOT BEIIECTB U MOTOK YHEPTHH B IKOCUCTEMAX.

I'eorpadusi: MuHepabl, rOpHbIE TOPOIbI, MOJIE3HbIE UCKOTIAEMbIE, TOTLIIMBO, PECYPCHI.

Texnomorus: XUMHYECKass MPOMBIIUIEHHOCTh, METAJUTYprusi, CTPOUTENbHBIE MaTEPHAIIbI,
CENIbCKOXO3SUCTBEHHOE  TMPOWM3BOJACTBO,  MUIIEBas  MPOMBIIIJIEHHOCTh,  (hapmarieBTHUeCcKas
MIPOMBIIIJIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKHX IpEnaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHaoB, dJEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHNHA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMSA

JIMYHOCTHBIE PE3YJIbTATBI

B cootBeTcTBHHM C CUCTCMHO-ACATCIIbBHOCTHBIM IMMOAXOJAOM B CTPYKTYPC JIMYHOCTHBIX
pe3ylnbTaTOB OCBOEHHUS MpeaMeTa «XUMHUsD» Ha YPOBHE CpPEIHEro o0Imero oO0pa3oBaHUs BBIICICHBI
CJIIYIOIIME COCTABJISIONIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUNUCKON TPaKTaHCKOW HIACHTHUYHOCTH;
FOTOBHOCTh K CAMOPA3BHUTHIO, CAMOCTOATEIBHOCTH M CAMOONPEACICHHUIO; HAIW4YM€ MOTHUBALUH K
00y4YEHUI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIHUXCSI PYKOBOJICTBOBATHCS MPUHSATHIMEH B OOIIECTBE
npaBujiaMid MW HOpMaMH TIIOBCACHHA, HAJIWYUC IIPABOCO3HAHUA, DKOJIOTHYECKOH KYJIBTYPBbI;
CIIOCOOHOCTH CTaBUTH ECJIM U CTPOUTD )KU3HCHHBIC ITJIaHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUSI MPEAMETa «XUMUA» OTPakaroT COPMUPOBAHHOCTH OTIBITA
MO3HABAaTEIbHOW M MPAKTUYECKOM JIeATENBHOCTH OO0ydYaroIluXcsi B TIpollecce peaau3anuu
00pa3zoBaTeNbHOMN JESTEIHHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMSI MPEAMETa «XUMUA» OTPaXkaroT COPMUPOBAHHOCTH OTIBITA
MO3HABATEIbHOW M MPAKTUYECKOM JIeATENBHOCTH OO0ydaroIlMXcsi B MpOIECCe peau3aluu
00pa3zoBaTeIbHON JAEATEIHPHOCTH, B TOM YHCIIC BUACTHU:

1) rpasxaaHcKoro BOCIMTAHUS:

0CO3HAHUS OOYYAIOIIMMHCS CBOMX KOHCTHTYIMOHHBIX TIPaB M OOS3aHHOCTEH, yBaXKEHHS K
3aKOHY M TIPaBOMOPSIKY;

NpeJCTABIEHUs] O COLMANBbHBEIX HOPMAaX WM TpPAaBUIAaX MEXKINYHOCTHBIX OTHOIIEHHI B
KOJUICKTHBE;

FOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATENLHOCTH MPH CO3JAHMH Y4eOHBIX MPOEKTOB,
pellIeHNH y4eOHBIX U TO3HABATENbHAIX 3371a4, BHITOTHEHHH XUMHUECKHX SKCIIEPHMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY ¥ apryMEHTHI JPYTHX MpH
aHaNM3e Pa3IMYHbIX BUJIOB yUeOHOH JeATeNbHOCTH;

2) MNATPUOTHIECCKOI0 BOCIIUTAHUSA:

HEHHOCTHOI'O OTHOIICHHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICANIO OTEUYCCTBEHHON XUMUU,

YBAXXCHUA K INPOLECCY TBOPUECTBA B oOnactu TEOPHUU W MPAKTHYCCKOI'O IPHUIIOKCHHA XUMUU,
OCO3HaHusg TOI'0, 4YTO JAaHHBIC HAYKHM €CTb PpE3yJbTaT IJIHUTCIbHBIX Ha6J'II-0I[CHHI>i, KPOIIOTIIUBBIX
OKCIICPUMCHTAJIBHBIX ITOUCKOB, IIOCTOSHHOT'O TPpYyJda y‘léHBIX H IIPaKTUKOB,

HUHTEpPCCa U NO3HABATCIIBHBIX MOTHUBOB B ITOJIYUYCHUH U MOCJICAYIOMIEM AHAIN3C I/IH(i)OpMaHI/II/I (6]
NEPCAOBLIX JOCTHIKCHUAX COBpeMeHHOﬁ OTCUECTBEHHOM XHUMMHU,

3) AYXOBHO-HPABCTBEHHOI'O BOCIIMTAHUSA:
HpPaBCTBCHHOI'O CO3HAHUA, 9TUYCCKOI'O IIOBCACHH,
CIIOCOOHOCTH OCHHBATL CUTyalluU, CBs3daHHBIC C XHMHWYCCKHMHU ABJICHUAMU, U IPUHHUMATb
OCO3HAHHBIC PCIICHUA, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbBIU LICHHOCTH,
TOTOBHOCTH OILICHMBAaTh CBOE IIOBEIEHHUE U MOCTYIIKH CBOUX TOBapI/IH_[eﬁ C IIO3UIUH
HPaBCTBCHHLIX U ITPABOBLIX HOPM U C y‘léTOM O0CO3HaAHMS MOCIEICTBUN MOCTYIIKOB;,

4) popmMupoBaHus KyJILTYPhbI 310POBbS:

MOHMMAaHMUs LEHHOCTeH 370poBoro M Oe3omacHOro obOpa3a JKM3HH, HEOoOXOAMMOCTHU
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U ICUXHUUYECKOMY 3710POBbIO;

coOuIr0/IeHNs TIpaBUil OE30MIaCHOTO 0OpalleHHsl ¢ BEIIECTBAMU B OBITY, TOBCEJHEBHON XKHU3HH, B
TPYAOBOW JEATEIBHOCTH;

MOHMMAHUS LIEHHOCTH MPaBHJI UHAWBUAYAJIBHOTO U KOJUIEKTUBHOTO 0€30MacHOTO TMOBEICHHUS B
CUTYalUsX, YITPOXKAIOIIKX 30POBbIO U KU3HHU JIIOEH;

OCO3HAHMS TIOCIEACTBUN W HENPHUATHS BpEAHBIX NPUBbIUEK (YHOTpeOIeHus ajKoroJs,

13



HapKOTHUKOB, KypeHHUs]);

5) TpynoBoro BocnuTanus:

KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B y4€OHO-HCCIIEI0BATENBCKON I TETbHOCTH,0011eCTBEHHO
II0JIE3HOM, TBOPUYECKON U APYruX BUJAX JAESTEIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE y4acTHE B PELICHUH NPAKTUYECKUX 3ajad COLUaIbHON
HaIPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbl);

MHTEpeca K MPaKTHUECKOMY U3YUEHHIO TPOPEeCcCHil pa3InIHOTO POJa, B TOM YHCIICHAa OCHOBE
MIPUMEHEHUSI IPEAMETHBIX 3HaHUMN 110 XUMMUH;

YB)XEHUSI K TPy, JIOASIM TPYyla U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH; TOTOBHOCTH K

OCO3HAHHOMY BBIOOPY MHAMBUAYAJIHON TPAaeKTOpUU 0Opa30BaHMs,
Oyaymeil mpodeccun W peanus3ali COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIOCOOHOCTEN K XUMHUHU, HHTEPECOB U NOTpeOHOCTEN 00I11eCcTBa;

6) 3K0/I0rHYECcKOro BOCIIUTAHUS:

9KOJIOTMYECKHU 11€JIECO00Pa3HOT0 OTHOLIEHHS K MPUPOJE KaK MCTOUHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMIIe;

MOHUMAaHMs TJI00AJBLHOTO XapakTepa HKOJIOTMYECKUX MpoOsaeM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB HAa COCTOSIHUE TPUPOJTHOM U COLIMATIBHOM CPEIbL;

OCO3HAHHS HEOOXOJMMOCTH HCIIOJIb30BAHUS JOCTHKEHUN XUMHUU Uil pEIIeHUs BOIPOCOB
PalMOHAIBHOTO MPUPOIONIOJIB30BAHNS;

AKTUBHOTO HENPUATHUSA NEHCTBHM, MPUHOCAIIMX BPEI OKPYKAIOLIEH MPUPOIHON Cpene, yMEHUS
MIPOrHO3UPOBATh HEOJArOMpPHUATHBIE AKOJOTHYECKUE MOCIEACTBUS NPEINIPUHUMAEMbIX IEHCTBUI U
MPEAOTBPALLATh UX;

HaJu4usl Pa3BUTOTO HKOJIOTMYECKOTO  MBINUICHMS, 3KOJOTWYECKOW KYJIbTYPbl, OIBITA
NESATENBHOCTH YKOJOTMYECKON HANPABIEHHOCTH, YMEHUS PYKOBOJACTBOBATHCS UMH B IT03HABATEIBHOM,
KOMMYHHMKAaTUBHOM M COLIMAIbHOM NPAKTHKE, CIOCOOHOCTH U YMEHMsSI aKTUBHO IPOTUBOCTOSTH
HJIC0JIOTHUH XeMo(oOouu;

7) HeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U OOIIECTBEHHOU
MIPAKTUKU;

MOHUMaHMS crenuuKd XUMUUM Kak HayKd, OCO3HaHusi e€ poiau B  (QOPMHUPOBAHUU
palMOHaJILHOTO ~ HAYYHOTO  MBILUICHHUS, CO3aHUU L[EJIOCTHOTO npejacTaBieHust o0
OKPY’KaIOIlleM MUpPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKa, B IO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEH
U peleHu’ mpobIeM COXpaHeHUs! TPUPOTHOTO PAaBHOBECHS;

yOeXXIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHM Ui COBPEMEHHOW NMBWIM3AaLMU: B €€
F'YMaHUCTHYECKOW HAIMpPaBICHHOCTH M BAaXKHOM pOJM B CO3JaHUM HOBOW 0a3bl MaTepHabHOM
KYJIBTYpPbI, B PELICHUU TI00aIbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, MHUIIEBOM U 3KOJOTHYECKOW 0e30MacHOCTH, B Pa3BUTUU METUIIMHBI, 00ECIIeYeHUH
YCIOBUHM YCHEIIHOTO TPYAA U SKOJIOTHUECKUKOM(POPTHON KHU3HU KaXIO0TO YeHa 00IIecTBa;

€CTECTBEHHO-HAyYHON IPAMOTHOCTH: MOHUMAHHUS CYIIIHOCTH METOJIOB TO3HAHMUS, UCIIOJIb3yEMbIX
B ©CTECTBEHHBIX HayKax, CIIOCOOHOCTM WCIIONIb30BaTh TMOJydaeMble 3HAHUS s aHaiu3a W
OOBSICHEHUS SBIIEHUN OKPYKAIOIIET0 MHUpPAa U TMPOUCXOIANINX B HEM U3MEHEHUH, YMEHUsS IenaTh
000CHOBaHHBIE 3aKIIFOUYEHHUSI Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIINXCS TAHHBIX C IENbI0 MOIydeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIBHO HCIOJb30BaTh XUMHUUYECKUE 3HAHUS JUIsl pelieHust mpobieM B
pEaNbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUI0, UCCIIEI0BATENBCKON A TENbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO U caMOOOPa30BaHUIO, K AKTHBHOMY
MOJTy4YEHHUIO HOBBIX 3HAHUU TI0 XHMHH B COOTBETCTBUU C )KU3HEHHBIMHU TIOTPEOHOCTIIMU;

MHTEpeca K 0COOEHHOCTSM TPYAa B pa3NUYHbBIX chepax mpodecCuoHanbHOM e TEeNbHOCTH.
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METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpeaqMeTHbIe pe3yabTaThl OCBOCHHS IPOTpaMMBbl 10 XMMHK Ha YPOBHE CpEeIHEro oOIero
00pa3oBaHUs BKIIOYAIOT:

3HaYMMble I (OPMHPOBAHUS  MHUPOBO33PEHUS  OOYJAIONIUXCS MEXAUCIUILIMHAPHBIC
(MexTpeaMeTHbIE) OOIIEHAayYHbIE MOHATHS, OTPaXKarollMe IEJIOCTHOCTh HAYYHOM KapTHUHBI MUpa U
CHeIII/I(i)I/IKy METOJOB IIO3HaHUA, I/ICHOJILBYGMI)IX B CECTCCTBCHHBIX HaYKaX (MaTepI/Iﬂ, BCUICCTBO,
9HEprus, sSBJICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, IPHUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOPHsI, UCCIICIOBAHNE, HAOIIOICHUE, H3MEPECHHE, IKCTICPUMEHT U JIPYTHUE);

YHUBEpCaJbHble YueOHbIE AEUCTBUS (IIO3HABATEIbHbIE, KOMMYHUKATUBHbIE, PETrYISITUBHbBIE),
obecnieunBaronue ¢GopMupoBaHrue (GYHKIIMOHATHHOM TPAMOTHOCTH M COLMAIBLHON KOMIETEHIIMH
00yJaroImXcs;

CIIOCOOHOCTE 00yJaronuxcs HCI0JIb30BaTh OCBOCHHEIE MEXTUCITUTIITMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHMSI U YHUBEpCAJIbHbIE yueOHbIE JEWCTBUS B MO3HABATEIBHONHN COIMAIBLHOM
IIPaKTUKE.

MeramnpeaMeTHbie  pe3yiabTaThl  OTPAKAIOT  OBIAJCHHUE  YHUBEPCAIBHBIMH  yYCOHBIMHU
MO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMHU U PETYISTUBHBIMH JIEUCTBUSIMU.

Ilo3HaBaTebHBIE YHUBEpPCAJIbHbIE Y4eOHBIE NelicTBUS
ba3zoBble JJornueckne aelcTBUA:

CaMOCTOSITCNIBHO  (DOPMYJUPOBATh ¥ aKTyalHM3WpOBaTh TMpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIETIATh 1EU NCATeIbHOCTH, 3a/1aBasi MapaMeTPhl U KPUTEPUU WX JOCTHXKCHHS, COOTHOCUTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJICHHBIMU HIEIISIMU,

WCIIOJIb30BaTh NIPU OCBOCHHUH 3HAHUM MPHUEMBI JIOTUYECKOTO MBIIIJICHHUS: BBIICTSATh XapaKTEPHbBIC
MIPU3HAKW TIOHITHH W yCTaHABIMBATh X B3aMMOCBS3b, UCIIOJIb30BATHCOOTBETCTBYIONINE TTOHATHUS IS
0OBSICHEHUS OTNICTBHBIX (DAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHMS M KPUTEPUH TSI KJIaCCU(UKAIIMU BEIIECTB U XUMHUYECKUX PEAKITU;

YCTaHABJIWBATh MPUYMHHO-CIEJACTBEHHBIE CBSI3U MEXAYy H3y4aeMbIMU SIBJICHUSMH, CTPOHTH

JIOTHYECKHE PACCYKACHUS (MHIYKTUBHBIC, IEyKTUBHBIC, 10 aHAJIOTHUH),

BBISBJSITH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PAacCMATPUBACMBIX SIBICHUAX, (OpMyIupoBaTh
BBIBOJIBI U 3aK/IIOUEHUS,;

MIPUMEHSATH B MPOIIECCE TTO3HAHUS UCIOJIb3yeMble B XMMUU CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH,
peoOpa3oBbIBaTh MOJICIIBHBIC MPEICTABICHNS — XUMUYECKUNA 3HAK(CHMBOJI) AJIEMEHTA, XUMHUYECKas
dbopmMyna, ypaBHEHHE XUMHUYECKOW peakiuu — MpU pELIeHUH Y4eOHBIX MO3HABATEIbHBIX H
MPaKTUYECKUX 3a/1a4, TPUMEHATh HA3BaHHBIEMO/IEIbHBIC MPEICTABICHUS JIJIS BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB N3y4aeMbIX BEIIECTB U XUMHUYECKHUX PEAKIIUM.

Ba3zoBble ucciienoBaTe IbCKHe IeHCTBUS:

BJIQJIETh OCHOBAMHM METOJIOB HAy4YHOTO T[IO3HAHUS BEHIECTB W XUMHUYECKUX PEAKIIUN;

(dbopMynHpOBaTh LENH U 3a7a4ll MCCIICOBAHUS, HCIOJb30BaTh MMOCTABICHHBIC
U CaMOCTOSTENIBHO C(hOpMYIHMpPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA TMO3HAHUS M OCHOBBI IS
(OopMUPOBAHHS THIIOTE3bI 110 MPOBEPKE MPABHUIILHOCTH BBICKA3bIBACMBIX CYXKICHUH;

BJIQJICTh HaBBIKAMH CAaMOCTOSITEIIBHOTO  IUIAHUPOBAHHWSI W TPOBEICHHS  YYCHHYCCKHX
AKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOJIOAATh 3a XOJOM IPOIECcca, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €ro  Pe3yiabTar, (OPMYIUPOBaTh OOOOIICHHS W  BBIBOJBI  OTHOCHUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCICIOBAHUS, COCTABIATH OOOCHOBAaHHBIH OTUET O TPOJEITAHHOU
paborte;

MpUOOPETaTh OMBIT YYCHUYECKON MCCIIE0BATENIBCKON U MPOCKTHON JIESTEIbHOCTH, IPOSIBISATh
CMOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIIBHOMY TOMCKY METOJIOB PEUICHHS MPAKTUYCCKUX 3a/1ad,
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MPUMCHCHUIO PA3JIMYHBIX METOJOB IMO3HAHUA.

