


MNOACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1Mo XMMUM Ha YpPOBHE CpeAHero oodmiero oOpa3zoBaHHs pazpaboTaHaHa OCHOBE
QenepanpHoro 3akoHa ot 29.12.2012 Ne 273-@3  «O06 obpa3oBanuu B Poccuiickoii
Oenepanuny, TpeOOBaHUI K pe3ynbTaraM OCBOECHMs (enepanbHONH 00pa30BaTENbHON MPOrpPaMMBbI
cpennero o6mero oopazoBanusa(POIl COO), npencraBieHHbIX B DeaepabHOM TOCYIapCTBEHHOM
obpazoBarenbHoM cranjpapre COO, ¢ y4€TOM Konuenmumn MPEnoIaBaHus y4e0HOTO
npeaMera «XuMmus» B 00pa3zoBaTesbHbIX opraHu3anusax Poccuiickoil denepanuu, peanus3yomux
OCHOBHBbIE 00pa3zoBaTelbHbIE MPOTPaAaMMbl, M OCHOBHBIX MOJOXeHUH «CTpaTerun pa3BUTHS
Bocniutanus B Poccuiickoit @eaepanun Ha nepuop a0 2025 roga» (Pacnopsuxenue [paButenscTtea PO
ot 29.05. 2015 Ne 996 - p.).

XuMUsl Ha ypoBHE YriIyOIEHHOTO M3YYEHUS 3aHMMAeT BaXKHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4yHOTro oOpazoBanus ydamuxcs 10—11 kmaccoB. M3ydenuwe mpemMera, peann3yeMoe B YCIOBUAX
QG GepeHIIMPOBAHHOTO, TPOPIIFHOTO O0yUSHHsI, TPU3BAHO O0ECIEYUTh 00IIe00pPa30BATEIBHYIO H
OOMIEKYIBTYPHYIO TOJITOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO ISl afanTaliud MX K OBICTPO
MEHSIOLTUMCST YCJIOBHSIM JKU3HH B COIUYME, a TAKXKe JJISl MPOJOJKEHHsSI OOyUeHUs] B OpraHU3alMsIX
npodeccuoHanTEHOr000pPa30BaHusl, B KOTOPBIX XUMUS SIBISETCS OJHON U3 TPUOPUTETHBIX AUCHHUIIINH.

B mporpamme mo XuMHM Ha3Hau€HUE OpeaMeTa «XHUMHUS» TOJy4aeT MOJAPOOHYIO
UHTEPIIPETAllMI0 B COOTBETCTBUM € OCHOBomosaratoumu —nonoxenusmu Proc COO o
B3aMMOOOYCIIOBICHHOCTH 1Ieiel, COJIep)KaHus, pe3ylbTaToB OOydeHHs U TpeOOBaHUN K YPOBHIO
MOJATOTOBKA  BBIMYCKHUKOB. CBHIETENIHCTBOM TOMY  SBISIOTCS  CICAYIOUIME  BBINOJHSIEMbIE
POTPAMMOM 110 XUMHHU (HYHKIUU:

— HH()OPMALIMOHHO-METOMYECKas,  pealu3alus  KOTOpol  oOecreuMBaeT  IOJy4yeHHUE
OpPEICTaBICHU O LEJsIX, COAEp)KaHUM, OOLIell cTpaTeruu OOydyeHHs, BOCIUTAHHUS M Pa3BUTHUS
00yyJaroImuxcst CpeCTBAMU PEIMETa, U3Yy4aeMOro B paMKax KOHKPETHOTo Mpoduis;

— OpraHu3allMOHHO-IUIAHHUPYIOIIAsA, KOTOpasdA IMIpEAYCMATpUBACT OMNPCACIICHUC: MPHUHIIMIIOB
CTPYKTYPHPOBAHUA MW MOCICAOBATCIBHOCTH HW3YYCHUSA yqe6H0ro MaTtcpHrajia, KOJIMYCCTBCHHBIX U
KaUCCTBCHHBIX €T0 XapPaKTCPUCTUK; MOAXOA0B K (I)OpMI/IpOBaHI/II-O conepmaTenLHoﬁ OCHOBBI KOHTPOJIA
N OLICHKH O6p830BaTCJ'ILHBIX ,Z[OCTI/I)KCHI/II\/’I 06yqa}oumxc;1 B paMKax HTOTOBOM aTTeCTalnuu B cbopMe
CAUHOI'0 roCyaapCTBCHHOI'O 3K3aMECHaA 110 XMMUMU.

[Iporpamma asis yriyOa€HHOTO U3YUCHUST XUMUU:

— YCTaHaBJIMBACT HWHBAPHUAHTHOC NIPCAMETHOC COACPKAHUC, 00s13aTeNbHOe AJId NU3YUCHUA B
paMKax OTACJIbHBIX HpO(l)I/IJ'IeI\/’I, npeaycMaTpmuBacT pacupCACJICHUC W CTPYKTYPUPOBAHUC Cro II0
KJ1acCaM, OCHOBHBIM COACPIKATCIIbHBIM J'II/IHI/ISIM/paSI[CJ'IaM Kypca;

— na€T MpUMEpHOE paclpeleieHne Y4eOHOTo BpEMEHH, PEKOMEHIYEMOTro IS U3y4YeHHs
OTJICTHHBIX TEM;

— TpeasiaraeT NPUMEpPHYIO MOCIEI0BATENbHOCTh HU3YyYeHHs] y4eOHOro marepuaia ¢ y4éTom
JIOTUKU MOCTPOECHUS Kypca, BHYTPUIIPEAMETHBIX U MEKITPEAMETHBIX CBS3€EH;

— MaéT METOAMYECKYI0 WHTEpIpeTalnuio [ened W 3agad W3yYeHHs TIpeaMera Ha
yriIyOn€HHOM YpOBHE C YYETOM COBPEMEHHBIX NPHOPHTETOB B CHCTEME CpEIHEro O0mero
00pa30oBaHus, COAEPIKATEIIHOW XapaKTEPUCTHKH IUIAHHUPYEMBIX PE3YyJIbTaTOB OCBOCHHMS OCHOBHOM
00pa3oBaTeNbHONW MPOrpaMMBbl CpeIHEero oOmero ooOpa3oBaHus (JIMYHOCTHBIX, METANpEeIMETHbIX,
NPEIMETHBIX), a TaKkke C YyYETOM OCHOBHBIX BHJOB y4eOHO-TTO3HABATEIBHBIX JICHCTBHMA
00ydJaromIerocst Mo OCBOCHUIO COICPKaHMUS MPeIMETa.

[To BceM Ha3BaHHBIM MO3HMLMSAM B MPOrpaMMe MO XUMHU HPEAyCMOTpPEHa IPEeEeMCTBEHHOCTh C
o0yyeHHeM XHMMHUHU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs. 3a MpenelaMu YCTaHOBJICHHOU



IpOrpaMMOil MO XUMHUHU 00s3aTeNbHON (MHBAPUAHTHOW) COCTABIISIIONICH COAEpKAHUS Y4eOHOTO

npenMera «XuMUs» OCTaéTcs BO3MOXKHOCTH BBIOOpa  €ro BapUaTUBHOU COCTAaBIISIOLICH,
KOTOpast JIOJDKHA OTIPENIENIATHCS B COOTBETCTBUHM C HAIPABICHUEM KOHKPETHOTO MPOQHIIsSL
00yJeHusI.

B coorBerctBuM ¢  koHuentyainbHbiMM — noJiokeHusiMu  @I'OC  COOo HazHaueHUH
npeaMeToB 0a30BOro W yriayOn€HHOro ypoBHEH B cucreme AudQepeHIHpOoBaHHOTO OOydeHUs Ha
YPOBHE CpeHEro OO0IIero 00pa3oBaHUs XUMHS HA ypOBHE YIIyOJIEHHOIO HW3yueHHUs HampaBieH Ha
peaM3aluio MPEEeMCTBEHHOCTH C MOCIEAYIOUIUM 3TAaloOM MOJy4eHUS XUMHUYECKOro oOpa3oBaHUs B
paMKax H3Y4eHHUsS CIHEIHAIbHBIX ECTeCTBCHHO-HAYYHBIX W XUMHUYECKUX JUCHHUIUIMH B BY3aX U
OpraHu3alsaX CpegHero npodeccHoHAIbHOrO0 o0pa3oBaHus. B 3TOH CBs3M u3yuyeHHE MNpenMeTa
«XUMHS» OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacHIMpEHUE U YIIyOJeHHE TEOPEeTUYECKOU U
MPAKTUYECKONH MOJATOTOBKM OOy4YarolIuXcsi, BHIOPABIINX ONpPENENEHHbIN NMpopuib 00y4eHUs, B TOM
YUCI€ C MEPCIEKTUBOM TOCIEAYIOUIEr0 MOJYyYeHHS XMMHUYECKOro 00pa3oBaHHs B OpPraHMU3aLUsAX
npodeccuoHanpHoro oodpaszoBanus. Hapsay ¢ astum, B cBere TpeOoBanuii ®I'OC COO «k
IUTAHUPYEMBIM pe3yJbTaTaM OCBOeHUS (herepaibHOi 00pa3oBaTeIbHON MPOrpPaMMBbl CPEIHETO OOIIETO
0o0pa3oBaHUs W3YUYCHHE MpeaMeTa «XHUMHUSD» OPUEHTUPOBAHO TAK)KE HA PElIeHHE 3a7a4 BOCIUTAHUS U
COLMAIBHOTO Pa3BUTUs OOydJarommxcs, Ha (OpMUPOBAHHE Yy HUX OOUICHMHTEIICKTYaJIbHBIX YMEHHUH,
YMEHUW palMoHAIM3AIMU Y4eOHOTO TpyJda M OOOOIIEHHBIX CIOCOOOB JEATETBHOCTH, HMEIOIIUX
MEXIUCUUIUTMHAPHBIN, HAATPEAMETHBIN XapaKTep.

CocraBngomuMy  npeaMera  «XUMHS» Ha YPOBHE YINIYOJEHHOTO M3YyUEHHUS SBIISIOTCS
yrayOnéHnble Kypcbl — «Oprannyeckas xumus» M «OOwmas u Heopranumdeckas xumus». llpu
ONpEENIEHUN MOJXO0A0B K OTOOpY M CTPYKTYpHOM OpraHu3aluu COAEpKaHHUS 3TUX KypcoB B
mporpaMMe Mo XUMUU 3a OCHOBY HpuHATH nonoxkenus PI'OC COO o paznuumsx 0a30BOro u
yrayOnEHHOTO YPOBHEH U3yUeHUs IIpeaMeTa.

OcHoBy coaepkanusi KypcoB «Opranudeckass xumusi» u «OOmas U HeopraHHYecKas XUMUSD»
COCTaBJIIET COBOKYIMHOCTh MPEIMETHBIX 3HAaHMM M YMEHHUH, OTHOCAIMXCAK 0a30BOMY YPOBHIO
W3Y4YEHHs NpeaMeTa. JTa CUCTEMAa 3HAHUU IOIy4aeT OINpENEIEHHOE TEOPETHYECKOE IOIOJHEHHE,
MO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYLIECTBEHHO O0IBIINNAO00BEM (haKTOIOrMUECKOro Marepuaina. Tax,
Ha yryONE€HHOM ypOBHE U3Y4YEHMs TMpeameTa obecrieyeHa  BO3MOXKHOCTb — 3HAYUTEIBHOTO
yBeJIMUEHUS 00bEMa 3HAHMNA O XUMHYECKHX 3JIEMEHTaX W CBOMCTBaX MX COEIMHEHUN Ha OCHOBE
pacuipeHus ¥ YIIyOJdeHusl TpeICTaBICHM O CTPOSGHHUM  BEIIeCTBa,  XUMHUYECKOW  CBS3U
1 3aKOHOMEPHOCTSIX MPOTEKAHUs PEAKIUi, pacCMaTPUBAEMBIX C TOUKU 3PEHUSI XUMUUYECKON KUHETUKU
U TepMoJauHaMHKu. M3yueHue mnepuoanueckoro 3akoHa U Ilepuogmdeckoil CUCTEMBI XMMHYECKHUX
DIIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAaHTOBOMEXAaHWYECKUX TIPEJCTABICHUSAX O CTPOSCHUU
aTomMa. XHUMHYECKasi CBS3b OOBSCHSETCS C TOYKM 3PEHMs] DHEPreTMUECKUX H3MEHEHUH Ipu eé
00pa30oBaHUM M pa3pyIlIEHNH, a TaKXKe C TOUKU 3pEHHs] MEXaHU3MOB e€ oOpa3zoBaHus. V3yueHnue THIIOB
peakuuil JomnosiHAeTcs (OpMHpPOBAHHEM MPEACTABIEHUNH 00 3JIEKTPOXUMHUYECKHUX Ipoleccax u
AJIEKTPOJIN3€E PACIIaBOB M PacTBOPOB BELIECTB. B Kypce OpraHMYecKod XMMHUU NpPU PacCMOTPEHUH
PEaKIIMOHHON CIIOCOOHOCTH COETUHEHUH yaemseTcs 0co00oe BHUMAaHUE BONPOCaM 00 3JIEKTPOHHBIX
sddekrax, 0 B3aMMHOM BJIUSHUU AaTOMOBB MOJIEKYJaX U MEXaHH3MaX PeaKIluil.