Pabora ¢ nndpopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX MHPOpPMALUU (HAYyYHO-TIOMYJSIpHAs JTUTEeparypa
XMUMUYECKOTO  COJIEpXKaHUs, CIOpaBOYHbIE TMocoOus, pecypcsl MVHTepHeTa), aHAIU3UPOBATH
MHGOPMAIIHIO PA3IUYHBIX BHIOB U ()OPM MPEICTABICHHS, KPUTUIECKH OLEHUBATH €€ JOCTOBEPHOCTH
1 HEIPOTUBOPEUNBOCTD;

dbopMynHpoBaTh 3ampockl W TPUMEHATH pa3MYHble METOJIBl MHpPHU TIOHCKE U 0TOOpe
nHpopManuy, HeoOXOAUMOM IS BHITOJIHEHHS YIeOHBIX 33a1a4 ONPEIeIEHHOTO THIIA;

npuoOpeTaTh OMBIT HCIOJB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH |
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY TMpeAcTaBieHUus UHGOpPMalUU (CXEMB,
rpaduku, TuarpaMMsl, TaOIUIbI, PUCYHKU U JPYyTUe);

HCII0JIb30BAaTh HAy4YHBIN SI3bIK B Kau€CTBE CPEJCTBA MpHU paboTe ¢ XUMHUYECKOW HMH(pOpMaLue:
MPUMEHATh MEXKIpeAMETHbIE ((pU3MYecKrue U MaTeMaTHYecKHWe) 3HAKM W CHUMBOJIBI, (OPMYIIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIOJIb30BATh 3HAKOBO-CUMBOJINYECKHE CPEJICTBA HATJISITHOCTH.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIC y4eOHbIE ACHCTBHSA:

3aJaBaTh BOIIPOCHl IO CYHIECTBY OOCYXJaeMOl TeMbl B XOJ€ JAMANOra W/WIM JUCKYCCHH,
BBICKa3bIBaTh UJIeU, GOPMYIHPOBATH CBOU IPEIOKEHNUSI OTHOCUTENILHO BBITIOJHEHMSI MPEAI0KEHHOM
3a/1a4H;

BBICTYNIaThb C TIPE3CHTAlMEH pPE3ylIbTATOB IIO3HABATEIBHON JEATEIBHOCTH, MOJyYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHMKAMH IIPU BBINOJHEHHH XHMHYECKOTO SKCIIEPUMEHTA,
IIPAKTUYECKONH PAa0OTHI MO HCCIICAOBAHUIO CBOWCTB M3Y4aeMbIX BEILECTB, peIM3alUU Y4eOHOIO
npoekra, U (OopMyaMpoBaTb BBIBOJBI 10 PE3yJIbTaTaM IMPOBEAEHHBIX MCCIEIOBAHUN IyTEM
COIJIaCOBAHUS MO3ULMI B X0l 00CYKAEHUS U OOMEHA MHEHUSIMHU.

PeryasiTuBHble YHUBepcaJbHbIE y4eOHbIe JeilcTBUS

CaMOCTOSITEJIbHO IUIAHUPOBaTh W OCYIIECTBISATH CBOIO IIO3HABATENBHYIO JESTEIbHOCTD,
ompenenss €€ Ield M 3aJadyd, KOHTPOJMPOBaTb M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npeaiaraeMblii anropuTM JEMCTBUI MPH BHINOJHEHUH YU4EOHBIX W HCCIEAO0BATEIbCKUX — 3ajad,
BbIOMpaTh Hambosiee APGPEKTUBHBIN CIIOCOO MX pEeHIeHUs ¢ Y4ETOM TMOJYyYeHHsS HOBBIX 3HAHUH O
BEIECTBAX U XUMHUUYECKUX PEAKIIUAX;

OCYIICCTBJIATD CaAMOKOHTPOJIb ACATCIBbHOCTH Ha OCHOBC caMOaHaJIu3a "
CaMOOLICHKH.
Hpe,[[MeTHLIC PE3YJIbTAThI OCBOCHHA IIporpaMmbl 10 XMMHH Ha

er'Iy6J'IéHHOM YPOBHEC Ha YPOBHEC CPCAHCTO 0611_[61"0 06p330BaHI/IH BKIIFOYAKOT CHCHHq)quCKHe JJIA
yqe6Horo npeamMceTa «XUMUS» HAayY4YHBIC 3HAaHHWs, YMCHHA U CIIOCOOBI ,Z[eﬁCTBHﬁ 110 OCBOCHHIO,
HUHTCpHIpCTAllU U npeo6pa30BaHI/1}o 3H8.HPII>'I, BUJBI ACATCIBHOCTH IO IOJIYYCHUIO HOBOI'O 3HAHUA U
IMIPUMCECHCHUTO 3HAaHUM B Pa3INYHBIX y‘le6HLIX CUTyalluAaX, a TaKKC B PCAJIBHBIX JKU3HCHHBIX
CUTyalludX, CBS3aHHBIXC xumuen. B nporpamMme 1o XuMnum npeaAMETHLBIC PE3YIIbTAaThl ITPEACTABIICHLL
110 roJaM U3y4CHU:.
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HNPEAMETHBIE PE3YJIbTATBI

10 KJIACC

[IpenmeTHple  pe3ynapTaThl  OCBOEHMS  Kypca  «OpraHudeckass XuUMHUS» — OTPaKarorT:

c(OPMHUPOBAHHOCTH NPEACTABICHUN: O MECT€ M 3HAUCHUHM OPraHUYeCKOW XUMUU
B CHUCTEME E€CTECTBEHHBIX HayK M €€ pOoJu B 00ECleYeHUH YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA B
pelIeHHH TPOOJIEM 3KOJIOTHYECKOM, JHEPreTHYSCKOW W TIHIIEBON O€30MacHOCTH, B pa3BUTUHU
MEJMINHBI, CO3JAHUHM HOBBIX MaTepHaloB, HOBBIX MCTOYHHMKOB SHEpruu, B obecreueHun
paloHaIbHOTO IIPUPOJIOTIOIB30BaHMs], B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYyIbTYpHI
YeJI0OBEKa, a TaKKe IKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPHPOJIHOU
cpene;

BJIQJICHUE CUCTEMOW XMMHUYECKHX 3HaHHWM, KOTOpasl BKJIIOYAET: OCHOBOIIOJIATAIONINE TOHATUS —
XAMHUYECKHI DJIEMEHT, aToM, sSJpO M JJIEKTPOHHAs 000Jiouka aroma, S-, P-, O- aTOMHBIC OpOHTaIH,
OCHOBHO€ U BO30YKIEHHOE COCTOSIHMSI aTOMa, TMOpUAM3AIMs aTOMHBIX OpOHMTasel, HOH, MOJIEKYyIa,
BAJICHTHOCTh, 3JIEKTPOOTPULIATEIIBHOCT, CTENEHb OKUCICHHS, XUMHYECKas CBS3b, MOJb, MOJIIpHAas
Macca, MOJISIPHBIA OO0BEM, YIIIEpOJHBIN cKeneT, (QyHKIMOHalbHAs TIpyMNa, pajukall, CTPYKTYpHbIE
bopmynbl (pa3BEPHYTHIE, COKpAILIEHHBIE, CKEJIETHBIE), U30MEpHsl CTPYKTYpHasi U MPOCTPAHCTBEHHAs
(reomeTpuuecKas, oOnmuueckdas), W30MEpbl, TOMOJIOTHYECKHA Ps, TOMOJIOTH, YIJIEBOJIOPOJIbI,
KHCIIOPOJI- ¥ a30TCO/EepKalllie OPraHnYeCKUe COEAUHEHUs, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS; TEOopuH, 3aKoHbl (mepuonudeckuii 3axkoH [I.J1. Menneneesa,
TEOpUs CTPOCHHUS OPraHNYeCKHX BemecTs A.M. ByTiepoBa, 3aK0OH COXpaHEHHUsI MacChl BEIECTB, 3AKOH
COXPAaHEHUS U MPEBPALICHUS SHEPTUU ITPU XUMHUECKUX PEAKIIUX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
S3bIK XMMHH, MHPOBO33PEHUYECKHE 3HAHUS, JIeXKallueé B OCHOBE IMOHMMAHUS MPUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKHX SBJICHHH; TMpEACTaBICHUS O MeEXaHW3MaX XUMHUYECKHX peaKIui,
TEPMOJIMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTAX HUX TMPOTEKaHMs, 0 B3aUMHOM BIMSHUU
aTOMOB U TPYII aTOMOB B MOJIeKyJaX (MHIYKTUBHBIM U Me30MepHbIN 3(dexTsl, opueHTaHThl [ u
Il pona); (hakToJIOTHYECKHE CBEJICHUSI O CBOMCTBAaX, COCTaBe, TMOJYyYECHUH H OE30MaCHOM
UCIOJIb30BAHMN BAXKHEWIIMX OPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOW MEATEIbHOCTH
4esloBeKa, OOIIMX HayyHBIX MPHUHIMIIAX XMMHUYECKOTO MPOU3BOJCTBA (Ha IMpUMeEpe MPOU3BOJCTBA
METaHoJIa, IepepadoTKu HeDTH);

cOpMUPOBAHHOCTh YMEHUI: BBISIBIISITh XapaKTepHbIE NMPU3HAKH MOHSATUH, YCTAHABIMBATh UX
B3aUMOCBS3b,  HCIOJb30BaTh  COOTBETCTBYIOUIME  TIOHATHUS MPU OMMCAHUHU COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COECTUHEHUII;

c(hOpMUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BATh  XMMHUYECKYIO CUMBOJIUKY  JJIs COCTaBJICHUS MOJIEKYIIIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKENETHBIX) (POPMYII OPraHUYEeCKHX BEIECTB;

COCTaBIISATh ypaBHEHUS XMMHUYECKUX pEaKIMi M pPacKphIBaTh MX CYIIHOCTh: OKHCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIM MOCPEICTBOM COCTaBICHHS SJIEKTPOHHOrO OanaHca ATHX PpeaKIHid,
peaxiuiit H'OHHOTO OOMEeHa IMyTEM COCTABJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUN;

U3rOTaBJINBATH MOJIEIM MOJIEKYJl OPraHM4YeCKMX BEIIECTB Ui WUIIOCTpAlMM  HX
XMUMHMYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

C(OPMHUPOBAHHOCTh YMEHUI: YCTaHABIUBATh MPUHAIIECKHOCTh H3YYCHHBIX OPraHUYECKUX
BEIIECTB M0 MX COCTaBy M CTPOEHUIO K OINpENeNEHHOMY KIAacCy/TpyIie COeAWHEHHH, dasamb UM
Ha3BaHus mo cucrematnueckoi HomeHkinatype (IUPAC) u npusooums TpuBHaigbHbIE Ha3BaHUS IS
OTIENBHBIX TPEACTaBUTENCH OpraHMYecKHX BEHIECTB (3TWUJIEH, AaleTUJIeH, TOJYOJ, TJIHMIEPHH,
STUJICHIJIMKOJb, (EeHOd, (opMalbAeru, aueTaabAeru, aleToH, MypaBbUHas KHCIOTAa, YKCYCHas
KHCJIOTa, CTEAPUHOBAs], OJIEMHOBAS, NMAJTbBMUTHHOBAST KUCIIOTHI, TJIMILIMH, alaHuH, MaJIbTO3a, PPYKTO3a,
aHWINH, AUBUHWI, U30TIPEH, XJIOPOIIPEH, CTUPOJ U APYTHUE);

Cc(OPMHUPOBAHHOCTh YMEHUS ONPEICTATh BUI XUMHUYECKON CBSI3M B OPTraHUYECKUX COCIMHEHHSIX
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(KOoBaJIeHTHAsl U MOHHAs CBS3b, G- U T-CBS3b, BOJOPOJAHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHSI PUMEHSATDH MOJOKEHUSI TEOPUH CTPOCHHUSI OPraHMYECKUX BEIIECTB
A.M. Byrneposa aiisi 00bsICHEHUS 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX COCTAaBa U CTPOCHHSI,;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3UUYECKUE M XUMHUECKHUE
CBOMCTBA TUIMYHBIX MPEACTABUTEIEH paA3IUYHBIX KJIACCOB OPraHMYECKUX BEILECTB: aJIKaHOB,
LUKIOAJIKAHOB, aJIKEHOB, QJIKaJIM€HOB, QJKWHOB, apOMaTUYECKUX YIJIEBOJOPOJIOB, CIHPTOB,
aJIbJIErUJI0B, KETOHOB, KAPOOHOBBIX KUCJIOT, MIPOCTBIX U CI0KHBIX 3(PUPOB, KUPOB, HUTPOCOECTUHEHUM
U aMHMHOB, aMHHOKHUCJIOT, OEJIKOB, YyIJIEBOJOB (MOHO-, AM- WM IOJIMCAaXapHuJOB), WIUIIOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEXKIY HUMU YpaBHEHUSAMHU COOTBETCTBYIOLIUX XUMHUYECKUX
PEaKIMiic UCTIONB30BaHUEM CTPYKTYPHBIX (OPMYIT,;

c(OpPMHUPOBAHHOCTh YMEHUS MOATBEPXKAAaTh Ha KOHKPETHBIX MpPHUMEpax XapakTep 3aBUCUMOCTHU
pEeaKMOHHON CIIOCOOHOCTH OPraHMYECKUX COEIMHEHUI OT KPaTHOCTH M THUIIA KOBAJIEHTHOM CBsI3M (O-
U T-CBSI3M), B3aMHOT'O BIMSHUSI aTOMOB U IPYIII aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepuU30BaThb HCTOYHUKHU YIJIEBOJOPOJHOIO ChIpbs (HEPTBH,
MPUPOJIHBIN Ta3, yroijib), CHOCOOBI €ro mnepepabOoTKH W MPaKTUYECKOE MPUMEHEHHE IPOIYKTOB
nepepaboTKH;

c(OpMUPOBAHHOCTh BJIAJIEHUSI CUCTEMOM 3HAHUI O €CTECTBEHHO-HAYYHBIX METOaX MO3HAHUS —
HaOIOICHUH, W3MEPEHUH, MOJECIUPOBAHUU, SKCIIEPUMEHTE (pEaJIbHOM U MBICICHHOM) U YMEHHS
MIPUMEHSTH 3TU 3HAHMUS;

c(OpMHUPOBAHHOCTh YMEHHUS NPUMEHSTH OCHOBHBIE OINEpaIli MBICIUTEIBHON AESITENTbHOCTH —
aHaJIU3 M CHUHTE3, CpaBHEHHE, 0000IIEeHNe, CHCTEMaTH3alllI0, BBISIBJICHHE NMPUYMHHO-CIIEACTBEHHBIX
CBSI3€M — 111 U3yYEHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIN;

C(OPMHPOBAHHOCTb YMEHUI: BBIABIATH B3aUMOCBA3b XUMHUYECKUX 3HAHUIIC NOHATHIMHU
U IPEACTaBICHUAMH JPYrMX €CTECTBEHHO-HAYYHBIX MPEIMETOB A 00Jiee OCO3HAHHOTO MOHUMAaHMS
CYIIHOCTH MAaTe€pHaJbHOIO €JUHCTBA MHUpA, MCIOJIb30BaTh CHCTEMHBIE 3HAHUS IO OPraHUYECKOU
XUMUU 17151 OOBSCHEHUS U IPOTHO3MPOBAHUS SIBJICHNH, UMEIOLINX €CTECTBEHHO-HAYYHYIO IPUPOAY;

Cc(OPMHUPOBAHHOCTb YMEHUM: NMPOBOAUTH PACUETHI MO XMMUYECKUM (OpMyJiaM M ypaBHEHUSAM
XUMUYECKUX pEeaKIUil ¢ MCIOIb30BaHUEM (PU3MUECKMX BEIUYMH (Macca, 00bEM ra3oB, KOJIMYECTBO
BEIIECTBA), XapaKTEPU3YIOUIMX BEIIECTBA C KOJMUYECTBEHHOM CTOPOHBI: Pacy€Thl MO HAXOKIECHUIO
XUMUYECKOM (OopMysbl BelleCTBA IO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKUX 3JIEMEHTOB,
IPOJYKTaM CrOpaHMs, INIOTHOCTH Ia3000pa3HbIX BEILECTB;

Cc(OPMHPOBAHHOCTh YMEHHUH: MPOTHO3MPOBATh, AHAIM3UPOBATH M  OLIEHUBATH C MO3MLIUI
9KOJIOTUYECKOI 0€30MMacHOCTH MOCIEACTBUS ObITOBOM M MPOU3BOICTBEHHOMN AEATEIBHOCTH YEI0BEKa,
CBSI3aHHOU € IepepabOTKOM BELECTB, UCHOIb30BaTh MOTYUYEHHbIE 3HAHUS JJIS IPUHATUS FPAMOTHBIX
peleHui mpodsieM B CUTYyaIUsIX, CBSI3aHHBIX C XUMHEH;

C(OPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IUIAHUPOBATh M IMPOBOAUTH XUMHUYECKHI
SKCIEPUMEHT (IOJy4YE€HHE U U3y4eHHME CBOMCTB OPraHMYECKHX BEIIECTB, KaueCTBEHHbIE pPeaKIUH
YIJIEBOJOPOJOB PAa3IUYHBIX KJIACCOB M KHUCIOPOACOAEPKAIIUX OPraHMYECKHX BEILIECTB, pEIlEHHE
HKCIEPUMEHTAIbHBIX 33/1a4 [0 PaclO3HAaBaHUIO OPraHUYECKUX  BEILECTB) ¢ colmoaeHueM
IIpaBUII 0e30macHOTO oOpalieHuss ¢ BeIIeCTBaMH U JIabOpaTOpHBIM O0OpYAOBaHUEM,
(dbopMynupoBaTh 1ENIb MCCIEIOBAHNUS, IPEACTABIATh B pa3iIMyHON (opMe pe3ysabTaThl SKCIEPUMEHTA,
aHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OPMHPOBAHHOCTh YMEHHUI:

coOyoaTh NpaBUiIa OSKOJIOTUYECKH  IIeJIeCOO0pa3HOTO TOBEAECHUS B OBITYH TPYIOBOU
JESITEILHOCTH B LIENISAX COXPAHEHUS CBOETO 370POBbs, OKPYKAIOIIEH MPUPOJHON CPEllbl U TOCTHKEHUS
€€ yCTOMUYUBOIO Pa3BUTHS;

OCO3HaBATh OINACHOCTb TOKCHUYECKOIO JAEWCTBUS HAa JKUBBIE OPraHU3Mbl OIpPEACIEHHBIX
OpraHMYECKUX BEILECTB, MOHUMas cMblch nokaszarens [T1K;

aHAJIN3UPOBATh 1eJ1ec000pa3HOCTh IIPUMEHEHUS OpraHUYECKUX BELIECTB B
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MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pE€HHS COOTHOIIECHUS PUCK-TIONbH3a;

cOPMHUPOBAHHOCTh ~ YMEHHUW: OCYIIECTBISATh  IEJICHANPABICHHBIA MMOWCK XHMHUYECKOUN
nH(OpMAIUY B PA3TUYHBIX UICTOUYHUKAX (HaydHas U y4eOHO-Hay4Has JIUTEpaTypa, CPeICTBA MaCCOBOM
uHpopmanuy, MHTEpHET W JApyrue), KPUTHUYECKH GHAIU3UPO8aAmMb XUMUYECKYI0 HH(OpMALHIO,
nepepabamvieams €€ W UCNO308aMbB COOTBETCTBHH C MIOCTABICHHON Y4eOHOU 3aaueii.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0111as 1 HeOpraHuueckasi XMMUs» OTPakaroT:

c(OPMHUPOBAHHOCTh TPEACTABICHUN: O MATCPUAITBHOM CIWHCTBE MHUPA, 3aKOHOMEPHOCTSX H
MO3HABAEMOCTH SIBICHUU TMPHUPOJIbI, O MECT€ U 3HAYCHHH XHMHHU B CUCTEME ECTECTBEHHBIX HAyK H
e€ pomu B o0O0eClEeUeHWH YCTOMYMBOTO Ppa3BUTHSA, B pEHICHUU TPOOJIIEM  DKOJOTUUYECKOH,
SHEPreTUYECKOM W  TMHIIEeBOW  O€30MacHOCTH, B  Pa3BUTUU  MEAMIMHBI, CO3JaHUM HOBBIX
MaTepuaioB, HOBBIX MCTOYHHUKOB SHEPTUU,B 00ECIICUCHUH PAIMOHATIBLHOTO MPUPOIOTOIH30BAHNUS, B
(hopMUPOBAHMM MHUPOBO33pEHUST U OOMIEH KyJbTypbl UeJIOBEKa, a TaKkKe HSKOJOTHUYECKH
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM Cpelie;

BJIaJICHUE CHCTEMON XMMHUUYECKHX 3HAHWUU, KOTOpas BKIIIOYAET: OCHOBOTIOJIArarOIIUe MOHATUS —
XHUMUYECKHUH DJIEMEHT, aToM, SAPO aToMa, U30TOIIBI, JJIEKTPOHHAs 000JI0YKa aTroma, S-, p-, d-aToMHbIE
opOuTaIu, OCHOBHOE M BO30YXKIAEHHOE COCTOSIHHSI aroma, THOpUAM3aIldsS aTOMHBIX OpOHWTaliel, WOH,
MOJIEKYJIa, BaJIEHTHOCTh, OAJICKTPOOTPHUIIATEIILHOCTh, CTEMEHb OKHUCICHUS, XUMHUYECKas CBSI3b
(koBaJieHTHAsl, WOHHAs, METALTUYECKas, BOJOPOJHAs), KPUCTAJUIMUECKAas pEmETKa, XUMHUYECKas
peakius, pacTBOp, DJEKTPOIUTHI, HEIIEKTPOJUTHI, DJIEKTPOJUTHUYECKAS JUCCOIMANNS, CTEIeHb
JMCCOLMAllMK, BOJIOPOAHBIM TIOKa3aTellb, OKHUCIWUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM 3ddexT
XUMUYECKON PEaKIMH, CKOPOCTh XUMUYECKON PEAKIMM, XMMUYECKOE PABHOBECUE; TEOPUU U 3aKOHBI
(Teopust DIEKTPOJMTHYECKOW AMccolManuu, mnepuoanveckuii 3axkoH JI.MI. MenngeneeBa, 3akoH
COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXPAaHEHMS W MPEBPALCHUS DSHEPrUU IPU XUMUYECKHUX
peakusax, 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JEWCTBYIOIIHMX Macc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHHM, MHPOBO33PDEHUECKHE 3HAHUS, JEXallue B OCHOBE IOHMMaHUS
MPUYMHHOCTH M CUCTEMHOCTHM XUMHUYECKHX SIBJICHUW; COBPEMEHHBIE MPEJICTABICHUA O CTPOCHHUH
BEILIECTBA HA aTOMHOM, MOHHO-MOJIEKYJSIPHOM M HAJMOJIEKYISIPHOM YPOBHSX; IPEACTABICHUS 0
MEXaHu3MaxX  XUMHUYECKHX pPEaKUuid, TEPMOJMHAMHYECKMX U KHHETHUYECKHX 3aKOHOMEPHOCTSIX
UX MPOTEKaHUsI, O XMMUYECKOM PaBHOBECHH, PACTBOpAaX U JAUCIEPCHBIX CHCTEMAaX; (PaKTOJIOTUYECKUE
CBEICHMS O CBOMCTBax, COCTaBe, IMOJydeHUH U O€30MaCHOM HCIOJb30BAHUHM  Ba)KHEHIINX
HEOPraHMYECKUX BEUIECTB B OBITY W MNPAKTUYECKOW JEATEIbHOCTH 4YeNIOBEKa, OOIIMX Hay4YHBIX
MIPUHLUIIAX XUMUYECKOTO IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUIA: BBISIBIISITh XapaKTepHbIE MPU3HAKU MOHATUHN, YyCmMaHaeiueams HuxX

B3aMMOCBA3b, ucnojlbzoeaniv COOTBCTCTBYHOIIIUEC MNOHATHUSA IIPU OIIMCAHUKU HCOPIraHUYCCKUX
BCIICCTB U UX npeBpameHI/Iﬁ;
C(l)OpMI/IpOBaHHOCTB YMCHUA HCIIOJB30BaTh XUMHUYCCKYIO CUMBOJIUKY IJIsL

cocTaBleHuss (OpPMyNT BEUIECTB W YPaBHEHUH XUMHUYECKHX DEAKIHH, CHUCTEMAaTHYECKYIO
HomeHknatypy (IUPAC) u TpuBHaiibHbIC Ha3BaHHS OT/CIBHBIX BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHMS ONPEIEATh BAJICHTHOCTh U CTENEHb OKUCICHUSIXUMHUYECKHX
3JIEMEHTOB B COEIMHEHMSX, BUJ XUMHUECKON CBSI3M (KOBaJICHTHAs!, HOHHAs, METaJlIIMuecKasi,
BOJIOPO/IHAS ), TUIT KPUCTAIUTMUECKON PEIIETKH KOHKPETHOTO BEIECTBA;C(POPMUPOBAHHOCTh YMEHUS
OOBSICHATh 3aBUCUMOCTb CBOWMCTB ~ BEILIECTB OT BHJA XMMHUYECKOH CBSI3W M TUIA
KPUCTANIMYECKON peIméTky, OOMEHHBINN JOHOPHO-AKIETITOPHBI MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOH CBSI3H;
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c(OPMHUPOBAHHOCTh YMEHHI: KJIACCH(PUIMPOBATh: HEOPraHMYECKHE BEIIECTBA IO UX COCTABY,
XUMHUYECKUE PEaKIMH MO0 pa3IMYHbIM TpU3HAKaM (YUCIYy M COCTaBY pearupyrolux BeIEeCTB,
TETUIOBOMY 3(PPEKTy peakiiu, U3MEHEHUIO CTETICHEe OKHCIICHUS 3JIEMEHTOB, 00OpPaTUMOCTH, YI4aCTHIO
KaTaJln3aTropa W APYrHe); caMOCTOSITENbHO 8bl0Upamb OCHOBAHMS M KPUTEPUM IS KilacCH(pUKALUU
M3Y4aeMbIX BEIIECTB M XUMUYCCKHIX PEaAKIIHIA,

cOPMHUPOBAHHOCTh YMEHHUSI PACKPHIBATH CMBICH MEPUOTUYECKOTO 3akona /JI.W.
MeHeneeBa 1 IEMOHCTPUPOBATh €T0 CHUCTEMATHU3UPYIOIIYIO, OOBSICHUTEIBHYIO M IPOTHOCTHYECKYIO
byHKIWH;

c(OPMHUPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh OJJIEKTPOHHOE CTPOCHHE aTOMOB W HOHOB
XMUMHMUYECKUX DJIEMEHTOB IHepBoro—uerBéproro nepuonos Ilepuonmyeckoir cucremsr  J[U.
MenneneeBa, HUCIONB3YS MOHATUS «IHEPrEeTHUYECKHUE YPOBHUY,
«QHEPreTUYeCKUe TOIYpPOBHM», «S-, P-, O-aTOMHBIE OpOWTAIIN», «OCHOBHOE H BO30YKIEHHOE
SHEPreTUYECKUE COCTOSIHUSI aTOMay; OOBICHATH 3aKOHOMEPHOCTU W3MEHEHHS CBOMCTB XMMMUYECKUX
2JIEMEHTOB U MX COEAMHEHUH 1o nepuoaaMm u rpymnmnam [lepuoanueckon cucremsl .M. Menneneesa,
BaJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHHUS UX AIEKTPOHHBIX 000JIOUEK;

chOpMUPOBAHHOCTh YMEHHUMW: XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBONCTBA
BEILIECTB pPAa3IMYHBIX KIIACCOB, n0OmMEepicoamsy CYUIECTBOBAHHE T'€HETHUYECKON CBSI3U MEXIY
HEOPraHMYECKHUMH BEIIECTBAMHU C TIOMOIIBIO0 YPAaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHI;

cOpPMUPOBAHHOCTh YMEHHUS pACKPbIBATh CYIIHOCTh: OKHCIMTEIbHO- BOCCTAHOBUTEIBHBIX
peaKIHii TOCPEICTBOM COCTABIICHHUS JIEKTPOHHOTO OallaHCca 3TUX PEAKIIN; peaKIuii HOHHOTO OOMeHa
MyTEM COCTaBIICHUSI UX TOJHBIX M COKPANIEHHBIX MOHHBIX YpPaBHEHUM,  PEAKIUd  TUAPOJIN3a;
peakiuii  KOMIUIEKCOOOpa3oBaHus (Ha MPUMEPEe TUAPOKCOKOMIUICKCOB ITUHKA U aTIOMHUHHS ),

c(OpMUPOBAHHOCTh YMEHUSI OOBACHATH 3aKOHOMEPHOCTU MPOTEKAHUS XUMHUYECKHX peakiui ¢
y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep MU3MEHEHHs] CKOPOCTH XMMHUYECKON peakluu B
3aBUCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMELIEHUS XUMUYECKOTO PaBHOBECHS MO/
BIIMSTHMEM BHEITHUX Bo3zaecTBuil (mpunnumn Jle [llarense);

cOpMUPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh XUMHUYECKHE pPEaKIUH, JIeKallue B OCHOBE
MIPOMBIIIJIEHHOTO MOJYyYeHHs] CEpHOM KHUCIOThI, aMMHUaKa, 00IlrMe Hay4Hble MPUHILUIBI XUMUYECKHX
MIPOU3BOJICTB; 1I€IECO00PA3HOCTh MPUMEHEHUS HEOPraHWYEeCKHX BEIECTB B MPOMBIIUIEHHOCTH U B
OBITY C TOUKH 3pEHUSI COOTHOIICHUSIPUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BIIAJCHUSI CUCTEMOM 3HAHMH O METOJIaX HAyYHOTO IIO3HAHUS SIBJICHHI
MpUPOAbI — HAONIOIEHUE, U3MEpPEHHUE, MOJECIUPOBAHHUE, SKCIEPUMEHT (pEalibHbIl U MBICICHHBIH),
UCIOJIb3YeMbIX B €CTECTBEHHBIX HayKax, YMEHHUS MPUMEHSTb 3TH 3HAHUS IPU SKCIEPUMEHTAIBHOM
UCCJIEIOBAHUHU BEIIECTB U JUISI OOBSICHEHHS XUMHYECKHUX SBJICHHI, MMEIOIIUX MECTO B MPHPOJIE,
MPAKTUYECKON NEATEIIbHOCTH 4YeJOBeKa M B MOBCETHEBHOM >KM3HH; CPOPMUPOBAHHOCTb  YMEHHS
BBISIBIISITH B3aMMOCBSI3b XUMHYECKUX  3HAHHWM C MOHATUSAMHU M TPEICTABICHUSIMU JPYTUX
€CTECTBEHHO-HAYYHBIX MPEIMETOB s 0oJiee OCO3HAHHOTO TMOHHMAHHUS MaTepUANbHOTO EIMHCTBA
MUpa;

c(OpMUPOBAHHOCTh YMEHUSI MPOBOJUTH PACUETHL: C HCIOJIb30BAHHEM MOHATUN
«MaccoBasi JI0JIsl BEUIECTBA B PACTBOPE» M «MOJISIPHAS KOHIIEHTPAIMs»; MAaCChl BEIIECTBAMIN 00BEMaA
raza IO W3BECTHOMY KOJUYECTBY BEUIECTBA, Macce€ WM OOBEMY OJIHOTO M3 YYACTBYIOIIHUX B
peaKuu BEUIECTB; TEMIOBOro 3(PQeKkTa peakiuu;, 3HAYCHHUS BOJOPOJHOTO IMOKa3aTelsl pacTBOPOB
KHUCTIOT M IIeNIoYel ¢ M3BECTHOM CTEMEHBIO0 TUCCOLMAIUU; Macchl (00bEMa, KOJMYECTBA BEIECTBA)
MPOAYKTa pEaKIMH, €CIM OJHO M3 HCXOJHBIX BEHIECTB JaHO B BHUJE PacTBOpPa C OINPEACIEHHOU
MaccOBOM J10Jiel pacTBOPEHHOTO BEIIECTBA WJHM JaHO B M30OBITKE (MMEeT MPUMECH); JIOJHU BBIXOJA
MIPOJIyKTa peakiuu; 0ObEMHBIX OTHOIIIEHUH Ta30B;

chOpPMUPOBAHHOCTh YMEHHI: CaMOCTOSITENHHO IJIAaHUPOBATh M MPOBOAUTH XHUMHUYECKUN
SKCIIEpUMEHT (TpOBE/IEeHHE peakiHii MOHHOTO OOMEHa, MOATBEP)KICHHE KaueCTBEHHOTO COCTaBa
HEOPraHWMYECKUX BEILECTB, ONPEAEICHUE CPENbl PACTBOPOB BELIECTB C IOMOIIBIO  HWHIUKATOPOB,
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W3yYyeHHE  BIUSHUS  pa3IU4yHBIX  (DAaKTOPOB HA CKOPOCTh XMMHYECKOH pEaKIuH, peIIeHHe
9KCHEPUMEHTAIbHBIX 3aJa4y MO0 TeMaM
«Metamely U «Hemetamnel») ¢ coOnroieHWeM MpaBuil 0E30MacHOTO OOpaIIeHUsIC BEIIECTBAMH
u 7nabopaTopHbIM 00OpyAoBaHUEM, (OPMYIHpPOBATH II€Nb HUCCICNOBAHUS, HPEeOCMABIAMb B
pas3nuuHOil (opme pe3ysnbTaThl SKCIEPUMEHTA, aHAIU3UPO8AMbU OLIEHUBATh UX I0CTOBEPHOCTS;
cOpPMHUPOBAHHOCTh YMEHHI: COONIOJaTh TpaBHUia TOJH30BAHUS XUMUYCCKOW IMOCYIOH U
nabopaTOpHBIM 000pyIOBaHHEM, OOpAIlleHHsI C BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIHSIMH IO
BBINIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB, 3KOJOTMYECKH II€JIECO00pa3HOro IOBEJIEHUS B
OBITY W TPYJOBOW NEATEIBHOCTH B IIENISIX COXPAHEHHS CBOETO 3/I0POBbS, OKPYXKAIOIIEH MPUPOTHON
Cpelbl U TOCTHXKEHUS €€ yCTOMUMBOIO Pa3BUTHS, 0CO3HABAMb ONACHOCTh TOKCUUECKOIO JEUCTBUS Ha
YKUBbIE OPraHU3MBbI OIIpe/IeIEHHBIX HEOPTraHMUECKUX BEIECTB, MOHUMAas cMblch nokaszarens [11K;
chOpMUPOBAHHOCTh ~YMEHHI: OCYIIECTBIATH IEJCHANPABICHHBIM TOUCK XHMHUYECKOU
nHpopMallMd B pPa3IMYHBIX MCTOYHMKAX (Hay4yHas W y4yeOHO-Hay4Has JUTepaTypa, CpeicTBa
MaccoBoil wuH(popmanuu, HHTEepHET U Apyrue), KpUTUYECKH aHaJIW3HpPOBaATh XUMHYECKYIO
uHpopmaluoo, mnepepadaTbiBaTh €€ M HCIO0JIb30BATh B COOTBETCTBUU C MOCTaBICHHON ydueOHOM
3a/1a4uen.
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TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
HaumenoBanune
No KommuectBo TIpOrpaMMHOE CoepaHHe OCHOBHBIE BUIBI IEATEIHHOCTH
/1 pasaCIoB U TEM 9acoB 00yJaroIIHuXCst

yueOHOro mpeaMera

Pa3ne

a 1. Teopeanecm[e OCHOBBI

OpPraHuYecKo XuMUM

11

[Ipenmet opranndeckoi
XUMUH.

Teopus ctpoenns
OpraHUYECKUX
COEIUHEHUN

A. M. byrneposa

8

[IpeameT u 3HaUEHHE OPTraHUYECKON XUMUH,
MIpe/ICTaBJIeHHE O MHOTOOOpa3HHMOPraHuYeCKIX
COEIUHEHU.