Oco0oe 3HaueHHWE HMEET TO, YTO Ha COJEp)KAaHUE KYypCOB XUMHUHU YIIyOIEHHOIO YpOBHS
M3YYEHHUs JUIsS KJIAacCOB OIpene’aeHHOro mpoduis (IJ1aBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K OOIIEe crcTeMe MPEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHBIC MTPEAMETHI. Tak,
HaIpUMep, B COJIep>KaHUHU MPEeAMETa JUIsl KJIaCCOB XUMHUKO-(U3UUECKOTo Mpoduis 60JbII0e 3HaUeHHE
OyIyT UMETh AJIEMEHTHI yueOHOro Marepuana mo oomieit xumun. [Ipu u3ydeHun npeaMera B JaHHOM
cilyyae akIeHT OyAeTcaeslaH Ha OOIIHOCTh METOOB MO3HAaHMSA, OOIIHOCTh 3aKOHOB M TEOpHH B
XUMUM U B (PU3UKE: aTOMHO-MOIIEKYJIsIpHAsi Teopus (MONEKYJsipHAs Teopus B (DU3HKE), 3aKOHBI
COXPAHEHHsI MacChl U 3HEPTUH, 3aKOHbI TEPMOJUHAMMKH, JIEKTPOJIN3a, NPEACTABICHUS O CTPOCHUHU



BELIECTB U JPYroOe€.

B 1O xe BpeMs B colep)aHMM TpeaMera i KIAcCOB XHMHUKO-OMOJOTHYECKOTO MPOGUIIs
OonpIMid ynenbHBIA Bec OyneT MMeTh OpraHuyeckas XxuMmus. B sTom ciyuyae mpemocraBisieTcs
BO3MOXXHOCTh JJIsi 00jiee OOCTOSITENIbHOIO PACCMOTPEHUSI XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTUYECKOW  CHCTEMBI, B COCTaB KOTOpOH  BXOIAT, K NpPUMEpPY, TaKHe CTPYKTYpHBIE
KOMITOHEHTBHI, KaK JUMUAbI, OCTKH, YTIEBOAbl, HYKJICUHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O
COCTaBE M CBOWCTBAxX INpPEACTABUTEIEH OCHOBHBIX KJIACCOB  OPraHWYECKUX  BELIECTB  CIIy’Kar
OCHOBOH /17151 U3Y4€HUsI CYIIIHOCTH IPOIIEcCOB (POTOCHHTE3A, ABIXaHUS, TUIIEBAPEHUSI.

B mane ¢opmMupoBaHHS OCHOB HAYYHOTO MHUPOBO33PCHHS, OCBOCHHUSI OOIICHAYYHBIX METOJIOB
MIO3HAHUS U OIBITA MPAKTHYECKOTO MPUMEHEHUS HAYYHBIX 3HAHUN W3ydeHHE TpeaMera «XHUMUs
Ha  yriuyOJN€HHOM  YpPOBHE  OCHOBAaHO Ha MEXKIIPEIAMETHBIX CBS3SX C YUYECOHBIMH NpEIMETaMH,
BXOJISIIIUMH B COCTaB MPEIMETHBIX oOnacteld «EcTecTBEeHHO-HAaydHBIC TMpEAMEThI», «MaTemMaTtuka u
uHpopMaTruKa» U «PyCCKHii S3bIK U JINTEPATYPAy.

[Ipu n3ydyenun yueOHOro mpeamera «XUMUS» Ha YIIyOJIEHHOM YpOBHE TakKe, Kak HA ypOBHE
OCHOBHOTO W CpeIHero oomero ooOpazoBaHus (Ha 0a30BOM YPOBHE), 3aJaveid TEPBOCTETICHHON
3HAYMMOCTU sIBIIsieTC  (pOpMUpOBaHME OCHOB HayKHM XHMHUU Kak 00JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, TMPAKTHUYECKOW JCATEIBHOCTH YEJIOBEKa M OJHOTO W3 KOMIIOHEHTOB MHPOBOM
KyJIbTypbl. PemieHue 3ToM 3amaun Ha YriyOJIEHHOM YPOBHE H3YYCHHUS INpEAMETa IMPEAIoiaract
pear3aIMio TAKUX [eJIeH, KakK:

— (dopmupoBaHHE MPEACTABICHUN: O MaTEepHATbHOM €IWHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
MO3HABAEMOCTH SIBICHUI MPUPOABI, O MECTe XUMHH B CHCTEME ECTECTBEHHBIX HayK U €€ Belyluen
poiii B 00ECIIEYCHUH YCTOWYMBOTO PA3BUTHS YEJIOBCUSCTBA: B PEIICHUU MPOOJIEM SKOJIOTHYECKOH,
HSHEPreTUYECKON U MHIIEBOM OE30MaCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAJIOB,
HOBBIX UCTOYHUKOB  DSHEPrud, B  OOECHEUEHHWH  PAIMOHAJIBHOIO  MPUPOJOINOIH30OBAHMUS, B
(dbopMUPOBaHUN MUPOBO33PEHUS U O0IIEH KyTbTyphI YEIOBEKA, a TAKXKE IKOJOTHIECKHOOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U TIPUPOTHON CPEJIE;

— OCBOEHHE CHCTEMBbl 3HAHUH, JIEKAIIMX B OCHOBE XMMHUYECKON COCTABJIAIOIIEH €CTECTBEHHO-
HaY4YHOH KapTHHBI MMpa: (pyHIaMEHTaJbHBIX MOHATUH, 3aKOHOB WU TEOPUH XHMMH, COBPEMEHHBIX
IIPEJCTaBICHUA O CTPOEHUM BEIECTBA HAa Pa3HbIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJEKYJISIPHOM, O TEPMOJAMHAMUYECKUX U KHHETUYECKMX 3aKOHOMEPHOCTAX MPOTEKaHUS
XUMHUYECKHUX peaKklui, 0 XUMUYECKOM PAaBHOBECHH, PAaCTBOpaxX M AMCIIEPCHBIX cUCTeMax, 00 oOmmx
Hay4YHBIX IPUHLIUNIAXXUMUYECKOTO IPOU3BOJICTBA;

— ¢opMHpoBaHHE y O0YYaIOUUXCS OCO3HAHHOIO NMOHUMAaHMS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUW JUIsl OOBSICHEHMSI KIIOYEBBIX A€W U MpoOJeM COBPEMEHHOW XUMHUH, IS
OO0BSICHEHUS! U MPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOIY; TPAMOTHOTO
pemeHuss mpoOieM, CBS3aHHBIX C XUMHEH, NMPOTHO3UPOBAHMS, aHAINW3a U OLEHKH C TO3UIHHA
HKOJIOTHYECKOM O€30MacHOCTH MOCHEACTBUI OBITOBOM M MPOM3BOJACTBEHHOM  J€SATEIbHOCTU
YeJIOBeKa, CBS3aHHONC XMMUYECKUM MPOU3BOICTBOM, HCIIOIb30BAaHUEM U NEPEPaOOTKOM BEIIECTB;

— yriayOJieHHe TIpEACTABICHUN O HAyYHBIX METOJaxX TO3HAHUS, HEOOXOJAMMBIX s
NpUOOpETEeHNsT YMEHUNW OPUEHTHUPOBATHCS B MHUPE BEIIECTB U OOBSCHEHUS XUMHUYECKUX SIBICHUH,
MMEIOLIUX MECTO B PUPOJE, B MPAKTUYECKOU IESITENBHOCTU U MOBCEIHEBHOM KU3HM.

B nnane peanuzanyu nepBooyepeHbIX BOCIUTATEIbHBIX M Pa3BUBAIOIINX (DYHKIIUIIIEIIOCTHON CHCTEMBI
CpeaHero oo1ero 00pazoBaHus pU U3YYEHUH IpeaMeTa « XUMUs» Ha YIiyOlnEHHOM ypoBHE 0cO0YIO
aKTyaJIbHOCTb MIPHOOPETAIOT TAKUE LIEIH U 33/1a4H,KaK:

— BOCMHTaHUE YOESKIEHHOCTH B IMO3HABAEMOCTH SIBJICHUW NPHPOABI, YBAKECHHS K IPOIECCY
TBOpUYECTBA B OO0JACTH TEOPETUYECKUX M MPUKIATHBIX HCCIEAOBAHUN B XUMUH, POPMHUPOBAHUE



MHUPOBO33PEHUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIOPa3BUTHS HAYKU;

— pa3BUTHE MOTHBAIIMM K OOYYCHHUI0O W TO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOCHHSI OOIICUEIIOBEUECKUX LIEHHOCTEH;

— pa3BUTHE II03HABATEJbHBIX HMHTEPECOB, MHTEUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyvaromuxcs, (GOPMUPOBAHUME Yy HHX  CO3HATEJBHOIO  OTHOIIEHHS K CaMOOOPa30BaHMIO U
HEMpPEPhIBHOMY OOpa30BaHUIO KaK YCIOBHMIO YCIEIIHOM NpodecCHOHATbHOW M 0OLIeCTBEHHOMN
NEeSITEIbHOCTH, OTBETCTBEHHOI'O OTHOLIEHUSK CBOEMY 370POBBIO U IIOTPEOHOCTH B 310pOBOM 00paze
KHU3HH,

— ¢opMHpOBaHME YMEHHM ¥ HABBIKOB pPa3yMHOTO IPHUPOJAONOJIb30BAaHUS, PA3BUTHE
OKOJIOTHYECKON  KYJIbTYpBI, TPUOOPETEHHE OMbITA  OOIIECTBEHHO-TIONIE3HOW  AKOJIOTUYECKOM
JESITEIbHOCTH.

OO01mee 4nc/10 YaCOB, pEKOMEH/I0BAHHBIX /IS U3yYeHUs] XUMUH HA yIiIy0JIeHHOM YPOBHe, —
204 gyacoB: B 10 kimacce — 102 yaca (3 yaca B Hexeno), B 11 kiaacce — 102 yaca(3 yaca B Henelio).

COJAEPKXAHUE OBYYEHUA

10 KUIIACC

TeopeTquCKue OCHOBBI opraaneCKoﬁ XHUMHUHN

[IpenMer u 3HaueHHE OPraHUYECKONM XMMMH, IPEJCTaBICHUE O MHOI000pa3uM OpraHMYECKHX
COEeIMHEHUI.

DJNEeKTPOHHOE CTPOEHHE aTOMa YIJIepoJia: OCHOBHOE M BO30YXIEHHOE cOCTOsIHMs. BajeHTHbIe
BO3MO)KHOCTM aTOMa yriepoja. XHUMHUYecKass CBA3b B OPraHUYECKUX COCOUHEHMSAX. THIIbI
ruOpuIu3ay aTOMHBIX oOpOuTanei yriaepoga. MexaHHW3Mbl 00pa30BaHMsI KOBAJEHTHOM CBS3U
(0OMEeHHBI M JOHOPHO-AaKLENTOPHBIH). THIbI NEpeKpbIBAaHUS AaTOMHBIX OpOuTaneil, 6- U T-CBA3M.
OpnuHapHasi, ABOMHas U TpolHas cBsA3b. CIocOObI pa3pbiBa CBsI3€ B MOJIEKYJaX OpPraHMYECKHX
BemecTB. IloHsATHEO cBOOOAHOM paauKale, Hykieopuie U aeKTpodue.

Teopus cTpoeHus opranudeckux coenuHeHul A.M. byTiepoBa u COBpeMEHHBIE MPEICTAaBICHUS
0 CTPYKTYpe MOJEKyJ. 3Haue€HUE TEOPUM CTPOEHHUS OpraHMYECKHX COeIMHEHUIl. MonekymspHble U
CTpyKTypHbIe (hopmynbl. CTpyKTypHBIE (DOPMYIBl pa3IMYHBIX BHJIOB: pa3BEPHYTasl, COKpalEHHas,
ckeneTHas. M3omepus. Buabl nzomepun: CTpyKTypHasi, IPpOCTPAHCTBEHHAsA. DJIEKTPOHHbIE (P (EKTHI B
MOJIEKYJIaXOpraHUUECKUX COeANHEHNN (MHIYKTUBHBIN U M€30MEPHbIN 3PPEKTHI).