DNEKTPOHHOE CTPOEHUE aTOMa YIJiepoa:
OCHOBHOE€ U BO30YXJIEHHOE COCTOSIHHUSL.
BanenTHble BO3MOXXHOCTH aToMa

yriiepojia. XMMUYeCcKasi CBSI3b

B OPTaHUYECKUX COeTMHEHUAX. THIBI
rudpuAM3aIuy aToMa yriepoja.

MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOMCBS3N
(oOMEHHBIN U TOHOPHO-

aKIeNnTOPHBIN). TUIIBI IEpeKphIBaHUS
aTOMHBIX OpOHTaNEl: G- U T-CBSA3H.
OpunapHasi, [BOWHAs U TpOIHAas CBA3b.
CrocoObl  pa3pbiBa CBsI3el B MoOJIEKyJIax
opranuueckux pemiects. [lonsTue

0 CBOOOJHOM pajgukaie, Hykiaeoduine u
aneKkTpodue.

Teopust cTpoeHUs OPTaHUUYECKUX

PackpbIBaTh CMBICT N3y4aeMbIX TOHATHI
(BBIACTATH UX XapaKTEPHBIC

MIPU3HAKHN ) ¥ IPUMEHSTH 3TU TOHATHSATIPH
OINHUCAHUU COCTaBa M CTPOCHHUS BEILIECTB,
JUTsT OOBSICHEHUS OT/ICTBHBIX (DAKTOB U
SIBJICHUM.

PackpeiBaTh ~ CMBICH  TOJIOKEHHI
TEOPUU  CTPOCHHSI  OPraHUYECKUX
BemiectB A. M. bytiieposa u

OPUMEHITh UX Uil OObSICHEHUs
3aBUCUMOCTH CBOWMCTB BEIIECTB OT
COCTaBa U CTPOCHUA.

Hcnonp30BaTh XUMUYECKYIO

CHUMBOJIMKY JJIs1 COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX,
CKEJIETHBIX) (OPMYJ OPraHUYECKUX
BEILIECTB.

Ornpenenarb BUIbl XUMUYECKOIN
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coenuHenuit A.M. bytiepoBa u ee
COBPEMEHHOE Pa3BUTUE — CTPYKTYpPHas
TEOpHUsl OPraHUUECKUX COEAUHEHUH.

3HaueHUe TEOPUH CTPOEHUS

OPraHUYEeCKUX COCTUHECHUM.

MouiekynsipHble U CTPYKTYpHBIE

¢dopmynbl. CTpyKTypHBIE HOPMYIIBI
pa3IUYHbIX BUJIOB: pa3BepHYTas,
COKpallleHHas!, CKeJIeTHasI.

H3omepus. Buasl nsomepun:

CTPYKTYypHasi, IPOCTPAHCTBEHHASI.
OnexTpoHHbIe 3G (EKTH B MOJIEKYJIax
OPraHNYECKHX COCTMHEHUH.

NHIyKTUBHBINA U ME30MEPHBIN YPHEKTHI.
[TpencraBnenue o knaccuukanuu
oprannyeckux BeniecTs. [lonsaTue

o (byHKIIMOHANMBEHOM rpymiIie. ['oMoorus.
['omonorunueckue psasl. Homenknarypa
OpraHUYECKUX COCAUHEHUH (CucTeMaThuyecKas
U TpUBUAJIbHbIC HA3BAHUS).

Oco0eHHOCTH U KJIacCU(PUKAIUS OPTraHUYECKUX
peakuuii. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu

B OPraHUYeCKON XUMUHU.
IJKCNePUMEHTAIbHbIE METOAbI

H3Y4YeHHs BELeCTB U MX NPEBPALICHHUH:

CBA3M (OJIMHApHbIE, KpPaTHBIE) B
OpPraHMYECKUX COCTUHCHUSX.
XapakTepru30oBaTh poJib U 3HAUCHUE
OpPraHNYeCKON XUMUU B PEIICHUH
po0JIeM SKOJIOTUUECKOM, MUIIIEBON
0€30IMacHOCTH, B Pa3BUTUU MEIUIINHBI,
CO3JIaHWH HOBBIX MaTepPUAJIOB, B
0o0ecTieueHnH paloOHaILHOTO
MIPUPOJIOTIONTE30BAHUS;
MOJITBEPXKJIATh €€ CBS3b C IPYTUMHU
HayKaMH.

HUcnonb3oBats Moaenu
OpraHUYECKUX BEIICCTB

JUISL WJUTIOCTPAIMK UX XMMHYECKOTO 1
MIPOCTPAHCTBEHHOTO CTPOCHUS.
HaOironate ¥ onuceIBaTh
JI€MOHCTPALIMOHHBIE OIBITHI;
MPOBOAMTD U OTMHCHIBATH
71a00pPaTOPHBIE OIBITHI
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® J[eMOHCTpaLUH:

— O3HaKOMJIEHHE ¢ 00pa3IaMu OPraHNYECKUX
BCIICCTB U MaTCpraiaMrUHa UX OCHOBEC;

— OIIBITHI 110 IIPEBPALLIEHUTO
OpPraHN4YCCKUX BCUICCTB NP HArp€BaHnuun
(ru1aBneHue, 0OyrauBaHuE U TOPEHUE).

® JlaGopaTopHBIE OTIBITHI:
— MOJETUPOBAHNE MOJICKYJT
OpraHN4Y€CKUX BCIICCTB

Hroro no pazneny

Pa3nen 2. YrieBoaopoasbl

2.1

[IpenenvHbie
YTJIEBOIOPOIBI —
aJIKaHBI, IIMKJIOAJKAHBI

Ankanbl. 'oMoIOru4ecKuil psi1 alkaHOB,0011ast
dbopMyna, HOMEHKIIATypa U U30MEpHsl.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI aIKaHOB, SP°-THOPHIM3AIIA ATOMHBIX
opOuTasnei yriepoja, G-CBs3b.

Kongopmepoi. Duznueckne cBOMCTBA

AJIKaHOB.

XVUMHYECKUE CBOMCTBA aJTKAHOB: peaKLUu
3aMelleHus, N30MEepU3alluY, AETUIPUPOBAHNUSA,
UKIN3alli1, THPOJIN3a, KPEKUHTa, TOPEHUSI.
Haxoxnenue B mpupoae. CriocoObt

MOJY4YE€HHS U IPUMEHEHHE aJTKaHOB.

Bragets n3ydaeMbIMM XUMHYECKUMHU
MOHATUSAMH.

BbIABIATE XapakTepHbIe TPU3HAKU
MOHATUH, YCTAHABIIUBATh UX
B3aUMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIINE TOHATHUS

IIPU ONIMCAaHUU COCTaBa, CTPOCHUSU
MIpEBpAIICHU OPraHUYEeCKUX
COEINHEHUIA.

Hcnonp30BaTh XUMUYECKYIO
CHUMBOJIMKY JJISl COCTABJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAILIEHHOH,
CKeJIETHOU) opMYIT YTIIEBOAOPOIOB.
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Huknoankansl. O6mmas popmyna,
HOMEHKJIATypa U U30MepHusl.
Oco0EHHOCTH CTPOCHHS U XUMHUECKHUX
CBOMCTB MaJIbIX (IIMKJIOTIPOTIaH,
UKJI00yTaH) U OOBIYHBIX (LUKIJIOTIEHTaH,
IUKJIOTEKCaH) LUKJIoanKkaHoB. CriocoObl
MIOJTy9EHUS ¥ TPUMEHEHHE IIUKIIOATIKAaHOB

2.2

Henpenenbusie
YIJIEBOAOPOIBL:
aJIKeHbI, aJIKaJUEHBI,
AJIKUHBI

14

Ankensl. ['oMoiorudeckuit psi aikeHoB,00111ast

dbopmyna, HOMEHKIIATypa.

DIIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJT AJIKEHOB,
SP2-rubpuIM3aIMsS AaTOMHBIX OpOnTaTei
yriiepona, 6- U T-cBsizu. CTpyKTypHas U
reomeTpudeckas (yuc-mpamnc-) i30MepHSL.
du3zndecKre CBOMCTBA aIKEHOB.
XUMHYECKUE CBOMCTBA: pEaKIIMKU
MIPUCOCTUHCHMS, 3aMEIICHUS

B 0-TIOJIO’KEHUE MPU IBOMHOM CBS3H,
MOJIMMEPU3AITUN U OKUCIICHUSI.
Ilpeocmasnenue o mexanusme peaxyuu
INEKMPOPUILHO2O NPUCOCOUHEHUSL.
[IpaBuiio MapkoBHuKOBa. KauecTBeHHBIE
peaKIuy Ha IBOMHYIO CBS3b.

CriocoObI oJTy4eHHs ¥ IPUMEHEHHE
AJIKCHOB.

Anxaauensl. Knaccudukanus
aNKaMeHOB (COMpsIKEHHBIE,

YcranaBiauBaTh NPUHAAICKHOCT
BEIIECTB K ONPECICHHOMY KJIaccy
YIIJIEBOJIOPOJIOB IO COCTaBY H

CTPOCHHIO, Ha3bIBATh MX

10 CUCTEMATHYECKOM HOMEHKJIATYPE;
MIPUBOJIUTH TPUBUATHHBIC HA3BAHUS
OTJICNIBHBIX TPE/ICTABUTEIICH
YTIJIEBOJIOPOJIOB.

OnpenensTh BUIBI XAMUYECKOW CBSI3U B
MOJIEKYJIaX YTJIEBOIOPOIOB(KOBaJICHTHAs
HETOJIApHAS |

MOJIIpHast, G- U T-CBS3b).

[ToaTBepk/1aTh Ha KOHKPETHBIX
pUMepax XapakTep 3aBUCUMOCTH
PEaKIIMOHHON CITOCOOHOCTH
YIJII€BOJAOPOJOB OT KPAaTHOCTU U THIA
KOBQJICHTHOM CBSI3U (G- U TT- CBSI3H),
B3aMMHOT'O BJIUSHUS aTOMOB U TPYIIII
aTOMOB B MOJIEKYJIaX; a TaKXKe

OT 0COOEHHOCTEN peaan3anu Pa3InyHbIX
MEXaHHU3MOB MTPOTEKAHUAPECAKIIHI.
XapakTepus3oBaTh COCTaB, CTPOCHUE,
pUMeHEeHHE, (PU3NUECKUE U XUMUYECKHE
CBOMCTBA, BaYKHEHIINE CIIOCOOBI MOTYYEeHUS
YIJIEBOI0POIOB,

MPUHAUISKANTNX K Pa3InYHBIM
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W30JIMPOBAHHBIC, KYMYIUPOBAHHbIE).
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOEHUS U
XUMUYECKHUX CBOMCTB COMPSHKCHHBIX JUEHOB,
1,2- u 1,4-npucoenuHeHNE.

[Tonumepu3zanusi CONpsLKEHHBIX JUEHOB.
CriocoObl ostydyeHus: U IpUMEHEHUe
AITKaIUEHOB.

Anxunbl. ['OMONOTHYECKUH Psijl AIKUHOB,001I1ast
dbopmyrna, HOMEHKJIATypa U H30MEpHsl.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJ aJIKHHOB, SP-THOpUAN3aLHS
3JIEKTPOHHBIXOpOUTAJIEH aTomMa yriepoa.
DU3NYECKUECBOMCTBA ATKUHOB.
XUMHYECKUE CBOMCTBA: pEAKIIUH
NPUCOEIUHEHUS], TUMEPU3ALINU U
TpUMepu3aluu, okucieHus. Kucinotasie
CBOMCTBA aJIKUHOB, UMEIOUINX KOHIIEBYIO
TPOIiHYI0 CBs3b. KauecTBeHHbIE peaKkMHA
TPOMHYIO CBS3b.

CriocoOblI osTydeHus: ¥ IpUMEHEHUe
AJIIKMHOB

2.3

ApomMarnyeckue
YIJIEBOI0PO/IbI (APEHBI)

ApoMaTu4ecKue yriieBoJg0pOIbl.
I'oMonoruueckuii psig apeHos, oOmas
dopmyna, HOMEHKIIATypa U U30Mepusl.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbI OeH301a.

KJIaCCaM.

BEISBISITS TE€HETHYECKYIO CBSI3b
MEXTy YIIIEBOJOPOIaMHU Pa3TnIHBIX
KJIACCOB U OATBEPKAATh €€ HATMYUE
YPaBHEHUSIMH COOTBETCTBYIOIIUX
XUMHYECKUX PEeaKIHil

C UCIOJIb30BAHUEM CTPYKTYPHBIX
(dbopMyIT BEIIECTB.

XapakTepru30BaTh HCTOYHUKHU
YIII€BOJAOPOTHOTO ChIpbs (HEPTD,
MIPUPOJTHBIH T'a3, YroJib), CIOCOOBI KX
nepepaboTKU U MIPAKTHYECKOe
MPUMEHECHHE TIOJTy4aeMBIX TIPU 3TOM
MPOJIYKTOB.

Hcnons3oBath o0IIeHAYyIHBIC

METO/Ibl TIO3HAHUS

IIPU CaMOCTOATEIHLHOM
IUTAHUPOBAHUH, TPOBEACHUU U
OTNMCAaHUU XUMHYECKOTO
AKCIIEpUMEHTa (J1a0OpaTOPHBIEC OTBITHI
U TpakTuyeckue padotsl). CiaenoBaTh
npaBujiaM 06€30MmacHOUPaOOTHI B
nabopaTopuu

IIPU UCTIOJIb30BAHUU XUMHUYECKOM TOCY/IbI
1 000pyIOBaHUs, a TAKXKE MpaBUIIaM
o0palleHus ¢ BeIeCTBAMUB COOTBETCTBHH
C MHCTPYKIHSIMHU
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Ilpasuno apomamuunocmu, npumepol
apoMamuyeckux coeoOuHeHul.

®uU3nYECKUE CBOMCTBA apEHOB.

XuMudeckue cBolicTBa OSH301a U ero
TOMOJIOTOB: PEaKIIMH 3aMeIIeHUs

B OCH30JIBHOM KOJIBIIE U YTIIEBOIOPOTHOM
paaukane, peakiuu MpUCcOeIMHEHHUS,
OKHCJICHHE TOMOJIOTOB O¢H30Ma. Peaxyuu
anekmpoguivbHoeo samewjenus. Ipencrapienne
00 OPUEHTHUPYIOIIEM JIEHCTBUH 3aMECTUTEICH
B OE€H30JIbHOM KOJIBIIE Ha MPUMEPE ATKUITBHBIX
paguKanoB, KapOOKCHIIHHOM,

TUAPOKCWIBHBIA, aMUHO- U HUTPOTPYIIII,
aTOMOB T'aJIOT'€HOB.

OCOOCHHOCTH  XUMHYECKUX  CBOMCTB
CTUpOJIA. [Momumepuzanus  cTUpoJIa.
Crioco0ObI IOJTy4eHUSI U IPUMEHEHHUE

APpOMATHUYCCKUX YITIEBOAOPOA0OB

2.4

[TpupoHbIC UCTOYHUKH
YIJIEBOJOPOIOB U UX
nepepaboTka

[Mpupoansrii ra3. [lonyrHeie HeQTIHBIETA3bI.
Hedtb u e€ npoucxoxacHue.

KameHHBI yTroJib ¥ IPOYKTHI €10
nepepadoTKH.

Crnioco6bI nepepaboTkH He(TH:

HEeperoHKa, KPeKUHT (TepPMUUYECKHIH,
KaTaJIUTHYECKUI ), puOPMHUHT, TUPOJIH3.
[IponykTs! nepepaboTku HEPTH,

BBITIOJIHEHUS Ta00PATOPHBIX ONBITOBH
IIPAKTUYECKUX padoT

I10 MOJIYYEHHIO U U3Y4YEHHUIO
OpraHUYECKUX BEILECTB.
IIpencraBisaTh pe3yabTaThl
AKCIIEpPUMEHTA B (hopMe 3anucu
YpaBHEHUH COOTBETCTBYIOLIUX
peaxiuii ¥ 1enaTh BbIBOIBI HA UX
OCHOBE.

HpOBO}II/ITB BBIYUCIICHUSA

JUTSL OTIPE/ICIICHHUST MOJICKYIISIPHOU
(OpPMYJTBI OPTAaHUIECKOTO BEIIECTBA IO
YPaBHEHUIO XUMHYECKOW PEAKIIUUHU 110
MacCCOBBIM JIOJISIM aTOMOB JIEMEHTOB,
BXOJISIIIIUX B €r0 COCTAaB, M0 Macce
(oOBeMy) MPOAYKTOB CTOPAHHUSI.
CaMoCTOSITEeNTHHO IITAHUPOBATH U
OCYIIECTBIISITH CBOKO ITO3HABATEIHHYIO
JEeSITeTbHOCTh;IPUHIUMATh AKTUBHOE
y4acTHe

B IPYNIIOBOM YUCOHOMU NEATEIHHOCTH
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UX IPUMEHEHHUE B IPOMBIILIJIEHHOCTUH B
OBITY.

['enernueckas cBsA3b MEXIY pa3IMUHbIMU
KJIaccaMH yriieBOJOPOJIOB

2.5

["asmoreHpon3Bo IHbIE
YIJIEBOJIOPOJIOB

DNEeKTPOHHOE CTPOEHUE
rajoreHONPOU3BOIHBIX YTIIEBOIOPOIOB.
Peaxinu 3amenienns rajoreHaHa
TUIPOKCHII, HUTPOTPYIIILY,
IIUAHOTPYIITY, aMUHOTPYIIITY.

[leiicTBHEe Ha raJlOr€HIPONU3BO/IHBIE
BOJTHOTO ¥ CITUPTOBOTO PacTBOpPA
menoun. B3anmonelicTere
JUATAJIOT€HAJIKaHOB C MarHueM U IIHHKOM.
[TonsATHE O METAIIOOPTAHUIECKUX
coenuHenuax. Mcroap3oBanue
raJIOTeHIIPOU3BOIHBIX B OBITY, TEXHUKE UB
CHHTE3E.

IKCNepUMEHTAIbHbIE METObI
H3y4YeHHs BelleCTB M UX NMpeBpalleHuii:
® J[eMOHCTpaluH:

— JeMOHCTparnus GU3NIECKUX CBONCTB
yIJI€BOA0POOB (PacTBOPUMOCTH);

— KaueCTBEHHbIE PEAKIIUU YIIIEBOJAOPOAOB
pa3INYHbIX KJIaccoB (0OecBeUnBaHUE
OpOMHOI WM MOAHOMBOBI, pacTBOpa
nepMaHraHaTa Kajius,

B3aHMMOJICHCTBUE alleTUIICHA
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C aMMHUaYHBIM PaCTBOPOM OKCHJA
cepebpa);

— o0pa31pl I1acTMacc, KayuykoB U
pPE3UHBI;

— koJutekuun «HedTb» u «YTomby;

— Buaeodparment «Bynkanuzamnus
PE3UHBDY.

® JlaGopaToOpHBIE OTBITHI:

— O3HaKoOMJIEHUE ¢ 00pa3namu
TIacTMace, KayqyKoB U Pe3UHBI;

— MOJIETUPOBAHNUE MOJICKYJT
YTJIEBOIOPOJIOB 1
raJOreHOTPON3BOIHBIX;

— TIOJy4YCHHE METaHa M U3y4eHHUE €To
CBOMCTB;

— TIOJyYCHHE alleTHIICHA U U3YYCHHE €TO
CBOMCTB.

® [IpakTuyeckue pabOThI:
No 1. Tlony4yenue 3TriIeHa U U3YYEHUEETO
CBOWCTB.

® PacuérHrle 3a1aun:

— OIIpCAcCICHUC MOJ'IGKy.]'IS[pHOfI
(1)0pMy'J'ILI OPraHu4YCcCKOro BC€IicCTBa

1O MAaCCOBBIM JOJsIM aTOMOB 3JICMCHTOB,
BXOOAIIUX B €TI0 COCTAaB,
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— Hax0XJEHUE MOJIEKYSAPHOH (HOpMYITbI
OpPraHUYECKOIo COEUHEHMS 110 Macce (00bemy)
IPOAYKTOB CTOPAHUS;

Pacy€ThI 110 YPaBHEHHUIO XUMHUYECKOU

peaxkuuu

Hroro no pazneny

35

Pa3nea 3. Kuciopoacoaep:xamme o

PraHu4€CKMue COCAUHECHUS

3.1

Cruprel. ®eHon

11

[IpenenbHbIE OTHOATOMHBIE CLIUPTHI.
Crtpoenue MoJieKyn (Ha mpuMepe MEeTaHoa U
sTaHosa). ['oMmonorudeckuiipsi, oomas
dbopmyna, n3omMepusi, HOMEHKIATypa 1
Kiaccudukanus cnupToB. Puznyeckue
CBOICTBa ciupTOB. BogopoiHast CBA3b.
XUMHUYECKUE CBOMCTBA: PEAKIIUH 3aMEIICHUS,
JETUApaTaIlii, OKUCIICHHS,B3aUMO/ICHCTBHE C
OPraHUYeCKUMH U HEOPTaHMYECKUMHU
KHCJIOTaMHU.

KauecTBeHHas peakiius Ha OJJTHOATOMHBIC
crupThl. OU3HOJIOTHYECKOE JCHCTBUE dTAHOJIA
¥ METaHOJIa Ha Opranu3M 4esioBeka. CriocoObl
MOJIy4eHUS! ¥ IPUMEHEHHUE OTHOATOMHBIX
CIIUPTOB.

[TpocTeie 3¢hupsl, HOMEHKIATYPA U
uzomepusi. OCOOEHHOCTH (PU3UUECKUX U
XUMHUYECKUX CBONCTB.

PackpbIBaTh CMBICIT H3y4aeMBbIX
MOHATHH (BBIICISTh KX XapaKTePHBIC
MIPU3HAKN) ¥ IPUMEHSATH 3TH MOHATUSATIPH
OTIMCAaHUH COCTaBa U CTPOCHHMSI BEIIECTB,
JUTsT OOBSICHEHUS OT/ICIbHBIX (DAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMUYECKYIO

CUMBOJIMKY JJISl COCTABIJICHUS
MOJIEKYJIIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHOM )

bopMyI KHCITOPOICOAEPHKAIIUX
OpraHUYECKUX BEIECTB.

YcTanaBiIuMBaTh MPUHAIICKHOCTh
KHUCIIOPOI0COIEP>KAIMX OPTraHUYECKUX
BEIIECTB

K OIPEJICTICHHOMY KJIacCy M0 COCTaByH
CTPOEHUIO0, HA3bIBaTh UX

M0 CUCTEMATHUECKO HOMEHKIIATYpPE;
MIPUBOJIUTH TPUBUATIHHBIC HA3BAHUS
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MHOT0aTOMHBIE CIIUPTHL: ATUIIEHTJIUKOJIbU
rnuuepu. Pu3nyecKkue 1 XuMU4YeCcKHUe
CBOMCTBA: pEAKIUH 3aMEIICHU,
B3aUMOJICVICTBUE C OPraHUYECKUMH U
HEOPraHMYECKUMU KUCIIOTaMH,
KayeCTBEHHasl peakius

Ha MHOTOAQTOMHBIE CTIUPTBHI.
PU3HOJIOTHYECKOE ACUCTBUE

Ha opraHusM uesnoseka. CrocoObl
MOJIy4€HUsl U TPUMEHEHNE
MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHUE MOJIEKYIIBI, B3AUMHOE
BIIUSTHUE TUPOKCOTPYNIBI U OEH30JIbHOTO
snpa. ®usnyeckue cBoicTBa (heHoa.

Oco0eHHOCTH XUMHUUYECKHX CBOMCTB (heHOoIa.

KauecTBeHHBIE peakIiu Ha CHOL.
ToxcuunocTh peHosa. Criocoos!
NOJTyYCHUs ¥ TPUMEHEHHE (eHOIA.
®denondopmanbaeruaHas cMoa

3.2

KapOGouunbHbie
COEJIMHEHUS: allbJEeTH bl U
keToHbl. KapOoHOBBIE
KUCIOTHL. CIOXKHbBIE
3QUpBHI.

Kupsi

21

KapOoHunbHBIE COSMHEHUS: AJIbICTHIbIH
KETOHBI. DJIEKTPOHHOE CTPOEHHE
KapOOHMIIBHOM rpynmnbl. ['oMosioruueckue
PsLIBI NbJIETU/IOB MKETOHOB, 00MIas
dopmyrna, usomepus

Y HOMEHKJIaTypa. PU3nyecKkue cBONCTBa
aJIbJIETUJI0OB U KETOHOB.

OT/IEJIbHBIX IIPEICTaBUTENEH
KUCJIOPOJCOAEPKAIINX COCTUHEHUN.
XapakTepus3oBaTh COCTaB, CTPOEHUE,
IIpUMEHEHHE, (PU3NUECKUE U XUMUYECKIE
CBOMCTBA, BayKHEHNIIIME CIIOCOOBI TOTY4YEHUS
Ipe/ICTaBUTENEeHPa3INYHbIX KJIAaCCOB
KHCJIOPO/ICOAEPKAILIUX COCTMHEHMI;
BBISIBJISITH TEHETUUECKYIO CBA3h

MEX/1y HUMH U MOJITBEP)KIATh €€
HaJIM4ue ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX
peaKkui ¢ UCIOJIb30BAHUEM
CTPYKTYPHBIX ()OpPMYIT BELIECTB.
[TonTBepk1aTh Ha KOHKPETHBIX
IIpUMepax XapakTep 3aBUCUMOCTH
PEaKIIMOHHON CITOCOOHOCTH
KHCIIOPOJICOAEPKALIUX

OPraHNYEeCKUX BEILIECTB

OT (QYHKIIMOHAJBHBIX FPYIII

B COCTaBE€ UX MOJIEKYJI, B3aUMHOTO
BJIMSIHMS ATOMOB U T'PYII aTOMOB B
MOJIEKYJIax; a TaKKe

OT OCOOEHHOCTH peaTu3aluu Pa3IndHbIX
MEXaHU3MOB IMPOTEKAHUSPEAKIIHII.

OnuceiBaTh COCTaB, XUMHUYCCKOC
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XUMHYECKUE CBOMCTBA aJbJIETUI0B U
KETOHOB (peaKUy NPUCOECTUHEHUS).
lIpeocmasnenue o mexanuzme peaxyuti
HYKI€0QUTbHO20 NPUCOCOUHEHUL.
OxucrneHue aabAeru0B, KAUeCTBEHHbIE
peakuuu anbaeru1oB. CnocoObl NOTydeHUs U
MIPUMEHEHHUE aJTbJIETUIOB HKETOHOB.
OnHOOCHOBHBIE MTpe/iebHbIE

KapOOHOBBIE KHCIOThI. OCOOEHHOCTH CTPOECHHUS
MOJIEKYJ KapOOHOBBIX KHCTOT. M3oMepus u
HOMEHKJIaTypa. PU3NYECKUECBONCTBA,
BOJIOPOJTHBIE CBS3H.

XUMHYECKUE CBOMCTBA: KUCIOTHBIE
CBOMCTBa, peakius 3TepuduKalny, peakiuu
C YY4aCTHEM YTJIEBOJAOPOIHOTOpAAUKAIA.
[TonsiTiE © TPOU3BOAHBIX KApOOHOBBIX
KHCIIOT: CJOXHBIE AQUPBL,  aHeUOPUOUL,
2AN102eHAH2UOPUODL, AMUObL, HUMPUTIBL.
OcoOeHHOCTH CBOMCTB MypaBbHHOM
KUCJIOTBI.

MHoroo6pa3ue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEIEIbHBIX U
apoMaTu4ecknuX KapOOHOBBIX KUCIIOT,
TUKapOOHOBBIX KHCIIOT,

FI/I,Z[pOKCI/IKap60HOBLIX KHUJIOT.

CTPOCHUE U IPUMEHECHHE KUPOB U
VIJICBOJIOB, XapaKTePU30BaTh UX
3HAYCHUE JUIS )KU3HEICATEIIHHOCTH
OpraHU3MOB.

Oco3HaBaTh OMAaCHOCTh BO3JCHCTBUS Ha
JKUBBIC OPTaHU3MBI OTIPEICIICHHBIX
KHCJIOPOCOACPKAIINX

OpraHWYECKUX BEIIECTB U MOSCHATH Ha
pUMepax CrocoObl YMEHbILIEHUSN
MPEIOTBPAIICHUS X BPESIHOTO
BO3JICHCTBUS Ha OPraHN3M YeJIOBEKa.
Hcnons30Bath 00IIeHAYIHBIE METOIBI
MTO3HAHUS

IIPU CaMOCTOATEIHLHOM

IUTAaHUPOBAHUH, TPOBEICHUH U

OTNHMCAaHUU XUMHYECKOTO

IKCIIepUMEHTa (71a00PaTOPHBIC OTIBITHI

U TpakThyeckue padotsl). CiaenoBaTh
npaBujiaM 6€30MmacHOUPaOOTHI B
JabopaTopun

IIPU UCTIOJIb30BAHUN XUMHUYECKOM MOCY/IbI
1 000pyIOBaHUs, a TAKXKE MpaBUIIaM
o0palleHus ¢ BeleCTBAMUB COOTBETCTBUU
C MHCTPYKIUSIMU BBITIOJTHEHHUS
71a00PATOPHBIX OTIBITOBH MPAKTUYECKUX
pabot

110 MOJIYYCHHUIO U U3YYCHUTIO
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[IpencraBurenu BbICHINX KapOOHOBBIX
KUCJIOT: CTEAPHUHOBAS, TAJIBMUTHHOBAS,
OJICWHOBAS, IUHO€BASL, IUHOTICHOBAS
KUCIOTHL. CIIOCOOBI TIOTyUeHHS U
pUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnoxwusbie a¢upsl. ['oMonorudeckuii psia,o0mias

dbopmyna, uzoMepus u

HOMEHKJIaTypa.

Kupsl: cTpoenue, pu3nveckue U XMMHUYECKHE
CBOWCTBA KHUPOB: TUAPOIN3B KUCIION 1
LIEJI0YHOM Cpeniax.

Oco0eHHOCTH CBOMCTB JKHUPOB,

COJIEpIKalUX OCTATKU HEMPEeAETbHBIX
KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MpbLT4 KaK COJIM BBICIITUX KapOOHOBBIX
KHCIIOT, UX Mololiee neiicrue. [lousmue

O CUHmemu4ecCKux Mmoroujux cpedcmeax
(CMC)

3.3

YrieBoasl

OO11ast XapakTepUCTHUKA YIIIEBOIOB.
Knaccudukanus yrieBos1oB (MOHO-, TU-U
HOJIMCAXAPHIBI).

MoHocaxapuibl: TIH0K03a, GPPYyKTO3a,
pubo3a, rajakTo3a, 1e30KCupruoo3a.
®uznyecKkue CBOMCTBA U HAX0KJIEHUE B
npupone. Porocunres. Onmuueckas
usomepusl. KO]lbllamO-LlenHaﬂ
maymomepus Ha npumepe MoaeK).vl

OpraHMYECKUX BEILECTB.
IIpencraBisaTh pe3yabTaThl
OKCTIEPUMEHTA B (JOpME 3aInCch
YpaBHEHUH COOTBETCTBYIOLINX
peaxkuuii ¥ J1enaTh BbIBOIbI HA UX
OCHOBE.

[IpoBOAUTH BEIYUCIICHUS

JUISL OTIPENIEIEHUS MOJIEKYIISIPHOM
(bopMyJIbl OPraHUYECKOTO BELECTBA MO
YpaBHEHUIO XUMUYECKON PEAKITUUH TIO
MacCOBBIM JIOJISIM aTOMOB AJIEMEHTOB,
BXOJISIIIIMX B €0 COCTaB, a TAK)Ke Ha
OTpeJesieHre J0JIM BbIX0/1a MPOIyKTa
peakuuu

OT TEOPETUYECKH BO3MOKHOTO.
CaMoCTOATENBHO NTAHUPOBATh U
OCYHIECTBJISATh CBOKO NIO3HABATEIIbHYIO
JIeATEIbHOCTh;IPUHUMATh AKTUBHOE
ydacTue

B IPYNIIOBOM Y4eOHOU AEATEIHHOCTH
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27I0K03bl, npoexkyuu Xeyopca, o- u f-
AHOMeEPbl 2/IIOKO3bL.

XHUMHUYECKHE CBOMCTBA I'TIOKO3bI:

C Y4aCTHEM CIUPTOBBIX U aJbJACTHIHOUTPYIII,
CIIUPTOBOE Y MOJIOYHOKHUCIIOE OPOKEHHE
TJIFOKO3EL.

[IpuMeHeHue TITI0K03bl, €€ 3HAUCHHEB
KU3HEACSTEIIbHOCTH OpraHu3Ma.
Jucaxapubl: caxapo3a, MajibT03a U
nmakTo3a. BoccTaHaBnmmBaromue u
HEBOCCTAaHABIIMBAOIINE JUCAXapHUIbI.
I'maponus caxapo3ssl. HaxoxneHues
MPUPOJIE U IPUMEHEHHE.

[Tonucaxapuapl: Kpaxmall, TJIUMKOT€H H
nemwnonoza.  CTpoeHue - MakpOMOJIEKYI
Kpaxmala, TJIMKOT€HA U LEJUTI0JIO3bI.
du3nYecKue CBOMCTBA KpaxMalia u
LEJUTI0I03bI. XMMHUYECKHE CBOMCTBA
Kpaxmasia (TUpOJIn3, KaueCTBEHHAS
peakmus ¢ io1oM). XUMHUYECKUE

CBOMCTBA IEJLTIOJI03bI (THAPOIIH3,

peakius noiydeHue 3pupon

1esutrono3sl). [lonsarue

00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,
aIeTaTHBIH IIETIK).

JKCNEePpUMEHTAJIbHbIE METObI
H3Y4YeHHs BEIeCTB ¥ MX NPeBPaleHHH:
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® J[eMOHCTpaLUH:

— CBOWCTBa CHUPTOB: PAaCTBOPUMOCTHB
BOJIC, B3aNMOJCHCTBHE ITaHOIa

C HaTpHUEM, OKUCIIEHUE ITHJIOBOTO CIIUPTA

JUXPOMATOM Kajusl (BO3MOKHO HCIOJIb30BaHUE

BHJIEOMAaTEPHUAJIOB);

— KaueCTBEHHBIE PEaKINH AIbJETUIOB:C
aMMMaYHBIM PAaCTBOPOM OKCHJA cepedpa u
ruapokcuaoM meau(Il);

— XUMHYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KHCIIOTBI.

® J[aGopaTopHBIC OTIBITHI:

— peakuus IrIIUIepUHa ¢ THIPOKCHIOM
meu(Il);

— OKHCIIEHHE 3TUJIOBOTO CITUPTA B
aJIbJETU] PACKAJIEHHOW MEIHOM
MIPOBOJIOKOM;

— B3aUMOJICHCTBHE PacTBOPA ITFOKO3BIC
ruapokcugaoM meau(Il);

— B3aUMOJICHCTBHE KpaxMalia C HOJIOM.

o [IpakTHyeckue padoTHI:

Ne 2. Pemtenune skcriepuMeHTaNIbHBIX 3a/1a4
1o TeMe «CnupThl U GEHOJIbI»;

Ne 3. Pemienune skcriepuMeHTANIBHBIX 3a/1a4
no TemMe «KapOoHoBbIe KUCTIOTHI. CIIOKHBIE
3GUPBD».

® PacuérHrle 3a1aun:
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— OIpPENIEIECHUE MOJIEKYJIAPHOMN
(OpMyJITBI OPTraHIMYECKOTO BEIIESCTBA

110 MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXO/JISIIIIMX B €r0 COCTaB; [0 Macce (00beMy)
IPOAYKTOB CTOpaHUS;

10 KOJIMYECTBY BelllecTBa (Macce,
00beMY) MMPOIYKTOB PEAKIINH H/UIH
MCXOJTHBIX BEIIECTB;

— pelIeHHEe pacu€THBIX 3a/1a4

Ha OTpeIeTICHHE JTOJTM BBIX0/1a TPOIYKTa
PEaKIH OT TEOPETUIESCKH BO3MOKHOTO

Hroro no pazneny

41

Pa3nen 4. A3oTcoaep:kaniye opraHnyeckue coeJuHeHus!