IIpencrasnenue 0 KJ1accu(uKanuu OpPraHUYECKUX BELIECTB. ITonsatue o
¢byHkoHanpHOU rpynne. I'omomnorus. ['omonornueckue psiapl. CucremaTnueckas HOMEHKIATypa
oprannueckux coenunenuii (IUPAC) u TpuBHanbHbIe Ha3BaHHS OT/ACIBHBIX MIPEACTABUTEINCH.

Ocobennoctu U KinaccuUKaIUs OpraHuYecKux peakuuii. OKUCITUTENHHO- BOCCTAHOBUTEIBHBIE
peaKuy B OPraHNYECKON XUMUH.

3KCHepI/IMeHTa.]'ILHLIe METO/AbI U3YYCHUA BCIIECCTB H UX npeBpameHnifl

O3HakomIleHHE ¢ 00pa3llaMy OpraHMYECKUX BEUIECTB U MaTepuaiaMHd Ha UX OCHOBE, OIBITHI 1O
MPEBpAIEHUIO OPTaHWYECKUX BEIIECTB NpPHU HarpeBaHuu (TUIaBiIeHHE, OOYIJIMBAHWE U TOpPEHUE),
KOHCTPYMPOBAHUE MOJEIEH MOJIEKYJI OPTaHUYECKUX BELIECTB.

YriaeBoaopoanl

Ankanpl. ['oMonorMYecKkuid psja  ankaHoB, oOmas Qopmyiia, HOMEHKJIATypa U H30MEpPHS.
DIeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOGHHME MOIEKYN alKaHOB, SP°-THOPHIM3alMs aTOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. Koughopmepol. Du3nyeckuecBoMCTBa AIKAaHOB.

XWMHYECKHE CBOMCTBA AQJIKAHOB: PEAKIIMU 3aMEIIEHUS, W30MEpHU3aIH, IeTHAPUPOBAHUSA,
LUKJIU3AUH, MUpoJIn3a, KpEKHUHTa, TOpEHUs. Ilpeocmasnenue o mexanusme peaxyuil



pa()MKaJZbHOZO 3amMeueHUAl.
HaXO}KI[eHI/Ie B IIpupoac. CriocoOBbl IMOJIYYCHHA U IPUMCECHCHHUEC aJIKaHOB.

Hukmoankanel. OO0mas ¢opmyna, HOMEHKiIaTypa u uzomepus. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MaJIbIX (LIMKJIOMPOIIAH, MUKIO0YTaH) U OOBIYHBIX (LIMKIIONEHTAH, [IUKIOTEKCaH)
UKJI0AIKaHOB. CIIOCOOBI MOTyYeHUS ¥ IPUMEHEHHE IUKIOAIKAHOB.

Anxensl. ['oMonornueckuii psia ajakeHoB, oOmas (opmyna, HOMEHKJIATypa. DJIEKTPOHHOE M
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT alKEeHOB, SP>-THOPHIN3ANAaTOMHBIX opOHuTaNel yriaepona, o-
u T-cBsizu. CTPYKTypHasi ¥ TeoMeTpHrueckas (Uc-TpaHc-) u3oMepusi. Du3nveckue CBONCTBA aIKCHOB.
XHUMHYECKUE CBOWCTBA: PEAKLMM MPUCOECIUHEHHUS, 3aMEILIEHUs B O-TIOJOKEHHUE TPHU ABOMHOW CBA3M,
MOJIMMEpHU3alM U OKUCIEHUA. [Ipedcmasnenue o MexaHusme peaxyuu 1eKmpopuibHo20
npucoedunenus. IlpaBuno MapkoBHHKOBa. KadecTBEeHHBIE peakIMu Ha JBOWHYIO CBS3b. CHOCOOBI
MOJIyYEHUS] U IPUMEHEHHUE AIIKEHOB.

Aunkanuensl. Kinaccudukaius ankaaneHoB (COMpsHKEHHBIC, U30JIMPOBAHHBIC, KYMYIUPOBAHHBLE).
Oco0eHHOCTH ANEKTPOHHOTO CTPOEHUS M XUMUYECKUX CBOWCTB COMPSOKEHHBIX aueHOoB, 1,2- u 1,4-
npucoeannenue. l[lonumepusanusa conpskEHHbIX aueHOB. CrnocoObl MONy4YeHUS U TPUMEHEHHE
AJIKaJMEHOB.

AnkuHbl. ['OMOJOTHYECKHM psAJ adKWHOB, oOmias ¢GopMylia, HOMEHKJIATypa U U30MEpPHSL.
ONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aJKUHOB, SP-TMOpHAM3alMs aTOMHBIX
opOutaneit yraepojga. Du3MYECKHE CBOWCTBA AJIKWHOB. XHMHYECKHE CBOWCTBA: peEaKIUU
IPUCOEANHEHUS, JIMMEpPU3alul U TpUMEpU3alM, OKHUcieHus. KucioTHble CBONCTBA aJKUHOB,
UMEIOUIMX KOHLEBYIO TPOWHYIO CBsi3b. KauecTBeHHBbIE peaklUM Ha TPOHYI CBsA3b. CrHocoObl
MOJIyYEHUS U IPUMEHEHUE aJIKMHOB.

ApomaTHdecKue YriieBoJopoasl (apeHbl). ['omosiorumueckuii psig apeHoB, oOmias ¢opmyda,
HOMEHKJIaTypa WU H30Mepus. ODJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH3oua.
Ilpasuno apomamuunocmu, npumepuvl apomamuyeckux coeourenuti. DU3NUecKUe CBOICTBA apeHOB.
XvMHYecKkue CBOMCTBAa O€H30/1a M €ro TOMOJIOTOB: peaklWU 3aMellleHuss B OCH30JIbHOM KOJbIE U
VIJIEBOJOPOAHOM  pajuKalle, peakUMH I[PUCOEIUHEHUS, OKHUCJIEHHWE TOMOJIOTOB OeH3oua.
Ilpeocmasnenue o0 MmexanHuzme peakyuti 31ekmpogunvHoco 3amewenus. IlpencraBmenue 006
OPUEHTHPYIOIIEM JAeHCTBUU3aMECTUTENCH B OEH30JIbHOM KOJIbIle HAa MPUMEpE ANKHIBHBIX PaJUKalOoB,
KapOOKCHJIbHOW, THAPOKCUIBHOM, aMHHO- W HHUTPOIPYIIIbl, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKHX CBOWCTB cruponia. Ilomumepusanus crtuposa. CrocoObl MOJy4YeHHUS U TPUMEHEHUE
apOMaTHUYECKHX YIJIEBOJOPOJIOB.

ITpuponnsiii ra3. IlonyrHele HedTsHbIE ra3el. HedTh n €€ nmpoucxoxxaenue. KameHHslit yrons u
OpoAyKTHl ero mnepepaboTku. CrocoObl mepepaboTku He(TH: MeperoHka, KpeKUHr (TepMHUYECKHH,
KaTaJIuTH4ecKuil), pudopmuur, nuponu3. IIpoaykTsl mnepepa®oTku He(TH, HUX NPUMEHEHUE B
IPOMBIIIJICHHOCTH U B OBITY.

I'enernueckas cBsI3b MEX/1Y Pa3IMYHBIMU KJIACCAMH YTIIE€BOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TAJIOTEHIIPON3BOIHBIX YIIIEBOAOPOIOB. Peakinu 3amMelieHus rajioreHa Ha
TUAPOKCOTPYIIY, HUMPOSPYRNY, YUAHOSPYANY, AMUHOSDYIRY.

I[CﬁCTBHe Ha TaJIOrCHIPOU3BOAHLIC BOJHOI'O M CIIMPTOBOr0 pacTBOpa ménoun. BzaumopeicTBre
JUTraJJorcHaJKaHOB C Marasucm )51 OUHKOM. Iouamue o MemajlloOpecaHuU4eCKux
coeounenusix. VICTIonbp30BaHHE TaJIOTCHIIPOU3BOJHBIX YIJICBOAOPOJ0OB B 6BITy, TCXHUKEC U ITPU CUHTC3C
OpTraHU4YC€CKUX BECIICCTB.

3KCHepI/IMeHTa.]'ILHLIe METO/AbI U3YYCHUSA BCHIIECCTB U UX npeBpameHI/Iﬁ

W3yuenne (u3nyecKuX CBOMCTB YIJIEBOAOPOAOB (PacTBOPUMOCTH), KAYECTBEHHBIX PpEaKIHii
YIJIEBOAOPOAOB pa3IMYHBIX KJaccoB (oOeclBeynBaHHE OpPOMHOW MM HOJHOW BOJBI, pacTBOpa
IepMaHraHaTta Kajiusi, B3aUMOJICHCTBHE alleTUJICHa ¢ aMMHAuHBIM pacTBOpoM okcuua cepebdpa(l)),
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KayeCTBEHHOE OOHapyXeHHe YriepoJa M BOJOpPOJAa B OPraHMYECKUX BEIIECTBaX, IMOJyYCHHE
ATUJICHA U M3y4YECHHE €r0 CBOMCTB, O3HaKOMIIEHHUE C KoJuteKuusaMu «Hedte» u «Yromby», ¢ obpasnamu
IJIACTMACC, Kay4yKOB U PE3UHBI, MOJIEIUPOBAHUE MOJEKYJ YIJIEBOJOPOAOB U TaJOTE€HIPOU3BOIHBIX
YIJIEBOIOPOIOB.

Kucsopoacoaep:kamue opranudeckKue coeIuHeHust

[IpenensHble onHOaTOMHBIE cUpThl. CTpoeHHE MOJIeKyN (Ha MpUMepe MEeTaHoja M 3TaHoja).
['omonornyeckuit  psa, obmas  ¢opmynaa, H30MepHs, HOMEHKIATypau Kiaccu(HKaIus.
duznyeckue CBOICTBA MpeebHBIX 0JIHOATOMHBIX CIIUPTOB. BoOpOAHbIE CBA3H MEXy MOJIEKYIaMU
cnupToB. XMMHUYECKHUE CBOICTBA: peaklUy 3aMEeLIeHUs, IerHIpaTaliy, OKUCICHUs, B3aUMOeHCTBIE
C OPraHUYECKMMU U HEOPTaHWYECKUMU KuciaoTaMu. KauecTBeHHas peakius Ha OJJHOATOMHbBIE CITUPTHI.
JeiicTBue 3TaHona M MeTaHoJa Ha opraHu3M uenoBeka. CrnocoObl TONyYeHUS U TPUMEHEHUE
OJIHOATOMHBIX CITUPTOB.

[Ipocteie a¢upsl, HOMeHKIaTypa W u3zoMmepus. OCOOCHHOCTH (PU3UYCCKUXH XUMHUYCCKHIX
CBOMCTB.

MHoroaToMHbI€ CIIUPTHI — STUJICHTIUKONb W TiulepuH. Ou3ndeckne U XMMHUYECKHE CBOMCTBA:
peakiu 3aMenIeHUsl, B3aMMOJCHCTBHE C OPraHMYECKUMU M HEOPraHWYECKUMH KHCJIOTaMHU,
KAaueCTBEHHAasl peakllds Ha MHOIOaTOMHBIE CHUPTHI. [Ipedcmasnenue o Mmexanusme  peakyuti
HYK1e0UNbHO20 3ameujenusl. [HeiictBue Ha opranu3M uyenoBeka. CrocoObl MOJNy4eHUS U
MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHue MOJIEKYJbl, B3aUMHOE BIIMSHHUE TUAPOKCOTPYNIBI M OEH30JIBHOTO SApa.
®uznyeckue cBoiicTBa eHona. OcoOEHHOCTH XUMUYECKUX CBOUCTB (eHoNa. KauecTBeHHBIE peakiuu
Ha ¢enon. Tokcuunocts  ¢denoma. CrnocoObl  mMOMydeHHss U NpuUMEHeHHe  (eHouna.
®enondopManbaeriuaHas cMoa.

KapOonumnbHble coeTMHEHUs] — ambAeTUbl U KETOHBI. JJIEKTPOHHOE CTpOeHUE KapOOHWIBHOI
rpynnbl.  ['oMonorudeckue psapl  anbIerwioB M KETOHOB, oOmas ¢opmyna, uzoMepus U
HOMEHKJIaTypa. PU3HUECKUE CBOMCTBA albJAETU0B U KETOHOB. XUMUYECKUE CBOWCTBA ANIbJIETUIOB U
KETOHOB: pEaKIMH TpUCOeTUHEHUs. [Ipedcmasnienue o0 Mexanuzme peaxyuil HYK1e0PUIbHO20
npucoedunenusi. OKUCIEHHE aJbACTUAOB, KAaueCTBEHHBbIE peakiuu Ha anpaeruabl. CrnocoObl
MOJIYYCHUS U TPUMEHEHHUE aJIb/IETUIOB U KETOHOB.