4.1

AMUHEL
AMuHOKHCIIOTHL. benku

12

AMMWHBI — OpraHUYECKUE TTPOU3BO/THBIC
amMuaka. Knaccudukamus aMuHOB:
anrdaTUIECKUe U apOMaTHIECKHUE;
NePBUYHBIC, BTOPUYHBIC U TPETHYUHEBIE.
Ctpoenue mMoJiekyi, oomast popmyia,
HU30MepHs, HOMEHKIIaTypa B (pU3ndecKue
cBoMcTBa. XMMHUUECKOE CBOMCTBA
anrpaTUIECKUX aMUHOB: OCHOBHBIC CBOMCTRBA,
AIKWJIMPOBAHUE, PEAKIIMHI

C @30THCTOM KHCJIOTOM.

Conu aJKuIaMMOHHS.

AHWINMH — IpEICTaBUTEIh AMUHOB
apomaTtuueckoro psjaa. CtpoeHue
aHwIMHA. B3anMHOe BIUsSHUE TPy

PackppIBaTh CMBICI H3y4aeMBIX
HOHSATHH (BBIICIATH UX XapaKTepHbIE
NPU3HAKHN) ¥ IPUMEHSTh 3TH HOHITUSIIPH
OIIHMCaHUY COCTaBa U CTPOCHUS BEIIECTB,
JUIsl OOBSCHEHUS OT/ACNBHBIX (PaKTOB U
SIBJICHU.

Hcronp30BaTh XUMUYECKYIO

CHMBOJIUKY /ISl COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOI, COKpAIIEHHON)

dbopMyn a30TCoIEpKAITIX
OpPraHUYeCKUX BEIIECTB.

OnpenensTb NPUHAAICKHOCTD
a30TOCOJIepKAIUX BEIIECTB
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aTOMOB B MOJIEKYJIC aHUJIMHA.
OCOOCHHOCTH XMMHYECKUX CBOICTB
anuiuHa. KauecTBeHHbIE peakiuu Ha
AHWJIUH.

CriocoObl noJyyeHue U NPUMEHEHNE
anmn(aTHIecKuX aMHHOB U aHWINHA U3
HUTPOOEH30171a.

AmMuHokucnotel. HoMeHknaTypa u uzoMepusi.
OtnenbHBIEC IPEACTABUTEIN O-aMHUHOKHUCIIOT:
TJIMIUH, QJTAHUH, ()eHUIANaHUH, CEPUH,
2YMAMUHOBAS KUCTIOMA, TUSUH, YUCTEUH.
Onmuueckasuzomepust AMUHOKUCTOM.

D- u L-amunoxuciomer.

du3ndeckre CBOMCTBa aMHHOKHUCIIOT.
XHMHYeCKre CBOMCTBA aMHHOKHCIIOT KaK
aM(OTEepHBIX OPraHNYECKUX COCTMHECHUH,
peakmus TMOJIUKOHIACHCAIINU, 00pa30BaHHE
MIEOTUIHOMN CBSI3H.

buonoruyeckoe 3HaYeHNEe AMUHOKHUCIIOT.
CuHTe3 NENTUIOB.

benku xak mpupoHBIC TIOJIUMEDPHI.
[IepBuuHas, BTOpuYHas U TPETUYHAS
CTpYKTypa 0e1koB. XMMUYECKHE CBOWCTBA
OENKOB: TUAPOIU3, JCHATYpaIus,
KaueCTBEHHBIC PEAKIIUU

Ha OEeJIKH.

K OIpEJICIICHHOMY KJIACCy 110 COCTaByH
CTPOEHUIO, HA3bIBATh HX

10 CUCTEMATHYECKOM HOMEHKJIATYPE;
MIPUBOJIUTH TPUBUATHHBIC HA3BAHUS
OTJACJIbHBIX IPEJICTaBUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
MpUMEHECHHE, (PU3HUECKHE U XUMUICCKUE
CBOWCTBA, BAXKHEHIIINE CIIOCOOBI
MOJTy4EHUS] TAITUYHBIX TTPEICTaBUTEIICH
a30TCOJICPKAIINX COCTUHEHUMU.

OnuceIBaTh COCTaB, CTPYKTYPY,

OCHOBHBIE CBOMCTBA OCJIKOB;

MOSICHATH Ha TIPUMepax 3HaAuUCHUE

OEJKOB ISl OpPraHn3Ma YeIoBeKa.
[TpoBOAUTH BEIYUCIICHUS

JUTSL OTIPEICTICHUST MOJICKYIISIPHOM (hOPMYITBI
OPraHuYeCcKOro BEIIECTBa IO MaCCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJAIINX B €T0
COCTaB, a TaK)Ke 10 YpaBHEHUSM
XUMUYECKUXPEAKIIUN.

Hcnons3oBath 00IIeHAYIHBIC

METO/IbI IO3HAHMS

MIPU CAaMOCTOSATEILHOM

IJIAHWUPOBAHUH, IIPOBCACHUHN U
OINMCaHUHU XUMHUYCCKOI'O
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Ionamue 06 azomcodepicawux
2emepoOYUKTUYECKUX COCOUHEHUSIX.
Tupumuounosvie u nypunosvie
ocnoeanus. Hyxkneunoewvie kuciomol:
cocmas, cmpoerue u OUOI0SULEeCKOEePOb.
IKCNepPUMEHTAIbHbIE METObI
HU3y4YeHHs BellleCTB M UX NMPeBPalleHuii:

® J[eMOHCTpauuu:

— pacTBOpeHHE OEIKOB B BOJIC;

— JIeHaTypanus OeJIKOB IIPH HarpeBaHUH;
— IIBETHBIC PEAKIIUU OEIKOB.

® [IpakTuyeckue pabOThI:

No 4. Penienne sxcrnepuMeHTaIbHbIX3a1a4
10 TeME «A30TCOAEepKAIINE
OPraHUYECKHUE COCTUHEHUS;

Neo 5 Pemienue skciepuMeHTAIbHBIX3aa4
o Teme «Pacrno3HaBaHHe OPraHMYECKUX
COEIUHEHUINY.

® PacuérHble 3agaun:

— OIpeaeseHHe MOJICKYIISIPHOM

(OpMyIIbI OPraHUYECKOTO BEIIECTBA

10 MACCOBBIM JIOJISIM ATOMOB DJIEMEHTOB,
BXO/JISIIIIMX B €r0 COCTaB; Mo Macce (00bemy)
MPOIYKTOB CTOPAHUS,

0 KOJIMYECTBY BellecTBa (Macce,

HKCTIEPUMEHTA (J1a00paTOPHBIE OMBITHI
U TIPaKTUYECKUE PabOThI).
CaMOCTOSITENIEHO MJIaHUPOBATh U
OCYILIECTBIISATH CBOIO [T03HABATENIbHYIO
NeSITebHOCTD; IPUHAMATh AKTHBHOE
ydacTue

B TPYIIOBOI yueOHOM NesATeNbHOCTH
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00BbeMy) IPOAYKTOB PEaKIIMU
W/WJTH UCXOTHBIX BEIIECTB;

— pEUIeHHuE PaCUETHBIX 3a11a4
Ha OIIpECIICHUE J0JIU BBIXOA IPOAYKTa

pe€akuuu OT TCOPETUICCKU BO3MOKHOI'O

Hroro no pazneny

12

Pa3nes 5. BoicokoMoJieKyJ/IsipHbIe cOeIUHEHUS

5.1

BricokomouiekynsapHbIe
COETMHEHUS

6

OCHOBHBIE TTIOHATHSA XUMHU

BBICOKOMOJICKYIIAPHBIX COGHI/IHGHHﬁi MOHOMCED,

MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb

moJIMMepuUu3alun, CpEaAHAI MOJICKYJIApHAsA Macca.

OcHOBHbBIE METOIBICUHTE3A
BBICOKOMOJIEKYJISIPHBIX COETMHEHUHN —
MOJIMMEPHU3ALUS U

noJIMKOHAeHcauus. [Ipedcmagnenueo
cmepeope2yiApHOCMU U
HAOMONEKYIAPHOU CIPYKmype
HONUMEPOB, 3ABUCUMOCNL CBOUCME
HOTUMEPOB OM UX MOJIEKVIAPHO20 U
HAOMONEKYIAPHO20 CMPOEHUSL.
[Tonumepnsie maTepuansl. [Lnactmaccsl
(monMATUIIEH, TOIUIIPOTIHUIICH,
MOJIMBUHWIXJIOPU, TIOJIUCTUPO,
MOJUMETHIIMETaKPUIIAT, TOJIUKAPOOHATHI,
noymdyTHIEeHTepedTanar). YTunmmsanus u
nepepaboTKa MIacTuka.

OnacToMepsl: HaTypalbHbIH,

Brnajers nzydaeMbIMH XUMUYECKHMH
MOHATHSIMH: PACKPBIBATh CMBICIT
W3y9aeMbIX TTOHATHH U TPUMEHSTH 3TH
MTOHSTHSI IIPU ONTMCAHUH COCTaBa U
CTPOCHUS BBICOKOMOJIEKYIISIPHBIX
OPraHUYeCKUX BEIIECTB,

JUTs1 OOBSICHEHUSI OTACIBHBIX (DaKTOBH
SIBIICHUH.

Hcnonb30BaTh XUMUYECKYIO
CHUMBOJIMKY JIJIsI COCTaBJICHUS
CTPYKTYPHBIX (DOPMYJI BEIIECTB
(MOHOMEPOB U TIOJIUMEPOB) U
YpaBHEHUH PEaKIUi MOJTUMEPU3ALUIH
MOJINKOHIEHCALIMH.

OnuceIBaTh COCTaB, CTPOCHKUE, OCHOBHBIE
CBOMCTBA U MPUMEHEHHUEKAYIYKOB,
Haunboee

pacipoCTpaHEHHBIX BUOB IIACTMACCH
BOJIOKOH.

Hcnonb30Bath OOIIEHAYUHBIE
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CHHTETHYECKHE KayuykH (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIH, U30IIPEHOBBIN) U
CUIMKOHBI. Pe3una.

Bonokna: HaTypasibHbIE (IIEPCTh, LIEJK),

UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE BOJIOKHO),

CHHTETUYECKUE BOJIOKHA (KAIPOH U JIABCaH).
Tonumepwl cneyuanvHo2o HasHayeHUs
(meghion, Keanap, 31eKmponposoosujue
noaumepwl, buopasnazaemvie HOIUMEPDL).
IKCNepUMEHTAIbHbIE METOIbI

H3Y4eHHs BEIeCTB U X MPeBpalleHHii:

® J[eMOHCTpaluH:

— O03HAKOMJICHHE C 00pa3IiaMu MPUPOTHBIX U
MCKYCCTBEHHBIX BOJIOKOH,ITACTMAcC,
Kay4dyKOB.

® [IpakTdeckue paboThI:

Ne 8. Pemienue sxcnepuMeHTaIbHBIX3a/1a4
1o Teme «Pacno3HaBaHue

IJIACTMACC U BOJIOKOH»

METO/bl TO3HAHUS MPH
CaMOCTOSITEJIEHOM

IUTAHUPOBAHHH, IPOBEICHUH U
OTIMCAaHUH XUMHUYECKOTO
AKCTIEPHUMEHTA (J1a00paTOPHBIE OIBITHI
U IIPaKTUYEeCKue paboThI)

Wtoro mo pazneny 6
OBIIEE KOJIMYECTBO 102
YACOB I10 [TPOTPAMME
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11 KJIACC

No Haumerosanue KommuectBo OCHOBHBIE BU/IBI ICATCIIBHOCTH
- A3167I0B 1 TeM [IporpammHoe conepxanue ARLA
/11 pasa 4acoB 00yyaromMXxcs
y4e0HOTO TIpeIMeTa
Pasznen 1. Teopernueckue 0CHOBBI XMMHH
1.1 | Crpoenue aToma. 9 Atom. CocTaB aTOMHBIX sIJIED. PacKpeIBaTh CMBICT H3y4aeMBIX

[Iepnoanueckuit 3akOHU
[Iepnoanueckas cucrema
XUMHUYECKUX DIEMEHTOB
J.N. Menneneesa

XUMUYECKUH 371eMEHT. M30TOTbI.
Kopnyckynapno-eonnosotl oyanusm,
080UCMBEHHAS NPUPOOA IJIEKMPOHA.
CtpoeHnne IeKTPOHHBIX 000JI09eK
aTOMOB, K8AHMOBbLE YUCIA.
DHepreTHYecKue YpOBHH U TIOTyPOBHHU.
Atomuble opOuTanu. Kimaccudukamms
XHUMHUYECKHX 3JIEMEHTOB (S-, p-, d-, f-
aneMeHThl). Pacnpenenenue 3JeKTpOHOBIIO
ATOMHBIM OPOUTAIISIM; HPUHYUN MUHUMYMA
anepeuu, npunyun Ilaynu, npasuio Xynoa.
DIIEKTPOHHBIE

KoH(purypauu aroMoB 351eMeHToB I — IV
NEPUOJIOB B OCHOBHOM H BO30YKJICHHOM

COCTOSAHHHU, DJICKTPOHHBIC KOH(I)I/Il"ypaLII/II/II/IOHOB.

Ilousamue 06 sHepeuu uoHU3AYUU,
SHepeuu  cpoocmeda K
DJIEKTPOOTPUIIATEITLHOCTb.
[lepuonnueckuii 3akoH u [lepuoanueckas

97IeKMPOHY.

MOHITHH (BBIICISITh KX XapaKTEPHBIC
MIPU3HAKN) ¥ IPUMEHSTh 3TH MOHATUSTIPH
OTIMCAaHUH COCTaBa U CTPOCHHMSI BEIIECTB,
JUTSE OOBSICHEHHSI OTACIBHBIX (PAKTOB H
SIBIICHUH.

PackpeIBaTh CMBICIT ITEPHOTUICSCKOTO
3akoHa J[. 1. Menneneena u
JEMOHCTPUPOBATH €ro
CUCTEMAaTU3UPYIOIYIO,

OOBSICHUTEIBHYIO U

MPOrHOCTUYECKYIO (DYHKIIUU.
XapakTepu30oBaTh IMEKTPOHHOE
CTpOEHHUE aTOMOB (B OCHOBHOM U
BO30Y)XIEHHOM COCTOSIHMH) U HOHOB
XUMHYECKUX 1eMEHTOB 1 — 4 mepuoioB u
WX BaJICHTHbBIE

BO3MOYKHOCTH, UCTIOJIB3YsI MOHSATHSS-, P-,
d-37eKTpOHHbBIE OPOUTAIIH,
SHEpPreTHUECKHe YPOBHHU.

OOBACHATH 3aKOHOMEPHOCTH
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crucTemMa XUMUYecKuXx anemeHToB/l. 1.
MenneneeBa. Cs3b [leproanueckoro

3aKOHa U

[Teproanyeckoi CUCTEMbI XUMUYECKHX
3JIEMEHTOB C COBPEMEHHOU TEOPHUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHNYECKHUX 3JIEMCHTOB U 06p33y€MI>IX MU
IMPOCTBIXH CJIOKHBIX BEHICCTB I10 I'pyIinaM U
nepuojaM. 3HaueHue NepUoINYECKOro 3aK0Ha
J.1. Menneneena.

3KCHepl/lMeHTaﬂle)le METOAbI

HU3yYeHUsI BelIeCTB M UX NPeBpallleHHii:

® J[eMOHCTpaluH:
— Buabl Tabmun «Ileproandeckas
CHCTEeMa XUMHUYeCKHuX daeMeHTOB/I. .

Meunneneesay»

W3MEHEHHS CBOMCTB XMMHYCCKUX
3JICMEHTOB U MX COCIMHCHUM

10 TIEpUOJaM U IpyIIam
[Tepuonnueckout cucrembl/l.

H. Menneneepa

1.2

CtpoeHue BeliecTna.
MHuoroo6pasue
BEIIICCTB

11

Xumudaeckas CBI3b. BHIBI XMMHUYECKOMCBSI3NU:
KOBaJIEHTHAs1, MOHHAs, METAJIJINYECKasl.
MexaHu3Mbl 00pa30BaHUs KOBAJICHTHON
CBSI31: OOMEHHBIN M IOHOPHO-AKIIEIITOPHBIH.
DHeprus U 1auHa cBs3H. [1oJsIpHOCTS,
HaIPaBJIEHHOCTh U HACBIIIAEMOCTh
KOBAJIECHTHOM CBA3U. KpaTHble CBS3M.

BonoponHas cBsizb. MeXMONEKYISIpHBIE
B3alMOJEHCTBHS.

PackpbIBaTh CMBICHT H3y4aeMbIX

MOHATUH (BBIACIATH UX XapaKTePHbIC
MIPU3HAKHW ) U IPUMEHSTH 3TH MTOHATUSAIIPU
OIHUCAHUU COCTaBa U CTPOCHHUS BEILIECTB,
JUTSL OOBSICHEHHS OT/ICTBHBIX (DAKTOB M
SIBIICHUH.

Onpenenarb BUAbl XUMHUYECKOU

CBsI31 (KOBaJICHTHOM, MIOHHOM,
METaTUYECKON, BOJIOPOIHOM)

B COCOANMHCHUAX, TUIL
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BanenTtHOCTD 1 BaJICHTHBIE BO3MOXKHOCTH

aTOMOB. [ ubpuouzayus amomusix opoumanetl.

CBs13b JIEKTPOHHOMI

CTPYKTYPBI MOJIEKYJI C UX
r€OMETPUUECKUM CTPOCHHEM

(Ha mpuUMepe COeTMHEHHI PTIEMEHTOB
BTOPOTO MEPHO/IA).

[IpencraBienne 0 KOMIUIEKCHBIX
coenuHeHnx. CocTaB KOMIUIEKCHOTO MOHA:
KOMIUTIEKCO00Opa30BaTeh, JINTAH/IBI.
Koopaunarmmonnoe uucino. Homenknarypa
KOMITJIEKCHBIX COeMHEHNI. 3HaUeHHE
KOMIIJIEKCHBIXCOoequHeHni. Iloasgrue

0 KOOpAMHAUMOHHOW XuMKu. BemecTBa
MOJIEKYJSIPHOTO U HEMOJIEKYJISIPHOTO
cTpoeHus. THUITBI KpUCTATUTHYECKIX
pemeTox (CTPYKTyp) U CBOMCTBA
BemecTB. [ToHATHE O TUCTIEPCHBIX
CHCTEMaXx.

Hctunneie pactBopsl. [IpencraBinenue o
KOJUTOUIHBIX pacTBopax. CriocoObl
BBIPa)KCHUS KOHIICHTPAIIUHA PACTBOPOB:
MaccoBasl JI0JIsI BEIIECTBA B paCTBOPE,
MOJISIpHAs KOHIIEHTpanus. HacbiieHHbIe

H HCHACBIIICHHBIC PAaCTBOPHLI,
pacTBOPHUMOCTD. KpI/ICTaJ'IJ'IOI‘I/I)IpaTLI.

KPUCTAJUIMYECKOU PEIIETKH
KOHKPETHOI'O BEIIECTBA.

OOBsACHATH MEXaHNU3M 00pa30BaHUs
KOBAJICHTHOM CBsI3U (OOMEHHBIN U
JIOHOPHO-AKIIETITOPHBIN).
OmnpenensiTh BaJIGHTHOCTDb U CTETEHb
OKHUCJIEHUSI XMMHUYECKUX 3JIEMEHTOB B
COEIMHEHUSIX PA3JINYHOIO COCTaBA.
OOBSACHATH 3aBUCUMOCTD CBOMCTB
BELIECTB OT BUJA XMMHUECKOHN CBS3UU
THIA KPUCTAIUTMYECKON PEIIETKH.
[TpoBOIUTH BEIYUCTICHUS

C MCTIOJIb30BaHUEM MOHSITHS
«MaccoBas 10JIs BEIIECTBAB
pacTBope»
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Knaccudukanus u HoMeHKIaTypa
HEOPraHNYECKUX BEIIECTB.

3KCHepI/IMeHTaJIbeIe METOAbI
H3YYCHHUS BCIIECCTB U UX npeBpameHni/i:

® J[eMOHCTpaluH:

— MOJEJIH KPUCTAJUIMYECKUX PEMIETOK.

® PacuéTHnle 3a1a4H:

— C HCIIOJIL30BAaHUEM TTOHSITHI

«MaccoBasi J0Jisl pACTBOPEHHOTO BEUIECTBAY,

«MOJIIpHAst KOHIIEHTAIIHS

1.3

XUMHUYECKUE PEAKIINU

19

Knaccudukanuss XMMHUYECKUX peaKiuii B
HEOPraHWYECKOM M OPraHuYe€CKON XUMHUH.
3aKOH COXpaHEHMsI MacChl BEIIECTB; 3aKOH
COXPaHEHHUS U MPEBPALIECHUS SHEPTUU NPU
XUMHUYECKUXpeakusaX. TennoBsie 3hPeKTo
XUMHYECKUX PEaKLIUi.

Tepmoxumuueckue ypaBHEHHSL.
CKOpOCTh XMMHUUYECKOMN pPEaKiinu, ee
3aBUCHUMOCTD OT Pa3IMYHBIX (PaKTOPOB.
['oMoreHHble U reTepOreHHbIE PEaKIUu.
Karanu3 u xatanuzatopsl.

OOpaTtumbie U HEOOPATUMBIE PEaAKIIHH.
Xumuueckoe paBHoBecHe. Koncranra
XUMHUYECKOTO paBHOBecHs. DaKTOPHI,
BIIMSIONINE HA TIOJIO)KEHUE XUMUYECKOTO
paBHOBECHS: TEMIIEPATYPA, JaBICHUE

PackpbIBaTh CMBICIT H3y4aeMBbIX
MOHATUH (BBIACTATH UX XapaKTEPHbIE
MIPU3HAKHN ) U IPUMEHSTh 3TH MTOHATUSATIPU
OTIMCAaHUU COCTaBa M CTPOCHUS BEIIECTB,
JUTsT OOBSICHEHUS OT/ICIbHBIX (DAKTOB U
SIBIICHUH.

KnaccudumupoBats XuMuueckue
PEaKIMH 110 Pa3JIMYHBIM MPU3HAKAM
(4ucIy ¥ COCTaBY pearupyrommx
BEIIECTB, TEIJIOBOMY dPhEKTyY

peaKInK, U3MEHEHHUIO CTENEeHEer
OKHCJIEHHUS DJIEMEHTOB,

00paTUMOCTH, YYaCTUIO

Katajau3aTopa H T.11.);

CaMOCTOSITENILHO BEIOUPATh

OCHOBAHUSA U KPUTEPUU

JUTSE KITAcCU(UKAIIUU XUMHUYECKUX
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Y KOHIICHTPAIIMU BEIIECTB, yIaCTBYIOIIUXB
peakuuu. [Tpunuun Jle laremnse.
DNEKTPOTUTHICCKAST TUCCOITUAITHS.
CunbHBIC U CITA0BIC AIEKTPOJIUTHI.

Crenens auccouuanun. Mounoe
npouseedeHue 600vl. Cpenia BOJAHBIX
pacTBOPOB:  KHUCJOTHasA,  HEWTpajbHas,
menovHas. Bomopoansiii mokaszarens (PH)
pactBopa. ['uaponus comnen.

Peakuun nonnoro ooMena.

OKI/ICJ'H/ITGJ'H)HO-BOCCTaHOBI/ITeHBHI)IepeaKHI/II/I.

CrereHs OKHCIICHUS.

OKHUCINUTEIIHF U BOCCTAHOBUTEITE.
[Ipouiecchl OKUCIEHUS U
BOCCTaHOBJICHUS. BaxkHenmue
OKHCIIUTEIN U BOCCTAaHOBUTEIH. MeTo 1
AJIEKTPOHHOTO OanaHca. DIEKTPOJIU3
pacTBOPOB M PACIIaBOB BEIIIECTB.
IKCIepUMEHTAIbHbIE METOAbI
HU3Y4YeHHs BellecTB U UX
NpeBpalleHuii:

® JleMoHCTpauu:

— pazjIoKEeHHue MEPOKCHIa BOJOPOIaB
MPUCYTCTBUM KaTaau3aropa.

® JlaGopaTOpHBIE OMBITHI:
— TMPOBEJICHHUE PEaKINil HOHHOTO
oOMeHa;

peaKkuum.

OOBACHATH 3aKOHOMEPHOCTH
IPOTEKAHNS XUMUYECKUX PEAKLIUIC
Y4ETOM UX SJHEPreTUYECKUX
XapaKTEPUCTHK, XapaKTep U3MEHEHUSI
CKOpPOCTH XMMHMYECKOU pEaKIK1

B 3aBHCHMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TAK)KE XapaKTep
CMEIIEHUSI XUMHUYECKOTO PaBHOBECHSITION]
BJIWSTHHEM BHENTHUX BO3JIEHCTBHI
(mpuHIMT

Jle HlaTemnne).

PackpbIBaTh CyIHOCTB:
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii  MOCPEACTBOM  COCTAaBJICHUS
AJIEKTPOHHOTO OalaHca ATUX

peaKInii; peakiuii HOHHOTO OOMEHa
IIyTEM COCTABJIEHUS UX MOJHBIX U
COKpalIéHHbIX HOHHBIX YPAaBHEHUN;
peaKkuii TUIPOJIN3a, peaKInid
KOMILJIEKCOOOpa30BaHus

(Ha mpUMepe THIPOKCOKOMILIEKCOB
[UHKA U QJTFOMHUHUS).

[IpoBOANTH U OMKCHIBATH XUMUYECKUM
AKCIIEPUMEHT: OIpEACIICHUE CPeabl
BOJHBIX PaCTBOPOB BELIECTB;
IIPOBEJCHUE
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OTIpEJICTICHUE CPE/Ibl PACTBOPOB BEILIECCTB

C IOMOIIBIO YHUBCPCAJIbHOTOMHANKATOPA.

® [IpakTuyeckue pabOThI:
Ne 1. Bniusinue paznu4Hbix (GakTOpOBHA
CKOpPOCTb XUMHUYECKOW PEaKIINy;

Ne 2. Bnustnue pa3nuaHbIX (PaKTOpPOB

Ha I0JIO’KEHNE XUMUYECKOTO PAaBHOBECHS],
Ne 3. Xumuueckue peakuy B pacTBOpax
JJIEKTPOJIUTOB.

® PacyéTHrle 3a1a4N:

— pacy€Thl MacChl BEIIECTBA

WM 00beMa ra3oB 10 U3BECTHOMY
KOJINYECTBY BEILLIECTBA, Macce

WK 00bEMY OJTHOTO U3 yJaCTBYIOIIMXB
pEaKIMU BELIECTB;

BBIYHCIICHHE MAaCCOBOM JOJIN 1

MOJISIPHOM KOHIICHTPAIIMH BEIIECTBAB
pacTtBope;

BBIYHMCIICHHE MacChl (00beMa,

KOJIMYECTBA BEILIeCTBA) IPOIYKTa
peaKIuy, eciii OJTHO U3 BEIIeCTB 1aHOB
BU/JIE PACTBOPA C OIPE/ICTICHHOW MacCOBOM
J0JIel paCTBOPEHHOTO BEIIECTBA

peaknuii HFOHHOTO 0OMeHa; 3ydeHue
BIIUSIHUS Pa3/InYHbIX (DaKTOPOB

Ha CKOPOCTbh PEaKUU U MOJIOKEHUE
XHUMHYECKOI'O PAaBHOBECHS.
CrnenoBath npaBujaM MoJIb30BAHUS
XUMHUYECKOHN MOCYA0H U 1abopaTOPHBIM
000pyI0BaHHEM.

IIpencTaBisTh pe3yabTaThbl
XHUMHYECKOT0 SKCIIEpUMEHTaB

dbopme 3anucy ypaBHEHHI
COOTBETCTBYIOLIUX PEAKIIHN

U JIeJaTh BHIBOJbI HA UX OCHOBE.
[TpoBOIUTH BHIYHUCIEHUS:

C MCMOJIb30BAaHUEM ITOHATHS
«MaccoBasi 10151 BEMECTBa

B PACTBOPE», a TAKXKE 110 YPABHEHUAM
XMMHMYECKHUX PEAaKLIUH, B TOM YHUCIIE
TEPMOXUMHUYECKHE PACUETHI

Hroro o pazneny

39
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Pa3nen 2. Heoprannueckasi XuMus

2.1

Hewmerasibl

31

IlonoxeHne HEMETAIIOB

B [leproanueckoil cucteMe XuMHYECKUX
anemenToB .M. MenneneeBa u 0COOCHHOCTH
CTPOCHHS UX aTOMOB.

du3nyeckue CBOMCTBA HEMETAJIIOB.
AmoTponusi HeMeTaJuIoB (Ha mpuMepe
KHUCIIOPO/Ia, cephl, pochopa u yriepona).
Bonopon. [Monyuenne, puznueckue u
XUMHUYECKHE CBOMCTBA (peaKInuu

¢ MeTaJlJIaM1 U HEMETAJIAMH,
BOCCTAQHOBJICHUE OKCHUIOB M COJICH).
I'mapuabl. TONIIMBHBIE JIEMEHTHI.

I"anorensl. HaxoxaeHue B mpupoe,
crocoObl MOJTydeHUs PU3NIECKHUE U
XHUMHYECKHE CBOMCTBA.

["anorenoBoopoabl. BaxxkHelme
KHCIIOPOJICOACPIKAIINE COSTMHEHUSI TaJIOTCHOB.
JlaGopaTopHbIe U TPOMBIIIICHHBIE CITOCOOBI
MOJTYy4CeHHS TaJIoreHoB. [I[puMeHeHne rajioreHoB
U UXCOEIUHEHUI.

Kucnopon, o3on. JJaboparopHsie u
MPOMBIIIJICHHBIE CIIOCOOBI MOTy4eHUs
Kuciopoia. Gu3nyecKkne 1 XUMHIECKUE
CBOMCTBA KMCJIOPOJIa U 030HA; X
npuMeHeHne. OKCUAbI U IEPOKCUIBI.

PackpbIBaTh CMBICIT N3y4aeMbIX OHATUN
(BBLIENSITH UX XapaKTePHBICTIPU3HAKH) U
IPUMEHSTH 3TH MOHATHUSIIPU ONUCAHUU
COCTaBa U CTPOEHUS BEIIECTB, JUIS
00BsICHEHUS OTIENbHBIX (PAaKTOB U SIBJICHUH.
OO0BsCHATH 001I1E 3aKOHOMEPHOCTHB
M3MEHEHHUU CBOMCTB HEMETAIIJIOB MUX
COCAVHEHUH C Y4ETOM CTPOCHUS UX
aTOMOB U TOJIOKEHUS

B [lepnonnueckoii cucreme
XUMHUYECKUX 3JIEMEHTOB

J1. 1. Menneneena.

Xapaktepru30BaTh (OMMUCHIBATH) OOIIHE
XMMHUYECKHE CBOMCTBAa HEMETAIJIOB, UX
Ba)KHEHUIIIX COCTUHCHUH,

HOJTBEPAK/1asi 3TO OIIMCAHUE
IpUMEepaMu ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX
peaKkIuu.

CocTaBisATh ypaBHEHMUS
OKHUCIIUTENIbHO-BOCCTAHOBUTEIIbHBIX
peakuuii ¥ peakuii HOHHOro 0OMeHan
pacKphIBaTh UX CYIIHOCTb

C MOMOIIIbIO AEKTPOHHOTO OanaHca

Y MIOHHBIX YPaBHEHHH.
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Cepa. HaxoxaeHnue B npupoje, crocoobl
MOJTydeHUs], PU3NICCKUE M XUMUICCKHEC
cBoiictBa. CepoBOIOPO, CYTbMUIBI.
Oxcuppl cepbi(IV) u (VI). Cepaucrast u
CEpHast KHCIIOTHI U MIX COJIN.
Oco0eHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[TpumeHeHue cephl U €€ COCTMHCHHIA.
A30T1. HaxoxeHue B mpupo/e, Criocoosl
MOJTydeHUs], PU3NICCKUE M XUMUICCKHE
CBOICTBAa. AMMUaK, HUTpUAbl. OKCHIBI a30Ta.
A30THCTas ¥ a30THAS KHCJIOTHI M UX COJIH.
Oco0eHHOCTH CBOMCTB Q30 THOUKHUCIIOTHI.
[IpuMeHeHre a30Ta ¥ €ro COSTMHECHUH.
A3OTHBIC yIOOpEHHS.

®docdop. Haxoxnenue B mpupoe,
crocoObl MOJTydeHus, PU3NIECKHUE U
XUMUYeCcKre cBoicTBa. Dochusl u
docdun. Oxcuasl hocdopa,
oprodochopHas KUCIOTa U €€ COJIH.
Memadghocoprnas u nupogpocghopnas
Kuciomsl, ghocpopucmas u
gocgoprnosamucmasn Kuciomol.
[Ipumenenne pocdopa u ero coeMHEHHI.
®ochopnbie ynodbpeHus. Yriaepos.
Haxoxzaenue B mpupoe, crnocoobl
MoJTydeHus1, PU3NYECKUE U

XHUMHUYECKHE CBOMCTBA. OKCI/II[BI

XapakTeprus3oBaTh BIUSIHUE
HEMETAJIJIOB U NX COCAUHCHUI

Ha JKMBBIE OPraHU3Mbl; ONIMCHIBATH
MIPUMEHEHUE B PA3JIMYHBIX 00JIACTAX
MPAKTUYECKOW IESITEIBHOCTU YEJIOBEKA.
[TonTBepkaath CylecTBOBAHUE
TEHETUYECKOU CBSI3U MEXKIY
HEOPraHMYECKUMU BEIIECTBAMUC
MOMOIIBIO YPaBHEHHI
COOTBETCTBYIOIIUX XUMUYECKHX
peaKkum.

[IpoBoUTH peakuu,
MOJITBEPKIAFOIINE KAYECTBEHHBIN
COCTaB BEILECTB; PACIlO3HABATh
OIBITHBIM MTYTEM aHHOHBI,
MPUCYTCTBYIONIME B BOJHBIX
pacTBopax.

HaGnromats 1 onuceIBaTh
JIEMOHCTPAIMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITEILHO TJIaHUPOBATb,
MPOBOJUTH U ONMUCHIBATh XUMUYECKHI
AKCIIEPUMEHT (J1a00paTOPHBIC OIBITHI U
MpaKTUYECKUEe PaboThI);

MNPpEACTABJIATH PC3YJIbTAThI
XUMHUYCCKOI'0O SKCIICPUMCHTA
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yriepoaa(Il) u (1V), yronbHas KucioTa uee
cosm. [IpuMeHeHune yriaepoa u ero
COCAVHEHUH.

Kpemuuii. Haxoxzaenue B npupone,
cnocoObl  TONydeHUs, (Qu3nueckue u
XUMUYecKkre cBorcTBa. OKCu
kpemHus(1V), kxpemMHHEBast KUCIIOTA,
cunukatel. [IpuMeHeHne KpeMHUS 1 ero
coenuHeHui. CTEKI0, €ro mojJy4yeHue, BUIbI
CTEKOJI.

JKCnepUMEHTAIbHbIE METO/bI

U3y4eHHUsl BellecTB U UX NMpeBpaLleHuii:

® J[eMOHCTpaluH:
— 00pas3Ibl HEMETAIIJIOB;

— TopeHue cepsl, hocdopa, xenesa,
MarHusi B KUCIIOPO/IE.