O/HOOCHOBHBIE TpeAeibHble KapOOHOBbIE KUCIOTHI. (OCOOEHHOCTH CTPOEHHS MOJIEKYJ
KapOOHOBBIX KUCIIOT. M30Mepus n HoMeHknatypa. Pusndeckue CBOWCTBA OJJHOOCHOBHBIX MPEAEIBHBIX
KapOOHOBBIX KHCIOT. BomoposaHble CBSI3W MeXay MOJEKyJaMH KapOOHOBBIX KHCIOT. XHUMHYECKHE
CBOMWCTBA: KMCJOTHBIE CBOMCTBA, peakius 3TepU(PHUKAINU, PEAKIMHU C y4acTHEM YTIJIEBOAOPOAHOIO
panukana. OcoOEHHOCTH CBOMCTB MYpaBbMHOH KUCIOTHI. [loHSATHE O MPOM3BOAHBIX KapOOHOBBIX
KUCJIOT — CJIOXHBIX 3QHUpaX, aHeUOpuoax, 2ano2eHaH2uopuoax, amuoax, Humpunax. MHoOroodpasue
KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HENPENENIbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHUCIIOT,
JTMKApOOHOBBIX KHCIIOT, THAPOKCUKApOOHOBBIX KUCIOT. [IpeacTaBureny BbICIIMX KapOOHOBBIX KHCIIOT:
CTeapuHOBasl, NAJIbMUTUHOBAS, OJICMHOBAS, IUHOJIE8AS, TUHONEeH08as KACTAOThL. CIIOCOObI OTyYEHUS U
IPUMEHEHHE KapOOHOBBIX KHCIIOT.

Cnoxnsie >¢upsl. ['omonorudyeckud psa, obmas Qopmyna, w30Mepuss W HOMEHKIATypa.
Pu3nyeCcKne 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LIEIOYHONCPEE.

Kupsl. Crpoenue, ¢uznyeckue M XUMHUYECKHE CBOMCTBA JKMPOB: THJIPOJIU3 B KHCION U
nienouHoit cpene. OcOOEHHOCTH CBOMCTB KUPOB, COJEPKALIMX OCTATKU HEMPEAETbHBIX KHUPHBIX
kucaoT. JKupsl B mpupoe.

Mblla Kak CONM BBICIINX KapOOHOBBIX KHCIOT, HX Moomee jeictBue. I[lonsmue o
cunmemuueckux morowux cpeocmeax (CMC).

OOmiast  xapakTepucTuka  yrieBonoB. Kiaccupukamuss — yrmeBogoB  (MOHO-, AHM- U



nojucaxapuabl). MoHoOcaxapuIbl: TIIOKO3a, (PYKTO3a, eanakmosda, pubosa, 0e30Kcupubosa.
duznyeckue CBOICTBa M HaxoxjaeHue B npupoze. Dorocunres. Onmuueckasn uzomepus. Konrvuamo-
yenHas maymomepus Ha npumepe MOLeKyIbl 21I0K03bl, npoekyuu Xeyopca, o- u -anomepul 2i0KO3bI.
XUMHYECKUE CBOMCTBA TIIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aNIbJECTHIHON TPYII, CHUPTOBOE
U MOJIOYHOKHCII0€ Opokenue. [IpuMeHneHue rioko3bl, €€ 3HaUeHHE B KU3HEACATEIbHOCTH OPTaHU3Ma.
Jucaxapunpl: caxaposa, MajlbTo3a U .Jakmosa. BoccTaHaBiMBaloIIME W HEBOCCTAHABJIMBAIOIIME
mucaxapuabl. ['waponus aucaxapunoB. Haxoxaenue B mpupone u npumeHeHue. [lommcaxapuisi:
Kpaxmall, INIMKOTeH W nesutosio3a. CTpoeHre MaKpOMOJIEKYJ Kpaxmaia, TJMKOT€Ha U LEJUIIONIO03BI.
Ou3nyeckue CBOMCTBA Kpaxmalia U LEJUIIONO03bl. XHUMHUYECKHE CBOWCTBAa Kpaxmala:  THIPOJIHU3,
KaueCTBEHHAasl PEaKIUsC MOJIOM. XUMUUYECKHE CBOMCTBA LIEJUIIOJIO3bI: THAPOIU3, MOJydeHHe d3PUpPOB
1esuTos036l. [ToHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

BKCHepI/IMeHTaHLHLIe METOAbI U3YYCHUSA BCIIECTB U UX npeBpameHHﬁ

PacTBOpMMOCTb pa3iaMuHBIX CIOMPTOB B BOJIE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM, OKHCICHHUE
ATUJIOBOTO CIHUPTAa B albJETU] Ha PAaCKaI€HHOM MEIHOM IPOBOJOKE, OKUCIEHUE THIOBOIO CHUpPTA
JUXpOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BAHUE BHJAEOMATEPUANIOB), KAUECTBEHHbIE PpEaKLUUU Ha
anbaeruapl (¢ ruapokcuaoM auammuHcepedpa(l) m runpoxcunom menu(ll)), peakuus rivuepuHa c
ruzpokcugoM meau(Il), xuMudeckue cBOWCTBA pacTBOPA YKCYCHOW KHCJIOTHI, B3auMOJEHcCTBHE

pactBopa TIIOKO3bl ¢ Tuapokcuaom Menu(ll), B3amMopeiicTBue Kpaxmalia C HOJOM, pelIeHue
IKCIIEPUMEHTAIBHBIX 3a7ad 1o Temam «CrupTel U (eHosb», «KapOoHOoBble KHCIOTHL. CIOXHBIC
3upb».

A30Tc0)1ep>lca1uue OpPraHN4Y€CKHue COCINHCHUA

AMMHBI — OpraHUYECKHE MPOU3BOIHBIE aMMHaKka. Kiaccudukaius aMuHOB: anudaTuueckue u
apoMaTH4eCcKHe; MEepBUYHbIC, BTOPUYHbIE U TpeTuuHble. CTpoeHHe Moiekyn, olmas Gopmyna,
M30MepHUsi, HOMEHKJIATypa U (U3NUECKHe CBOMCTBA. XUMUYECKOE CBOMCTBA alM(aTUYECKUX aMUHOB:
OCHOBHBIE€ CBOWCTBA, AJIKUJIMPOBAHKE, B3AMMOJICHCTBHE MEPBUYHBIX aMUHOB C a30TUCTOW KHCIIOTOM.
Coiu anKuiIaMMOHHSL.

AHWJIMH — TIPEICTaBUTENIb aMHHOB apoMarhyeckoro psga. CrtpoeHue aHuiamHa. B3aumHoe
BIUSHUE TPYII aTOMOB B MolleKyne aHuinHa. (OcoOEHHOCTH XUMHUYECKHX CBOWCTB aHWJIMHA.
KauectBennsle peakuuu Ha aHUIUH. COCOOBI MONYYEeHUS U MPUMEHEHHE anu(aTHUeCKUX aMUHOB.
[TomyueHnue aHuIMHA U3 HUTPOOEH30IA.

AmuHOKuCIOTE. HomeHnknatypa u uzomepusi. OTAeNbHBIC TMPEACTABUTEIN 0O-aMHUHOKHCIIOT:
[JIMIWH, QJaHUH, QEHUNANaHUuH, CEpuH, IYMAMUHOBAS KUCIOMA, JU3UH, yucmeur. Onmuueckas
uzomepus amunoxuciom: D- u L-amunoxuciomol. PU3ndecKkue CBOMCTBA AMUHOKHUCIOT. XUMUYECKHE
CBOMCTBa aMUHOKHUCIIOT KaK aM(OTEPHBIX OPTaHUYECKUX COEAMHEHUMN, peakius MOJHKOHIACHCAIINH,
o0Opa3oBaHHe MENTUIHOW CBs3H. buonormueckoe 3HaueHHe aMHUHOKHCIOT. CHHTE3 W TUIPOIH3
METNITHIIOB.

benku xak mpuponnbie monumepsl. [lepBuuHas, BTOpUYHAS U TpPETHUYHAs CTPYKTypa OEIKOB.
XUMHUYECKUE CBOMCTBA OEIKOB: TUAPOJIN3, JEHATYpaIlrs, KAYeCTBEHHBIC PEaKIIUU Ha OCIKH.

Ilousmue 06 azomcooepxcawux 2emepoyukIudeckux coeounenusx. Illupumuounosvie u
nypuHosvle ocHoganus. Hyxneunosvie kuciomel: cocmas, cmpoenueu 6uoi02uieckas pob.

3KCHepI/IMeHTa.]'ILHLIe METO/AbI U3YUCHUSA BEIIECCTB U UX npeBpameHI/Iﬁ

PactBopenue OenkoB B BOjE, AeHATyparusi OCJIKOB TPH HArpeBaHWM, IBETHBIC PEAKIIMH Ha
Oenku, pelleHue OJKCIEPUMEHTANIbHBIX 33Jad 1O TeMaM «A30TCOJepKallie OpraHHYeCKHe
coeuHeHUs» U «Pacno3HaBaHHe OPraHUYECKUX COECIMHEHUI.

BbICOKOMO.]IeKyJIHprIe COCIMHECHUA
OCHOBHBIC TIOHATHS XHUMHU BBICOKOMOJICKYJISIPHBIX COCIMHEHMIA: MOHOMCp, IIOJHUMED,



CTPYKTYpHOE 3BEHO, CTENEHb INOJUMEpPU3ALMH, CPEOHSAS MOJEKyspHass Macca. OCHOBHBIE METOAbBI
CHHTE3a BHICOKOMOJICKYJISIPHBIX COEAMHEHUN — MOJIMMEpU3alysl U NOJIUKOHIeH Ay, [Ipeocmasnenue
0 cmepeopecynapHOCMU U HAOMONEKYJAPHOU CMPYKMYype NOIUMEPOS, 3AGUCUMOCIb  CEOUCME
HONUMEPOB OM UX MOJIEKVIAPHO20 U HAOMONEKYIAPHOSO CIMPOEHUSL.

ITomumepHble Marepuansl. [lmactmaccsl (ITOJUATUIIEH, MOJIMIIPOIWIEH, IOJUBUHWIXJIOPHL,
MOJUCTUPOJ, MOJMMETHIMETaKpUIaT, NOJUKApOOHATHI, MONMATHIEHTepedTanar). YTwiuzauus u
nepepaboTKa IIacTUKa.

OnactoMepbl:  HaTypalbHbBIH  KaydyK,  CHHTETHYECKHE  Kaydyku  (OyTaJuCHOBBIH,
XJIOPOIIPEHOBBIH, U30IIPEHOBBIN) U cunukoHbl. Pe3nHa.

Bonokna: HaTypaibHBIE (XJIONOK, IIEPCTh, MENK), HCKYCCTBEHHBIC (BUCKO3a, aleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

Ionumepor cneyuanvnoco HazHaveHus (meghioH, Keenap, 91eKMponposooaujue NoaUMepbl,
buopasnazaemvie noiuUMepbl).

3KCHepI/IMeHTaJ'H>HI>Ie METOJAbI H3YYCHUHA BCIIECCTB U UX rlpeBpameHm}i
O3znakomiieHue ¢ oOpaslaMu MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC, Kay4dyKoOB,
peLIeHNE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «Pacro3HaBaHue MIaCTMAcC UBOJIOKOH.

PacuéTHble 3agaun

HaxoxxneHne MONeKyinsspHOH (GOpPMYIIbI OPraHUYEeCKOTO COCIUHEHHUS 10 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJIIMX B €ro COCTaB, HAXOXKICHHE MOJICKYJISIPHOH (OPMYIIbI OpPraHUYECKOro
coequHEHUsI o Macce (00bEMY) MPOIYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY)
NPOJYKTOB  pPEaKUWW W/WIM MCXOIHBIX BEIICCTB, YCTAHOBICHHE CTPYKTYPHOH  (OPMYIIBI
OpPraHUYeCKOTO BEIIECTBA HA OCHOBE €ro XHWMHUYECKHUX CBOWCTB WM CHOCOOOB IOJyYCHHUS,
OIIpEICIICHUE JIOJIU BBIXO/A MIPOAYKTA PEAKIIUH OT TEOPETUYECKH BO3ZMOXKHOTO.

MexknpeaMeTHbIe CBA3H

Peanuzanust MeXNpeAMETHBIX CBA3€M NpU U3ydYeHUU opraHnyeckoi xumuuB 10 kiacce
OCYIIIECTBIISIETCSl Y€pPE3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U MOHATHH,
INPUHSTHIX B OT/IEIBHBIX NMPEAMETAaX €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE MOHATHUA: SIBJICHHME, HAay4HbI (hakT, runoresa, TEOpHsl, 3aKOH,
aHaJu3, CUHTE3, KIaccu(pUKalys, HaOIro1eHue, N3MEpEeHUe, SKCIIEPUMEHT, MO/JIEJb, MOJIETUPOBaHHE.

®usuka: Marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJa, SHEPreTUYECKUN YPOBEHbD,
BEIIIECTBO, TeJIO0, O00BEM, arperaTHoe COCTOSHHE BELIECTBA, (PM3MYECKHE BEIUYMHBI, €IMHUIIBI
MU3MEPEHMS], CKOPOCTh, YHEPTHsI, Macca.

buonorus: knerka, opraHus3M, B3KocHucTeMma, Ouochepa, MeTaboIM3M, HACIEeICTBEHHOCTb,
aBTOTPO(HBIA U reTepOTPOPHBIA TUI NMUTAHUS, OpoXKeHHUE, (POTOCUHTES, IbIXaHUE, O€NKH, YTIeBOIbI,
KHUPBI, HYKJICUHOBBIE KHCIOTHI, ()EPMEHTHI.

I'eorpacdus: mose3Hbple HCKONAaeMble, TOILUIHUBO.

TexHosorysa: NUILEBBIE MPOAYKTHI, OCHOBBI PAaIlMOHAJIBHOIO NHTAHUS, MOIOLIME CPEJCTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue 0CHOBbI XUMHH

Atom. CocTaB aTOMHBIX sjaep. XUMUYECKUU anemeHT. M3otonsl. Kopnyckyasapuo- 6oanosou
oyanuszm, 08oticmeeHHas npupooa 21ekmpora. CTpOSHHE IIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE
Yuclia. DHEPreTHYeCKHe YPOBHU U MOAYPOBHU. ATOMHBIC opOuTamu. Kiaccnpukanuss XUMUYECKHX
s51eMeHTOB (S-, p-, d-, f-amemenTs).

Pacnpe;[eneHHe 9JICKTPOHOB IO ATOMHBIM Op6I/ITaJI5IM, NPpUHYUN MUHUMYMA IHEp2UU, NPUHYUN Hayﬂu,



npasuio XyHoa. DIEKTPOHHBIE KOH(PHUTYypallMd aTOMOB 3JIEMEHTOB IIEPBOTO—YETBEPTOTO MEPHOIOB B
OCHOBHOM ¥ BO30YXJIEHHOM COCTOSIHWH, JJICKTPOHHBIC KOH(DUTYpAIlMM  HOHOB. llonamue 06
9HepaUU UOHU3AYUU, DHepeUU CpoOCmed K 91eKmpoHy. IINEKTPOOTPUIIATEIbHOCTb.

Ilepnonnueckun 3axkoH u Ilepuoguueckas cucrema XUMHYeCKMX  3ieMeHToB J[.M.
MenneneeBa. CBsizb NEPUOJUYECKOTO 3aKOHA U [lepronyeckoi CUCTEMbI XUMHUYECKUX 3JIEMEHTOB C
COBPEMEHHON TeOopHeill CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XHMMHUYECKUX
3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB MO  TpynmaM W HEPUOJAM.
3HaueHue niepuoauueckoro 3akonHa .M. Menneneena.

XuMHUYecKass CBsA3b. BBl XHMMHUECKOM CBSI3W. KOBaJICHTHAs, WOHHAS, METaJUITMUCCKasl.
Mexanu3mbl  00Opa3oBaHUs KOBAQJIEHTHOU CBSI3U: OOMEHHBI U JIOHOPHO-AKIIETITOPHBIH.
OHepruss M JIMHA CBA3U. [lonsIpHOCTH, HANPaBIEHHOCTh W HACHIIIAEMOCTh KOBAJIEHTHOM CBS3U.
Kpartnsie cBa3u. Bongopoanas cBsizb. MexMOIEKyIIpHbIE B3aUMOICHCTBUS.

BaneHTHOCTh M BaJIGHTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuousayus amomHuix opoumaneu. CBs3b
ANIEKTPOHHOU CTPYKTYpPhl MOJIEKYJT C KX TE€OMETPHYECKHM CTpOCHHEM (Ha MpuMepe COeIUHEHUMN
AJIEMEHTOB BTOPOTO MIEPHOIA).

[IpeacraBnenne O  KOMIUIEKCHBIX  coeluHEHMsX. CocTaB  KOMIUIEKCHOTO  HOHa:
KOMIUIEKCOOOpa3zoBatTenb, Juranabl. Koopounayuonwoe uucno. Homenxnamypa xomniekcHulx
coeduHenuti. 3HAUY€HHWE KOMIUIEKCHBIX coefquHeHuid. [loHATHEO KOOpAMHALIMOHHONW XHUMHUH.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUs. THIbl KPUCTAUIMUECKUX PELIETOK
(CTPYKTYp) U CBOICTBA BEILIECTB.

[lonsiTue o paucnepcHbIXx cuctemax. McTuHHBIE pacTBOpPLL. [Ipedcmasnenue o KOIIOUOHBIX
pacmeopax. CrocoObl BHIpaKEHUSI KOHIICHTPAIIUU PAacTBOPOB: MaccoBasi JI0Jis BELIECTBA B PacTBOPE,
MOJISIpHAsE ~ KOHIEHTpamusi. HachlllleHHble W HEHACHIIIEHHBIE PACTBOPHI, PAaCTBOPUMOCTD.
Kpucramnoruaparsl.

Knaccudukanus u HOMEHKJIATypa HEOPraHWYEeCKHX BEIIECTB. [pUBHATIbHBIE Ha3BaHUS
OT/IENIbHBIX MPEACTaBUTEICH HEOPTaHUIECKUX BEIICCTB.

Knaccudukamuss XUMHUYECKHMX peakiMii B HEOPraHMYECKOM M OpraHuYecKol XUMHUH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUsT M TMPEBpAlllCHHs] SHEPTHUM NPU XUMHYECKHX
peakiusx. TernoBbie 3G PEeKThl XUMHUECKUX peakiuid. TepMOXUMHUYECKHE YpaBHEHUSI.

CKOpOCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTh OT PAa3IUYHBIX (HaKTOPOB.
I'omoreHHsie U reTeporeHHbie peakuu. Karanus u karanu3aTopsl.

OOpatumble U HEOOpaTUMBIE PEaKIMH. XHUMUYECKOe paBHOBecue. Koncmanma Xxumuyecko2o
pasnogecusi. DaKTOpbI, BIUSIOUIME Ha TMOJOKEHHE XUMHYECKOIO pPaBHOBECHS: TeMIiepaTypa,
JIaBJICHWE M KOHIIEHTPAallUU BELIECTB, YydacTByrowux B peakuud. [Ipunuun Jle laTense.

OnektponuTrueckas auccoruanus. CWibHbIC U clladbie dIeKTpoUThl. CTeNeHb TUCCOIUAIUH.
Honnoe npouseedenue 600vi. Cpena BOJIHBIX PACTBOPOB: KHUCIIOTHAs, HEHTpaibHas, IIeIOYHAs.
Bonopoxansrii mokazarens (pH) pactBopa. 'maponus coneit. Peakiiny noHHOTO 0OMEHa.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE — peaknuu. (CreneHb  okucieHus. OKHUCITUTENb |
BOCCTaHOBUTENb. [Ipollecchl OKWCIEHHS ¥ BOCCTAHOBJICHHs. BaxHeWmne OKHUCIUTENHd U
BOCCTaHOBUTENH. METOJ] 3NIEKTPOHHOTO Oananca. DJIEKTPOIN3 paCTBOPOB U PACIUIABOB BEIIECTB.

3KCHepI/IMeHTa.]'ILHLIe METO/AbI U3YUCHUSA BEIIECCTB U UX npeBpameHI/Iﬁ

PaznoxeHue mepokcuaa BOJOPOAa B TMPUCYTCTBUH KaTaau3aTropa, MOJEIHA KPUCTATHYSCKHUX
peniéToK, MPOBEACHUE pEaKIMii HOHHOTO OOMEHa, OMpEACTICHUE CpPEeIbl PACTBOPOB C IMOMOIIBIO
WH/IMKATOPOB, H3YYCHHUE BIIMSHUS Pa3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOH pPEaKIuu |
MOJIOKCHUE XUMUYECKOTO PABHOBECHS.

Heopranuuyeckast xXuMus
ITonoxenne HemerasnoB B llepuonnmueckoln cucremMe XUMUYECKHX — dieMeHToB J[.M.
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MeHnzeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. DPU3NYECKUE CBONWCTBA HEMETAIUIOB. AJIJIOTPOIHUS
HEMETAIUIOB (Ha mpuMepe KUCIIopoaa, cepbl, pochopa u yriaepona).

Bogopon. Ilomydyenue, ¢usnueckue M XHUMHYECKHE CBOWMCTBA: PEaKIMH C METaJlJIaMH
U HEMEeTaJUIaMU, BOCCTaHOBUTENbHbBIE CBOWCTBA. [ uapusl. ToniugHsle 2nemenmol.

lanmorensl. Haxoknenue B mpupoAe, CHOCOObI MONy4eHHUs, (U3MYECKUE M XHUMHUYECKUE
cBoiicTBa. ['amoreHoBoaopoAbl. BaxkHelmme KUCIOPOACOIAEPKAIIME COCIUHEHUS TAJOrEHOB.
JlabopaTopHble ¥ MPOMBIIIJICHHBIE CIIOCOOBI MONTYYCHHS TaJoreHOoB. l[IpuMeHeHHe TalloreHOB U WX
COCIMHECHU.

Kucnopoxn, o3on. JlaGopaTopHble W TNPOMBIIUIEHHBIE CIIOCOOBI TOJIyYEHHS KHCIOPOJa.
Du3nyecKue ¥ XUMUIECKIE CBONCTBA M MPUMEHEHHE KHCIOpoaa U 030HA. OKCHIIBI U TIEPOKCH/IBI.

Cepa. Haxoxnenue B mpupoje, CIOCOOBI MONYYCHHs, PU3NICCKUE U XMMHUYECKUE CBOWCTBA.
CepoBogopon, cynbhunasl. Okcun cepbi(IV), okcua cepwi(VI). CepHucras u cepHas KUCIOTHI U UX
cosit. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [[puMeHeHune cepbin €€ coeTMHEHH.

A3zor. HaxoxneHnue B mpupoje, crnocoObl MOdy4deHHs, PU3NYECKUE U XMMHUYECKHE CBOMCTBA.
AmMMmuak, HUTpuAbl. OKCUIBI a30Ta. A30THUCTask U @30THAsI KUCIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB
a30THON KucaoThl. [IpuMeHeHue a30Ta U ero cCoeAMHEHUN. A30THbIE y100pEHHUSI.

docthop. Haxoxmenue B mpupoie, CrocoObl TOMyYeHHUS, (PUIHYCCKUEH XMMHYCCKHE
cBoiictBa. Dochunasr u ¢ochur. Oxcuabl docdopa, dochopHas KucIOTa U eé COJIH.
Memacgpocpopnass u  nupogocgopnas  Kuciomet, Gocghopucmasn u ocpoprnosamucmas
kucnomel. [Ipumenenne ocdopa u ero coeaunennit. ocopusie ynoOpeHus.

VYraepon, HaXOXJIeHHUE B MpHUpPoe. AIIOTPONHbIE MOAupUKanuyd. OU3NIECKUE U XUMHUYECKUE
CBOICTBa MPOCTBIX BEIIECTB, 00pazoBaHHBIX yriepogoM. Oxcup yraepoaa(ll), okcun yraepoma(IV),
YroJbHasl KUCIOTA U €€ COJIU. AKTUBUPOBAHHBIN YTOJb, adcopoyus. Qynnepenvl, epaghet, yeiepooHvie
Hanompyoku. IIpuMeHeHne NpoCThIX BEUIECTB, 00Pa30BaHHBIX YIJIEPOAOM, U €T0 COETUHEHUH.

Kpemnnii. Haxoxnenne B IpUpoJE, CIocoObl MIOJIy4YEHMUS, ¢uznueckue u
xummudeckne cporictBa. Okcun kpeMuus(IV), kpeMHueBas KUCIOTa, CUIUMKATHL. [IpruMeHnenue KpeMHus
u ero coenuHeHni. CTEKII0, €ro Noy4eHne, BUIbI CTEKIIA.