® JlaGopaTtopHbI€ OMBITHI:

— KauyeCTBEHHBIC PEAKIIUH
Ha HEOPTraHWYECKHUE MOHBI U KATHOH
BOJIOPO/Ia;

— TIOJly4eHHE U COOMpPaHUE Ta30B.

® [IpakTuyeckue paboThI:

Ne 4. Pemenue skcriepMMeHTaJIbHBIX3a/1a4
1o Teme «l'amoreHs»;

Ne 5. Pemienue sxcriepuMeHTaIbHbBIX
3az1a4 1o reMe «Cepa 1 ee COETMHEHUS.

B (hopMe 3amrcu ypaBHEHUU
COOTBETCTBYIOILUX pEaKIUH U JIeNaTh
BBIBO/IbI HA X OCHOBE.

CnenoBatb npaBujaM MoJIb30BAHUS
XMUMHUYECKOH MOCYA0H U 1ab0paTOPHBIM
000pyI0BaHHEM.

[TpoBOIUTH BEIYHMCICHUS

10 YPaBHEHUSAM XUMHUECKUX
peaKkuum.

CaMoCTOATENBHO MJIAHUPOBATh U
OCYIIIECTBIISATH CBOIO [TO3HABATENIbHYIO
JeSTeNIbHOCTh; IPUHUMATh aKTUBHOE
ydactue

B TPYNIOBOM Y4€OHOU AEATEIHHOCTH
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No 6. Pemnienne sxcriepuMeHTaIbHBIX 33124
no TemMe «A3oTr U ¢ochop U HX
COEMHEHUS.

® PacuérHrlie 3a1a4u:;

— BBIYHCIICHHE MAacChl BEIECTBA WIIN
0o0beMa ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WIIN
00beMy OJIHOTO U3 YYaCTBYIOILIUXB
peaKIy BEIIEeCTB;

— BBIYUCIICHUE MacChl (00BeEMa,
KOJIMYECTBA BEIECTBA) MTPOIYKTOB PEAKITUH,
€CIT OJTHO M3 BEIIECTB HMEETIIPUMECH;

— BBIYUCIICHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) IPOYKTa
peaxiuu, eclii OJTHO U3 BEIIECTB JaHOB
BHJIE pacTBOPA C ONPEIETEHHON MacCOBOM
J0JIel paCTBOPEHHOTO BEIIECTBA;

— BBIYHUCIICHUE BbBIXOda ITPOAYKTaA
pE€aKuu OT TCOPETHUIYCCKHN BO3MOXKHOTI'O

2.2

Mertamnbl

23

[Tonoxenne meraiuios B Ileproauueckoit
CUCTEME XMMHUUYECKHUX AJIEMEHTOB.
Oco0OeHHOCTH CTPOEHHUS AIEKTPOHHBIX
000J109YEeK aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuueckux
971eMEeHMO8-MeMalos 8 3eMHOU Kope.

PaCKpBIBaTB CMBICJI U3y1aCMBbIX

MOHATHH (BBI)IGJ'ISITB HX XapaKTCPHBIC
HpI/I3HaKI/I) U MIPUMCHSTH 3TU TOHATUSAIIPU
OIIMCaHUU COCTaBa U CTPOCHUMA
HCOPraHN4CCKUX BCIICCTB,

JJIsL 0OBsICHEHUS OTACIBHBIX (I)aKTOB
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O6mue ¢usmyeckue CcBOKCTBA
TexHuke. CIuiaBbl METaJIJIOB.

DNEKTPOXUMHUYECKUN psiJ] HANIPSHKEHUH
MeTauioB. O0Iure CrocoOb! MOTyYeHHS

MCTAJJIOB: TUAPOMETAJIITYPIrus,

NUPOMETAIUTYPI s, JIEKTPOMETAILITYPrHUsl.

[TonsATHE O KOPPO3UH METAILIOB.
CriocoOpl 3amuThl OT KOppo3uu. Obmas
XapaKTepUCTHKA METAJIOB

| A-rpynnel [leproanueckoit cuctemsl
XUMUYECKUX 3J1eMeHTOB. Harpuit n
Kalluii: mojrydeHue, pusndeckue u
XMMHYECKHE CBOMCTBA, IPUMEHEHUE
IPOCTHIX BEIECTB U UX COCTUHEHUH.
OO11ast XxapakTepUCTUKA METAIUIOB
lHA-rpyrms [leproqudeckoit cucteMsl
XUMUYECKUX 3JIEMEHTOB. Maruuii u
KaJlbLIU: OJTy4YeHue, Gu3nyeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE
IPOCTHIX BEILECTB U UX COETUHEHUH.
JXKectkocTh BOJBI M CIIOCOOBI €€
yCTpaHEHHUs.

ANOMUHUE: oNTydyeHue, GU3nYecKue u
XMMHUYECKHUE CBOMCTBA, IPUMEHEHHUE
IIPOCTOTO BELIECTBA U €r0 COEANHEHNN.

AmdorepHble cBOICTBA OKCUIA U

METaJUIOB.
[IpuMenenne MeTalyioB B OBITY, HPUPOJIE U

U SIBJICHUU.

OOBsCHATH 0011IME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOICTB 3JIEMEHTOB —
METAJIJIOB U UX COETUHEHUN ¢ yUETOM
CTPOEHUS UX aTOMOB U MOJIOKEHHUSI

B [lepnonnueckoii cucreme
XMUMHUYECKUX 3JIEMEHTOB

J. 1. Menneneena.

XapakTepu3oBaTh (OMHMCHIBATh) 00IINE
XHUMHYECKHE CBOMCTBA METAIIJIOB, UX
BAXKHEHIINX COCTMHCHUM,
MOATBEPK/1asi ATO ONMHCAHNE
IIpUMepaMu YpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX
peaKuuil; IPUMEHEHNE METAJUIOB B
Pa3IMYHBIX 00J1aCTAX

IIPAKTUYECKOM AEATEIbHOCTU YEIIOBEKA,
a TaKKe UCMOJIb30BaHUEHX IS
CO3JaHMsI COBPEMEHHBIX MAaTEPUATIOB U
TEXHOJIOTHl.

OnuceIBaTh CIOCOOBI 3AIIUTHI
METAJJIOB OT KOPPO3HH.

PackpriBaTh CylIHOCTB
OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuil  MOCPEICTBOM  COCTaBJICHUS
AIIEKTPOHHOT0 OanaHca 3THX

peaKkuuu.
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TUAPOKCHUA aTIOMHUHHS,
TUAPOKCOKOMILIEKCHI amoMuHus. O0mas
XapaKTEePUCTUKA METAJUIOB MOOOYHBIX
noarpynn (b-rpynm) [lepuonnyeckoit
CHUCTEMBI XUMUYECKUXIEMEHTOB.
DuU3NYECKUE U XUMUYECKHE CBOMCTBaXpoMa
U ero coequHeHn. OKCUIbl U THAPOKCHIbI
xpoma(Il), (1) u (V1).

Xpomartsl U AUXPOMAThI, UX
OKHCIUTENbHBIE CBOMCTBA. [loiryuenne n
IIPUMEHEHHE XPOMA.

®u3ndecKue 1 XMMHUYECKHE CBOMCTBA
Maprasiia v ero coeiuHeHui. OCHOBHBIE

coequnaenus maprauia (1), (IV), (VI) u (VII).

[lepmaHranaT Kajius, €ro
OKHUCIIUTEILHBIE CBOMCTBA.

duszndeckre ¥ XUMHYIECCKHE CBOMCTBA
Jkenes3a u ero coequHeHuin. OKCHIbI,
rugpokcusl u con xenesa(ll) u (I11).
[Tony4yeHune 1 MpUMEHEHHE JKeJIe3a U ero
CILIaBOB.

Menp: nonydenue, puznueckue u
XUMHUYECKHE CBOMCTBA, IPUMCHCHHE

IIPOCTOIro BCHICCTBA U €TI0 COGﬂHHeHHﬁ.HHHKl

IMOJIY4YCHHC, (1)I/I3I/IIIGCKI/I€ n
XUMHUYCCKHUEC CBOﬁCTBa, IMPUMCHCHUC

IIpoBoauTh peakuuy,
MOATBEPKIAIOLIUE XapaKTEpHbIE CBOWCTBA
M3y4aeMbIX BEUIECTB, PaCllO3HABATh
OTIBITHBIM ITyTEM HOHBIMETAIIIIOB,
IPUCYTCTBYIOILIHE

B BOJIHBIX pacTBopax. [IpoBoanTh

Y ONTUCHIBATh XUMHUECKHIA
AKCIEPUMEHT (J1abopaTopHbIE

OTIBITHI M TPAKTUYECKHUE PAOOTHI);
NPECTaBISTh PE3yIbTaThI
XHUMHAYECKOTO SKCIIEPUMEHTAB

dbopme 3anucu ypaBHEHHUI
COOTBETCTBYIOIIUX PEaKIUi U AeaTh
BBIBOJIbI HA X OCHOBE.

CrnenoBath npaBuiam MoJib30BaHUS
XUMHUYECKOH MOCYI0N 1 J1a00paTOPHBIM
000pyTIOBaHHEM.

[TpoBOIUTH BEIYUCTICHUS

M0 YPAaBHEHUSAM XUMHUYECKUX
peaKkIuu.

CaMOCTOSITENTFHO TUIAHUPOBATH U
OCYIIIECTBIISATH CBOIO [MO3HABATEIBHYIO
NEeSITeNIbHOCTh; IPUHUMATH aKTUBHOE
yyactue

B IPYNIIOBOM y4eOHO eaTenbHOCTH
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IIPOCTOTO BELIECTBA U €r0 COCIUHEHNH.
AmpoTepHBIE CBOKCTBA OKCHJIA

TUAPOKCH A IUHKA, THAPOKCOKOMITIJIICKCBIITMHKA.

IKCNepUMEHTAIbHbIE METOAbI
HU3yYeHUs] BeLIeCTB M UX NIPpeBpallleHHii:
® J[eMOHCTpaluH:

— KoJneKnus «MeTaniabl ¥ CIIaBEI,

— B3anMMOJICHCTBHE IETOYHBIX U
MIEI0YHO3EMEIIHLHBIX METAJIJIOB C BOJIOM

(BO3MOXHO HCTIOJIE30BaHUE
BHJICOMAaTEPHUAJIOB).

® J[aGopaTopHBIC OTIBITHI:
— B3aUMOJICHCTBHUE MIEIOYHBIX U
IETI0YHO3EMENBHBIX METAJUIOB C BOJIOW

(BO3MOXHO HCTIOJb30BaHUE
BHJICOMAaTEPHUAJIOB);

— B3aUMOJIEHCTBUE TUAPOKCUJIOB
ATIOMUHMS W IIMHKA C PacTBOPaAMH
KUCIIOT U MICI0YEH;

— KAUYCCTBCHHLIC PCAKIINH Ha KaTHOHBI
MCTAIJIOB.

® [Ipaktuyeckue pabOThI:
Ne 7. Penrenue skcriepuMeHTAIbHBIX

3a/1a4 1Mo TeMe «MeTallibl INIaBHBIX

HOJIrPYII;
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Ne 8. Pemienue skciepuMeHTAIbHBIX 33124
1o TeMe «MeTasuibl TOOOYHBIXIIOATPYIII.

® PacuérHrlie 3a1a4u:;

— BBIYHCJICHUE MacChl (00beMa,
KOJIMYECTBA BEILIECTBA) IPOYKTa
peaxiuu, eciiv OJTHO U3 BEIIECTB JaHOB
BHJIE pacTBOPA C ONPEIETEHHON MacCOBOM
JIOJIEN PACTBOPEHHOIO BEILIECTBA, WU
HUMECT NIPUMECH;

— BBIYUCIICHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) TPOIYKTa
peaKIyu, €CIIi OJHO W3 BEIIECTB JAHOB
BHJIE pacTBOPA C ONPEICTEHHON MacCOBOM
J0JIel paCTBOPEHHOTO BEIIECTBA;

— BBIYHUCIICHHUE BbBIXOda ITPOAYKTa
pE€aKkuu OT TCOPETHIYCCKHU BO3MOXKHOT'O

Wroro mo pazneny 54
Paznea 3. Xumus u KU3HL
3.1 | MeTtoasl HO3HAHUAB 9 Poub xuMuu B 00€CTIEYCHUN YCTOWYHBOTO PackpbIBaTh poJib XUMUHU B PEIICHUH

XUMHUH.
XUMUS U )KU3HD

Pa3BUTH 9YCJIOBCUYECTBA. ITonsTue o HAYyYHBIX
MCTOAAaxX IMO3HAHUA U METOJO0JIOTHUU HAYIHOT'O
I/ICCJ'IC)IOBaHI/ISI.Hay‘lHBIC ITPUHIUITBL
OopraHu3aliui XUMHUYCCKOTI'0 IIPpOHU3BOJACTBA.
HpOMBII_HJ'IeHHLIe CITIOCOOBI MOJIy4CHUA

DHEPreTHUYECKUX, CHIPbEBBIX U
HKOJIOTHYECKUX MPOOIIEM YeIoBeUecTBa,
ONMCHIBaTh OCHOBHBICHATIPABJICHHUS
Pa3sBUTHS XUMUYECKOMHAYKH U
TEXHOJIOTUH.

[TpumeHsTH NpaBuia 6€30MacHOrO
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BXHEHIIINX BEIIECTB (Ha IpUMepe
IIPOU3BOJICTBA aMMHUAaKa, CEpHOMI

KHCJIOTHI, MeTaHoJa). [[poMBIIIUICHHBIC
crocoObI MOJyYEHUS METAJIJIOB U CIIJIABOB.
XUMHUYECKOE 3arpsi3HEHUE

OKPYXKaIOIEeH CPeIbl M €T MOCIIEICTBHUS.
Ilpobnema nepepabomku omxo008 u NOOGOYHBIX
npodykmos. Poib xumun

B 00€CII€YEHUH IHEPTreTHUECKON
6e3omnacHOCTH. [lpunyunst «3enenou

XUMUUY.

XHUMHUS U 310POBBE YEITOBEKA.

JlexapcTBennsle cpeacTna. [IpaBuna
MCIIOJIb30BaHUS JIEKapCTBEHHBIX

npenapatoB. Posib XuMuu B pa3BUTUH
MEIULIUHBI.

Xumus nuiy. OCHOBHbIE KOMIIOHEHTHI ITUILIH.
[TumeBsie no6asku. Poins xumuu B
obecreyeHn! MUIIeBON 6e30MacHOCTH.
KocmeTrnueckue u napdromepHsie cpeacTna.
brertoBas xumus. [IpaBuna 6e3omnacHoro
UCIOJIb30BaHUS MPENapaToBOBITOBON XUMUHU B
MOBCEIHEBHOM JKU3HU. XUMHUSI B CTPOUTENIBCTBE.
Baxkneiiime crpoutenabHble MAaTepUATIbI
(emeHT, 6eToH). ITpon3BOACTBO CTPOUTEIBLHBIX

MaTCepuraIoB.

oOpalleHus ¢ BeleCTBaMH,
HCII0JIb3YEMBIMHU B IOBCEAHEBHOM

JKU3HU; a TaKXKe IpaBuiia 0€30MacHoro
MOBE/ICHUS B LIEJSIX COEPEKEHUS
310pOBbS U

OKpY>KaloIlel MPUPOJIHON CPEeIbl;
MOHUMAaTh ONIACHOCTh BO3JEHCTBUS Ha
JKUBbIE OpraHU3MBbl OTIPE/IEIEHHBIXBELIECTB,
cMmbici okazarend [1/IK, noscusaTs Ha
pUMepax CrocoObl YMEHbILIEHUS U
MIPEeIOTBPALLEHHUS UX BPEIHOTO
BO3JICHICTBYSL.

AHanM3UpOBaTh U KPUTHUECKU OI[CHUBATh
nH(OPMAaLIHIO, CBI3aHHYIOC XUMUYECKUMU
MpoLecCaMy U UX BIMSIHUEM Ha COCTOSTHHE
OKpY>KaloIle Cpeibl.

Hcnonb30BaTh NOJyYeHHBIE 3HAHUS U
MpeJICTaBIeHUs O chepax

JESITeNIbHOCTH, CBS3aHHBIX C HAYKOUH
COBPEMEHHBIMH TEXHOJIOTUSIMH,

KaK OCHOBY JUISl OPHEHTALIUUB

BBIOOpE cBOEH Oymyiieit

npodeccuoHalbHOM NesITENbHOCTH.
Hcnonb30BaTh CUCTEMHBIE

XUMHNYCCKUEC 3HAHUA 1A 00BACHEHUAN
MMPOTrHO3UPOBAHUA HBJ'IeHPIfI,
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XUMUs B CETBbCKOM XO35MCTBE.
Opranuyeckue 1 MUHEpaIbHbIE
ynoOpeHus.

Heoprannueckue marepuansl
(KOHCTPYKLIMOHHBIE MaTepUabl, KPaCKH,
CTEKJIO, KepamMuka). Marepuainsl

JUISL QJIEKTpOHUKU. HaHoTexHOMOTNH

HMMEIOIINX €CTECTBEHHOHAYYH YO
MIPUPOTY, IPOTHO3UPOBATH,
aHaJM3UPOBAThH U OIICHUBATH

C MO3HIUH SKOJIOTHYSCKOI 0e30I1aCHOCTH
IOCJICACTBHUS OBITOBOMH
MIPOU3BOJICTBEHHOM JESITEIHHOCTH
YeJ0BeKa, CB3aHHOMI

¢ iepepabOTKOM BEIIECTB; UCTIOIh30BAThH
MOJTYYCHHBIC 3HAHUS [Tl IPUHSITHS
TPaMOTHBIX PEHICHUHIPOOIEM B
CUTYyaIUsX, CBS3aHHBIXC XHMUEH.
[TpuHuMaTh yyacTtre B 00CYXAeHUN
poOJIeM XUMUYIECKON 1

AKOJIOTUYECKOW HAIMIPaBICHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO MTO3UIIHIONO
npoOJieMe U mpeaiaraTh

BO3MOXHBIE ITyTH €€ perIeHus

Hroro o pasaceiny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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