[Tonoxxenne mertamnoB B Ilepumoanueckoil cucTeMe XHUMHYECKHUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOEHHS 3JIEKTPOHHBIX 000JOYEK aTOMOB METAJUIOB. Pacnpocmpanenue XumMudeckux d71eMeHmos-
Memannog 8 zemuoti kope. O0ue ¢puznyeckrue cBoicTBa MetaioB. [IpuMeHeHrne MeTamioB B ObITY U
texHuke. CriaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN psii HamnpspDkeHud meTtauioB. OOmue crnocoObl MOTy4YeHUs METallIoB:
TUAPOMETAJUTYPTUsl, MUPOMETAIUIYPrusi, dJeKTpoMeTamutyprus. I[loHATHE O KOppPO3UU METaJUIOB.
CniocoOblI 3a1IUThI OT KOPPO3HH.

O6mas xapakrepuctuka MetamuioB |A-rpynner  [leprogudeckoil CHUCTEMBI XUMHYECKHX
aneMeHToB. Hartpuil u kamuii: nonydeHue, (U3MUECKME M XUMHUYECKHE CBOICTBa, NMpPUMEHEHUE
MIPOCTHIX BEIIECTB M MX COCTMHECHUIA.

O6mas xapakrepuctuka wmetamuioB |IA-rpymmel  Tlepuoanyueckoil CHCTEMBl XUMHUYECKHX
aJIeMEeHTOB. MarHuii W KajbIUil: MoiydYeHue, PU3MUECKue M XUMHUYECKHE CBOWCTBA, MPUMEHEHUE
IPOCTHIX BEIIECTB U UX coeTuHeHUN. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEeHHUSI.

AnroMuHUi: ToNyueHue, (GUIMYECKMEe W XUMHYECKHE CBOWCTBA, MPHUMEHEHHE MPOCTOTO
BellecTBa M €ro coeAMHEHUd. AM(oTepHble CBONCTBA OKCHAA W THAPOKCUAA aJIFOMHHHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OO0mas xapakTepucTrka MeTayioB modouHsix noarpynn (b-rpymm) [lepuogmdeckoit cuctemsl
XUMUYECKUX AIIEMEHTOB.

Ou3nyeckue M XMMHUYECKHE CBOMCTBAa XpoMa W €ro coequHeHUuH. OKCUIbl U THUIPOKCHJIBI
xpoma(Il), xpoma(Ill) wu xpoma(VI). Xpomarel U AUXPOMATHI, UX OKHCIUTEIbHBIE CBOWCTBA.
[TonyyeHnue u npuMEeHEHUE Xpoma.
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OuU3NYECKUE U XUMUYECKUE CBOMCTBA MapraHia M €ro COeAMHEHUN. BaxHelne coeInHEHUs
mapranna(ll), wmapranna(IV), wmapranma(VI) wu wmapranna(VII). Ilepmanranatr kamusi, €ro
OKHCITUTEIBHBIC CBOKCTBA.

dusnyeckue U XMMUYECKHE CBOMCTBA jKejie3a W €ro coenuHeHui. OKCUABI, TUIPOKCUABI U
comu sxene3za(ll) u xeneza(lll). Ilonmydyenne u mpuMEHEHHE 3Keie3a U €TO CILIABOB.

dusnueckue u XUMHAYECKHE CBOWCTBA MENU u €€ COeIuHEHUN. [Tonyuenune u
MIpUMEHEHHE MEJIU U €€ COSUHEHUH.

[uuk: momydeHnue, GU3HYECKUE M XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE CBOWCTBA OKCHIA H
TUAPOKCH/IA IIMHKA, THIPOKCOKOMIUICKCHI IIMHKA. [[pMeHeHre ITMHKA U €T0 COSTUHEHUMN.

JKCNepUMEeHTAbHbIE METOAbI M3Y4Y€eHHS BELIeCTB U UX MpPeBpalleHuil

N3yuenune o0Opa3lloB HEMETAUIOB, TOpeHHE cepbl, (ocdopa, xKenesa, MarHusgB KUCIOPOAE,
U3Y4YEHHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», B3aUMOJICHCTBUE ILEJIOYHBIX U ILEIOYHO3EMENIbHBIX
METAJIJIOB C BOJOM (BO3MOXHO HCII0JIb30BAHUE BUJIEOMATEPHAIIOB), B3aUMO/ICHCTBIE IMHKA U JKEJIE3a C
pacTBOpaMu KHCJIOT U LIEN0Yel, KaYECTBEHHbIE PEaKlUU Ha HEOPraHMYECKHUE aHHOHBI, KaTHOH
BOJIOpPOJIa U KaTHOHBI METAJJIOB, B3aUMOJEHCTBUE TMAPOKCHAOB AJIIOMHHUS U LIMHKA C pacTBOpaMU
KHUCIIOT U IIEJNO0YEH, pelIeHHE SKCIEPUMEHTAIbHBIX 3a7ay no temaM «['amorens», «Cepa u eé
COoeMHEHUs», «A30T U Gochop U ux coenuHeHHs», «METamIbl TIABHBIX ITOATPYII,

«MeTamtbl TOOOYHBIX TIOTPYIII.

Xumus v ’KU3Hb

Ponp xuMuu B OOECIEUEHUM YCTOMYMBOTO pa3BHTHS dYeioBedecTBa. [lOHITHE O HAYIHBIX
METOJIaX IMO3HAHWUS W METOMOJOTHMH HAyYHOTO HCCienoBaHUs. HaydHble NMPUHIUIBI OpraHU3alluU
XUMHUYECKOTO MPOU3BOJACTBA. [IpOMBINIIIICHHBIE CIIOCOOBI IMONYYCHHS] BAXHEUITUX BeIIeCTB (HA
npuMepe NPOM3BOJICTBA AaMMHAKa, CEPHOHW KHCIOTHl, MeTaHoja). [IpoMblIlIIeHHbIE CITOCOOBI
MOJTy9YEeHHUST METAJUIOB U CIUTABOB. XMMHUYECKOE 3arpsS3HEHNE OKPYKAIOIIEH CPEJIbl U €r0 MOCIIEICTBUSI.
Ilpobnema nepepabomxu omx00068 u no6OYHBLIX npodykmos. Poib XuMuH B 0OeCIEeYEeHUU
DHEPTreTUUYECKON 0€30MacCHOCTH. [Ipunyunsvl «3e1EHOU XUMULLY.

Xumusi W 310poBhe uenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBmia MCHOIB30BAHUS
JIEKapCTBEHHBIX MpernapaToB. Poib XUMUU B pa3BUTUHU METUIHBIL.

XUMUS TIAIOM:  OCHOBHBIE ~ KOMIIOHEHTBI,  IHIIEBbIe  J100aBku.  Poib  Xxumuu B
o0ecrneyeHny MUILEeBO 6e30MacHOCTH.

Kocmernueckne wu mapdromepHbie cpeactBa. beitoBas xumusa. IlpaBuma Ge3omacHOro
UCIIOJTb30BaHUS IIPEIapaToB OBITOBOM XMMHH B TTOBCETHEBHOM JKHU3HH.

XUMHUSI B CTPOUTEIBCTBE: BaKHEHIIIME CTPOUTENbHBIE MaTepuanbl (IEMEHT, 0eToH). XUMHUsi B

CeJIbCKOM Xo03stiicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE y100peHusl.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KpacKH, CTEKJIO, KepaMHuKa.
Mamepuanvi 0ns snekmponuxu. Hanomexnonocuu.

PacuéTHble 3a1aun

Pacuérsl: Macchl BemecTBa il 00bEMa ra30B 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE MITH
00bEMY OIHOTO W3 Y4YaCTBYIOIIMX B PEAKIIMU BEMIECTB, Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
NPOJYKTOB PEaKIH, €CIM OJHO W3 BEIIECTB MMEET NMpPUMECH, Macchl  (00B€Ma,  KolmyecTBa
BEIIECTBA)  NPOAYKTa  PEAKIWH, €CIM OJTHO M3 BEIIECTB JaHO B BUE PACTBOpA C ONPEASIEHHON
MaccoOBOM JOJE€Hd pPAcTBOPEHHOIO BEUIECTBA, MAacCOBOM JOJW W MOJSIPHOW  KOHLEHTpaluu
BEIIIECTBAB PaCTBOPE, JI0JIM BBIXO/Ia MPOJYKTA PEAKIIUH OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H

Peanuzamus MeXIpeaMeTHBIX CBS3eH MpH U3y4eHHH oOlel 1 HeopraHuueckoi xumuu B 11 kiacce
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OCYILIECTBIIACTCSI 4YEpPe3 HCIOIb30BaHUE KAk OONIMX eCTECTBEHHO- HAy4YHBIX IOHITHUH, TaK W
HOHHTHﬁ, IMPUHATLIX B OTACJIBHBIX MPECAMETAX CCTCCTBCHHO- HAYYHOI'O ITUKIJIA.

OO1Me ecTeCTBEHHO-HAYYHbIC MOHATHUS: SBJICHHE, HAYYHBIA (aKT, THIOTE3a, TEOPHs, 3aKOH,
aHaJM3, CUHTE3, KJIacCu(UKAIMs, MEPUOJUIHOCTh, HAOIOACHHE, U3MEPEHHUE, IKCIICPUMEHT, MOJIEIb,
MOJICTTHPOBAHHE.

dusmka: mMarepus, MUKPOMHP, MAaKpPOMHUp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOIIBI,
PaIMOaKTHBHOCTb, MOJIEKYJIA, SHEPreTHYECKHH YPOBEHb, BELIECTBO, TEJ0, 00BEM, arperatHoe
COCTOsAHUE BE€HIICCTBA, H,[[eaﬂbeII;’I ras, (bI/ISI/I‘-IeCKI/Ie BCJIMYMHBI, CAWHHIBI HU3MCPCHHA, CKOPOCTH,
JHEpPrHsl, Macca.

buonorus: kierka, opraHm3M, O3KocucTema, Ouocdepa, Merabomu3M,  Makpo- U
MHKpPOJJIEMEHTBI, OCJIKH, JKUPbI, YIJIEBOJbI, HYKICHHOBBIC KHCIOThI, (EPMEHThI, TOPMOHBI,
KPYTOBOPOT BEIIECTB M MOTOK YHEPTUU B IKOCHCTEMAX.

['eorpadusi: MUHEPaJIbI, FTOPHBIEC TIOPO/IbI, TOJIE3HBIC HCKOITAEMbIE, TOILINBO, PECYPCHI.

TexHonorusa: XuMHUIECKasd MNPOMBINIJICHHOCTb, MCTAJLNIYpPrusd, CTPOUTCIbHBIC MAaTCpUallbl,
CCIIbCKOXO3SMUCTBEHHOE  IMPOM3BOJCTBO,  IHUINEBas  HPOMBIILICHHOCTh,  (hapMalleBTHUCCKas
MNPOMBINIJICHHOCTb, IPOU3BOJACTBO KOCMETHUUYCCKHUX IIPCIapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTCpHraJIOB, SJICKTPOHHAA ITPOMBINIJICHHOCTD, HAHOTCXHOJIOT'NH.

IHHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA IPOI'PAMMBI 110 XUMHUU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUS.
JIMYHOCTHBIE PE3YJIBTATBI

B cooTBercTBMM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTypEe JIMYHOCTHBIX
pe3yJbTaTOB OCBOEHUS IpeaMmera «XHMHsS» Ha YpOBHE CpeIHEero oO0Iero oOpa3oBaHUs BbIJIEIEHBI
CJIEAYIOIIME COCTABIISAIOLINE: OCO3HAHME O0YYaIOLUMMHCA POCCUNHCKOM TpaskIaHCKON HMICHTUYHOCTH;
TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEJIBHOCTH W CaMOOIPENEICHHUIO; HAIU4YMEe MOTUBALUU K
00y4YeHHIO; TOTOBHOCTb U CIIOCOOHOCTh OOYYAIOIIMXCSl PYKOBOICTBOBATHCS NMPHUHATHIMU B OOIIECTBE
IpaBWJIaMd M HOPMAaMHM IIOBEJIEHHUS; HAIWMYME IPABOCO3HAHMS, DSKOJOTMYECKOW KYJIBTYpHI,
CHOCOOHOCTh CTaBUTh LIETH U CTPOUTH )KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHUS MpeaMeTa «XUMUsS» OTpaxaroT COPMUPOBAHHOCTH OMbITA
NIO3HABATEIBHOM W  INPAKTHYECKOW JAEATENBHOCTH O0ydYaloluxcs B IpOLEcce pean3aluu
00pa30BaTeNbHON JESATEIbHOCTH.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHMSI MIPeaMeTa « XUMUS» OTpaxaroT CHOPMUPOBAHHOCTD OIBITA
NIO3HABATEIBHOM W  INPAKTHUYECKOW JAEATENBHOCTH O0Yy4aloluXcs B IPOLECCEe pean3aluu
00pa3oBaTeNbHON AEATENbHOCTH, B TOM YHCIIE BUACTH:

1) rpasKaaHCKOro BOCIIMTAHUS:

OCO3HaHUusA O6y‘-IaIOH_II/IMI/ICSI CBOMX KOHCTHUTYLIMOHHBIX IIpaB M 06ﬂ3aHHOCTCﬁ, YBAXKCHUA K
3aKOHY U MPaBONIOPAIKY,

NpEACTaBJICHUA O COOHUAJIBHBIX HOpMax W IHpaBUIaxX MCKINIHOCTHBIX OTHOLIICHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOp‘-ICCKOﬁ ACATCIIbBHOCTHU IIPpU CO3OaHUU y‘-IC6HBIX IIPOCKTOB,
peHICHUN y‘~IC6HBIX 1 NO3HABATCJIBHLBIX 3a1a4, BBIITOJITHCHUU XUMHWYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMAaTh M MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY M apryMEHThl IpYruX MpU
AHAJIN3€C Pa3JIMYHbIX BUAOB y‘Ie6HOI>'I ACATCIIbHOCTH,

2) MaTPUOTHYECKOT0 BOCIIUTAHMS :
[IEHHOCTHOTO OTHOMIICHHUS K ICTOPUIECKOMY U HAYYHOMY HACJICTUIO0 OTEYECTBEHHON XUMHUH;
yBaXKEHHsI K MPOLIECCY TBOpYECTBA B 00JACTH TEOPUU U MPAKTHUECKOTO MPUIIOKEHHUS XUMHH,
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OCO3HAaHUAg TOIr0, 4YTO HJAaHHBIC HAYKH CCTb PC3YyJbTaT MIUTCIBbHBIX H8.6JHOI[CHI/H7L KPOIMOTJIUBBIX
SKCHICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOSIHHOI'O TpyAa y‘-IéHBIX H IIPAKTUKOB;

HHTCPCCAa U ITO3HABATCJIbHLIX MOTHUBOB B IIOJYUCHHUH U MOCICAYIOIICM aHAIN3C I/IH(i)OpMaLII/II/I (O
NEPECAOBBIX JOCTHKCHUAX COBpeMeHHOﬁ OTE€YECTBEHHOM XHUMHU,

3) AYXOBHO-HPAaBCTBCHHOI'O BOCIIUTAHUS
HPAaBCTBCHHOI'O CO3HAHMS, 9TUUCCKOI'O MOBECACHU,

CIIOCOOHOCTH OIICHMBATh CHUTYAaIldW, CBS3aHHBIE C XUMHYCCKHUMH SIBJICHHSIMH,U MPUHIMATH
OCO3HAHHBIE PELICHHS, OPUEHTUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMbIU LIECHHOCTH;

FOTOBHOCTU OLICHUBAaTh CBOE IIOBEACHUE M IIOCTYNKH CBOHUX TOBAPHILEH C MO3ULUN
HPABCTBEHHBIX U ITPABOBBIX HOPM U C YUYETOM OCO3HAHMS MTOCIEACTBUM MOCTYIKOB;

4) dopMupoBaHus KyJbTYPHI 310POBbSI:

MMOHUMAaHUS IICHHOCTEH 370pOoBOTO U 0Oe3omacHoro oOpa3a JKW3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (DU3UYECKOMY U MICUXHUUYECKOMY 3/10POBBIO;

coOroieHust paBuil 6e30MacHOro oOpalleHus ¢ BeUeCTBaMH B ObITY, TOBCETHEBHOM KU3HU, B
TPYAOBOM AEATEIBHOCTH;

MMOHUMAaHUS IEHHOCTH MPaBWJI MHIWBUIYaIbHOTO U KOJUIEKTUBHOTO O€30MacHOrO MOBEACHUS B
CUTYalHsIX, YTPOXKAIOIIMX 3J0POBBIO U JKU3HHU JIFOCH;

OCO3HAHHUS TOCIEICTBUNA W HENPHUATHS BPEAHBIX MPUBBIUEK (YHOTpPEOIECHUs aaKoros,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy/A0BOI0o BOCTIMTAHUS :

KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BATEIbCKON JeSITETbHOCTH,00IECTBEHHO
HOHeBHOﬁ, TBOpquKOﬁ U APpYyrux BuJax ACATCIbHOCTH,

YCTAHOBKHU Ha AKTHBHOC YYAaCTHC B PCUHICHUHW INPAKTHYCCKUX 3aJdaqd COHHaHBHOﬁ
HaIPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJIbI);

HHTEpPCCA K IPAKTUICCKOMY U3YUYCHHUIO HpO(i)eCCPIfI pa3In4HoOro poaa, B TOM YUCIICHA OCHOBC
MPUMCHCHUA TPECAMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHUS K TPYAY, JIIOJSAM TPYJa U pe3yJIbTaTaM TPYIOBOH ACSITEIBHOCTH; TOTOBHOCTH K

OCO3HaHHOMY BBIOOPY MHAMBHUIYAIbHOM TPaeKTOpUU 0Opa3oBaHus,
6YI[yH_ICI>’I HpO(i)CCCI/II/I u pealu3annuun COOCTBEHHBIX JKHU3HEHHBIX ILIAHOB C y‘léTOM JJMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) IKOJOrH4eCKOr0 BOCIIUTAHMS :

9KOJIOTMYECKH IeJIeCO00pa3HOro OTHOIIEHHS K IPUPO/Ie KaK HCTOYHUKY CYILIECTBOBAHUS YKU3HU
Ha 3eMiI¢;

MOHUMAHUS TJI00AJTBHOrO XapakTepa 9SKOJIOTHUECKHX Mpo0IeM, BIUSHHS JKOHOMHYECKHX
NPOLIECCOB HA COCTOSIHUE MPUPOIHON M COLUATIBHOM CPebl;

OCO3HaHMsI HEOOXOJMMOCTH HCIIOJIb30BAHUS JIOCTIDKCHUH XUMHHU JUIS PEIISHHsS BOIPOCOB
PalMOHAILHOTO MTPUPOIONIOIE30BAHUS;

AKTHBHOTO HETIPHATHS IEHCTBHMA, TPUHOCSIINX BPEIl OKPYXKAIOUIeH TPUPOTHON Cpele, YMEHHsI
NPOTHO3UPOBATh HEOJIATONPHUITHBIE KOJIOTHYECKHE MOCIEACTBUS TMPEINPHHUMACMBIX NEHCTBHHA W
Ipe0TBpalIaTh UX;

HAJIMYUS  PA3BUTOTO  JKOJOTHMYECKOTO  MBIIUICHHS, JKOJOTHYECKOH KYJIBTYpBI, OIBITA
JIeSITEIbHOCTH YKOJIOTMYECKOM HATIPABICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCSI MU B TIO3HABATEIbHOM,
KOMMYHUKATHBHOW W COIMAJIbHOW MPAaKTUKE, CIIOCOOHOCTH M YMEHHUS AaKTHBHO IPOTHBOCTOSTH
ueosioruu xemohoouwu;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:
MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOILECTBEHHOI
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MPAKTUKH;

MOHUMaHUs CcHenuUKH XHUMHUUM Kak HayKH, OCO3HaHUA €€ poiau B (HOpPMHUPOBAHHUU
palOHAIbHOIO  HAYYHOTO  MBILIUICHHUS, CO3/1aHUU LEJIOCTHOTO npejcraBieHust 00
OKPY’KaIOIlleM MHUPE KaK O €IMHCTBE IPUPOIbI U YEIOBEKA, B TO3HAHUU MPUPOJAHBIX 3aKOHOMEPHOCTEHN
U peLIeHUH MPOOJIeM COXpaHEHHS MPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHU JUIsl COBPEMEHHOW IMBWIM3AlMHU: B €€
FYMaHHUCTUYECKOW HAIpPaBICHHOCTH M BaXKHOM poOJIM B CO3JaHUM HOBOM 0a3pl MaTepHalbHOM
KYJIBTYPBI, B PEHICHUH TI00QIBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHUS YEIOBEUYECTBA — CBHIPHEBOM,
SHEPreTUYeCcKOM, MHUIIEBOM M 3KOJOTHYECKONW Oe30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00ECIeUeHUU
YCIIOBUH YCIIEIIHOTO TPYJa U SKOJIOTHUYeCKUKOM(POPTHON KU3HU KaXI0T0 YieHa 00IIeCcTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTHU: TOHUMAHUS CYIIHOCTH METO/I0B MTO3HAHUS, UCIIOIb3YEMbBIX
B ECTCCTBCHHBIX HAayKaxX, CIIOCOOHOCTH WCIOJB30BaTh IOJIydaeMble 3HAHHS I aHalu3a |
OOBSICHEHUSI SBIICHUN OKPYXAIOIIEr0o MHpa U MPOUCXOASIIUX B HEM H3MEHEHUH, YyMEHHUs JeNaTh
000CHOBaHHBIE 3aKJIIOUEHUS HA OCHOBE HAYYHBIX (JAKTOB M UMEIOIIUXCS IAHHBIX C LETBI0 TOJIYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHHS Ui peuieHHs mpoOieM B
peaTbHBIX KU3HEHHBIX CUTYAIUIX;

MHTEpeca K MO3HAHUI0, UCCIIEA0BATEIBCKOM JeSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00OPa30BaHHIO U caMOOOPa30BaHUIO, K AKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUHM 1O XUMUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOEHHOCTSIM TpyJAa B pa3IU4HbIX chepax npodeccnoHalbHOM 1eATeTbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeramnpeaMeTHbIe pe3ysbTaThl OCBOSHHSI IPOTPAMMBI 110 XMMHUU Ha YPOBHE CpPEIHEro OO0IIero
00pa3oBaHus BKJIIOYAIOT:

3HaYuMBble s (OPMHpPOBAHUS  MHPOBO33PEHUS  OOYYAIOUIMXCA MEXJIUCUUIUIMHAPHBIE
(MeXMpeIMeTHbIE) OOIIEHAYYHbIC MOHATHS, OTPAKAIOUINE IEIOCTHOCTh HAyYHOW KapTUHBI MUpa U
CHeHI/I(i)I/IKy MCTOJOB IIO3HAHUA, HCIHOJB3YCMbIX B CCTCCTBCHHBLIX HayKax (MaTepI/Iﬂ, BCUICCTBO,
DHEPTUs, SIBJICHUE, MPOIECC, CUCTeMa, HAYYHBIH (aKT, MPHUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH,
TEOpHsl, UCCIIIOBaHKE, HAOTIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JAPYTHE);

YHUBEpCaJbHbIC Y4eOHbIC JeHCTBHs (TIO3HABATEIIbHBIC, KOMMYHHUKATUBHBIC, PETYJISATUBHBIC),
obecnieunBarone QGopMupoBanue (GYHKIHUOHATBHON T'PAMOTHOCTH M COLUAIBHONW KOMIETEHIIUU
o0y4aromuxcs;

CIIOCOOHOCTh 00yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUTUTHHAPHEIE,
MHUPOBO33PEHUYECCKHE 3HAHUS U YHUBEPCAJIbHBIC yUeOHBbIC JIEHCTBHS B MO3HABATEILHOWH COIMATBHOMN
MIpaKTHUKE.

MeranpeameTHbie  pe3yJbTaThl  OTPAXKAIOT  OBJAJCHHE  YHUBEPCAIbHBIMU  yYCOHBIMH
MM03HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJISATUBHBIMU JICUCTBUSAMM.

Ilo3HaBaTe/IbHBIE YHUBEPCAJIBbHBIC yqeﬁnble JefCTBUSA

Ba3oBbIe JJornueckue 1eiicTBUA:

CaMOCTOSITENIbHO ~ (hOpMynIMpOBaTh M aKTyaJU3upoBaTh MpoliieMy, paccMaTrpuBaTh €€
BCCCTOPOHHE,

OMPECACIIATL LEIN ACATCIBbHOCTH, 3a/laBas MapaMETPbl U KPUTCPHUU UX JOCTUIKCHUA, COOTHOCUTDH
peSYJ'IBTaTBI JACATCIIBHOCTH C IIOCTAaBJICHHBIMU LIEIISAMU,

HCITIOJIB30BaAThH HpI/I OCBOCHUU 3HaHI/Iﬁ HpI/IéMI)I JJIOTUYCCKOT'O MBINIJICHU A . BBI)I@HHTBXapaKTepHBIe
IMPpU3HAKH OOHATUU U YCTAHABJIMBATb UX B3aUMOCBSA3b, UCIIOJIB30BATE COOTBCTCTBYIOIHUEC TTOHATUSA IJIA
06’L$ICHCHI/I${ OTACJIBHBIX (baKTOB nu HBHCHHﬁ;

BBI6I/IpaTB OCHOBAHUA U KPUTCPUU IJIA KJIaCCI/I(I)HKaI_II/II/I BCIICCTB U XUMHNUYCCKHUX peaKHHﬁ;

YCTaHaBJ'II/IBaTB HpI/I‘-II/IHHO-CHeI[CTBeHHBIC CBA3U MG)K,Z[y I/I3y‘-IaeMLIMI/I SBJICHUAMMU, CTpOI/ITB
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JIOTUYECKHUE PACCYXKACHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, 110 aHAJIOTHUH),

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B paccMaTpUBAEMbIX SBJICHHSIX, (POPMYIHpPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSTH B IIPOLIECCEe TTO3HAHMSI UCTIOIb3yEeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOEIH,
peoOpa30BbIBATh MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUM 3HAK(CUMBOJI) 3JIEMEHTa, XUMHUYECKast
dbopMyna, ypaBHEHHE XUMHUYECKOW peakluu — IpHU pELICHUH Y4YeOHBIX IO3HABATEIbHBIX U
MIPaKTUYECKUX 33]1a4, IPUMEHATh HA3BAHHBIEMO/EIIbHBIC MTPEACTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB U3Y4a€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

ba3oBble HccaiIea0oBaTeJIbCKue [leﬁCTBHH:

BJAJ€Th OCHOBAMU METOJIOB HAy4yHOI'O IIO3HAHMSA BELIECTB U XUMHUYECKUX pEaKIMii;

(dbopMyIHMpOBaTH LENU U 33/1a4HM UCCIIEIOBAHUS, HCIIOJIB30BaTh IMOCTABIICHHbIC
U CaMOCTOSITENIbHO C(hOPMYJIMPOBAHHBIE BOIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHMS M OCHOBBI IS
(bopMHpOBaHHUS TUIIOTE3bI 110 IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXICHUMH;

BJIaJIETh HABBIKAMU  CaMOCTOSITEJIbHOTO IUIAHUPOBAHHUA U IPOBEACHUS  YyUYECHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HAOJOJAaTh 3a XOJOM IIPOLEcca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro  pe3yinbTar, QopMyaupoBarb OOOOLIEHHS W  BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBaHUS, COCTABIATH OOOCHOBaHHBI OTYET O MNPOJEIaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHUYECKOH HCCIIE0BATENIbCKOM U MPOEKTHON JEesATEIbHOCTH, IPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIIbHOMY IIOHMCKY METOJOB pPELIeHHs NPAaKTUYECKUX 3ajad,
IPUMEHEHHUIO Pa3IMYHbIX METOJOB I103HAHUS.

Pabora ¢ undpopmanumeii:
OpPUEHTHPOBATHCS B Pa3IMUHBIX HCTOYHMKAX MH(POpMALUU (HAy4yHO-TIONYJSpHAs JUTEepaTypa
XUMHUYECKOI'O COJEpKaHusl, CIPaBOYHbIE 1ocobusi, pecypcel HTepHeTa),

AHAIM3UPOBATh UH(MOPMAILIMIO PAa3IUYHBIX BUJOB U (HOPM IPEICTaBICHUS, KPUTHUECKHU OLEHUBATh €€
JIOCTOBEPHOCTb ¥ HENPOTUBOPEUNBOCTD;

¢dbopMyIMpOBaTh 3ampoChl M TPHUMEHATh pas3IUYHble METOABI MNpU IOUCKE M OTOOpe
uH(pOopMaluu, HEOOXOAUMOI JIJIs BHITTOJIHEHUST YUEOHBIX 3a/1a4 ONPEeAeIEHHOrO TUIIA;

IpUOOpeTaTh OMNBIT MCHOJIb30BaHUS HMH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (OpMYy TpeACTaBiICHUs HHPOPMALUU (CXEMBI,
rpad UKy, 1MarpamMMsbl, TaOIUIIbl, PUCYHKHU U IpyTHE);

UCIOJIb30BaTh HAYYHBIM SI3bIK B Kau€CTBE CpeJICTBA MPHU paboTe ¢ XUMHUECKOW MH(popMaruei:
IPUMEHSTh MEXIpEeAMETHbIE ((pU3NYecKue U MaTeMaTHYeCKHe) 3HaKu W CUMBOJIBI, (HOPMYIIBI,
ab0peBUaTypbl, HOMEHKIJIATYPY;

HCII0JIB30BATh 3HAKOBO-CHMMBOJIMYCCKUEC CPECACTBA HATTIAOAHOCTH.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIBbHBIC yqeﬁnble IlEﬁCTBPIH:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXKTaeMOW TeMbl B XOJE€ JWajora W/WIN JUCKYCCUH,
BBICKA3bIBaTh HJIeH, (HOPMYIUPOBATH CBOU MPEIIOKEHUS OTHOCUTEIHHO BBITIOJHEHUSI TIPEIOKEHHOMN
3a/1auu;

BBICTYNaTh C TMpE3CHTalMell pe3ylIbTaToOB I[O3HABATEIHHONW JEATENBHOCTH, MONYyUYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU IMPHU BBIMOJHEHUH XUMHUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKOH PabOThl MO HCCIEIOBAHUIO CBOMCTB HM3y4aeMBIX BEIIECTB, peaTH3AlUH y4eOHOTO
npoekTta, W (GOpMyIHpOBaTH BBIBOABI MO pe3yibTaTaM MPOBEACHHBIX HWCCICIOBAHUA MyTEM
COTJIaCOBaHUs MO3UIIHI B X0/1e 00CYKIEHHS 1 OOMEHa MHEHUSIMHU.

PerJIHTPIBHI)Ie YHUBEPCAJIbHBLIC yqeﬁnble JelCTBUSA

16



CaMOCTOATENIBHO IUIAHUPOBAaTh M OCYIUECTBIIATH CBOIO ITO3HABATEIIBHYIO JEATEIbHOCTD,
ompenenss e LENIW M 3aJaud, KOHTPOJUPOBATb M IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
npeUlaraéMblii  alrOPUTM JICHCTBUH TIpU BBITIOJHEHUM Y4YeOHBIX W HCCIICAOBATENbCKUX — 3a7ad,
BbIOMpaTh Haunbosee 3(PQPeKTUBHBIA CrMOCOO MX peHIeHUs C Y4ETOM IMOJyYeHHs] HOBBIX 3HAHHUU O
BEILECTBAX U XUMUYECKUX PEAKLIUAX;

OCYILICCTBIIATH CaAMOKOHTPOJIb JACATCIIbHOCTH Ha OCHOBC caMOaHa/Iu3a H
CaMOOILICHKH.
HpeI[MeTHBIe PE3YIbTaThL OCBOCHU IIporpaMmbl 110 XUMHUHU Ha

yriIyOlnEHHOM ypOBHE HAa YPOBHE CPEIHEro oO0Iero oOpa3oBaHMs BKIIOYAIOT CHELU(UUECKHE IS
yuyeOHOro mpenMera «XHMHS» HaydyHbIe 3HAHHS, YMEHHUS M CIOCOOBI JIEHCTBHH IO OCBOCHHIO,
MHTEPHpETalii U MPeoOpa3oBaHUIO 3HAHUM, BUJIBI JAEATEIBHOCTU IO MOJYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHHIO 3HAHUH B Pa3MYHBIX YYEOHBIX CHUTyalUsAX, a TakkKe B PpEAIbHBIX IKU3HEHHBIX
CUTyallusX, CBS3aHHBIXC XUMUEH. B mporpaMme 1o XMMHM IIPEAMETHBIE PE3YJIBTATHI IIPEICTABICHbI
110 TOJaM U3Y4CHHUS.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHple  pe3ynbTaTbl  OCBOEHMS  Kypca  «OpraHuyeckas  XHMHS»  OTpaXkaroT:

c(OpMHUPOBAHHOCTh MPEACTABICHUIN: O MECTe M 3HAYCHHH OPraHMYECKON XUMUU
B CHUCTEME €CTECTBEHHBIX HayK U €€ posid B 00€CleYeHMM YCTOWYMBOIO PA3BUTHsI YEJIOBEYECTBA B
peuieHun TPoOJIEeM HSKOJIOTMYECKOM, HSHEPreTUYeCKOW W THUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEAMIMHBI, CO3/1aHUM HOBBIX MaTEpHUaJIOB, HOBBIX MCTOYHHUKOB SHEpruy, B o0ecrnieueHun
PaLMOHATILHOTO MPUPOJIOTIONB30BaHNSA, B (POPMHPOBAHUU MHPOBO33PEHUS M OOIIEH KyIbTYpHI
YEJIOBEKa, a TAK)XKE KOJOTMYECKHM OOOCHOBAHHOTO OTHOILLIEHUS K CBOEMY 3/I0POBbIO U IMPHUPOIHON
cpene;

BJIa/ICHUE CUCTEMOM XMMHUYECKHX 3HAHHUI, KOTOpasl BKIIIOUAET: OCHOBOIIOJIAraroIINe MOHATUS —
XUMHYECKHUI AIIEMEHT, aToM, PO W 3JCKTPOHHAs 000Jouka aroma, S-, P-, O- aToMHBIE opOHTaIH,
OCHOBHOE U BO30YXJIEHHOE COCTOSIHMS aToMa, TMOpHAM3allUus aTOMHBIX OpOuTasied, MOH, MOJIEKya,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCIEHMS, XMMHUYECKAsl CBsI3b, MOJb, MOJIIpHAs
Macca, MOJIIPHBIM 00BEM, YTIIEPOIHBIN CKeneT, (QYHKIMOHANbHAS TPyMMa, paauKan, CTPYKTYpHbIE
bopmynbl (pa3BEpHYTHIE, COKpAIIEHHBIE, CKEJIETHBIE), U30MEpUsl CTPYKTYpHas M NPOCTPAHCTBEHHas
(reoMeTpHUYecKas, Onmuueckas), W30MEpbl, TOMOJOTMYECKHU psiJi, TOMOJIOTH, YIJICBOAOPOIbI,
KHCJIOPOJI- M a30TCOJEPKALUE OPraHUYECKUE COSANHEHUSI, MOHOMED, NOJIMMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEIUHEHUS; TEOpUHU, 3aKOHBI (mepuoauueckuili 3akoH [[.J. Menneneesa,
TEOpUsl CTPOEHUS OpraHndeckux BemecTBs A.M. ByTiepoBa, 3aKk0H COXpaHEHUSI MacChl BELECTB, 3aKOH
COXpPaHEHMsI U PEBPALLCHHS] SHEPTHU TP XUMUYECKUX PEaKIHIX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUIM
A3BIK XUMHWHM, MHPOBO33PEHUYECKHE 3HAHMs, JIEKAIIUE B OCHOBE IIOHMMaHUS NPUYUHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SBJICHUM; TMPEACTABICHHS O MEXaHHW3MaX XHUMHUYECKHX pEeaKIHii,
TEPMOJMHAMHYECKUX M KHHETUYECKMX 3aKOHOMEPHOCTSIX MX MPOTEKaHHUs, 0 B3aUMHOM BIUSHUU
aTOMOB U TPYIII aTOMOB B MOJIEKyJaX (MHIYKTUBHBIM U Me30MepHbI 3(QeKTrl, opueHTaHThl | u
Il pona); ¢bakTonornueckue CBEJICHMUSI O CBOMCTBaX, COCTaBe, MOJYYEeHHMH M Oe30MacHOM
WCIOJIb30BAaHUN BaKHEHIIMX OPraHWYEeCKUX BEHIECTB B OBITY M NPAKTHYECKON JEATEIbHOCTH
yesloBeKa, OOLIMX Hay4YHbIX MPUHIMIAX XHUMHUYECKOTO MPOU3BOJCTBA (Ha IMpUMepe MPOU3BOJCTBA
MeTaHoJIa, iepepaboTku HEPTH);

c(OPMUPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTepHbIE MPU3HAKU MOHATHM, YCTaHABIMBAaTh UX
B3aMMOCBS3b, MCIIOJB30BaTh  COOTBETCTBYIOLME  TOHATHS MPH ONUCAHUM COCTaBa, CTPOEHUS U
CBOIWCTB OPTraHUYECKHX COCTUHEHUN;

c(hOpMUPOBAHHOCTH YMEHU .
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WCIIONb30BaTh  XUMHYECKYIO CUMBOJIUKY  JUIs COCTaBJICHHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX M CKEJIETHBIX) (OPMYJI OPraHUYECKUX BEIIECTB;

COCTaBIIATh YPABHEHMsS XMMHMUYECKHX PEaKUUMH M pacKphlBaTb HUX CYHIHOCTb: OKHMCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUH IOCPEACTBOM COCTAaBJIEHUS 3JIEKTPOHHOrO OajaHca 3THUX peakLUi,
peakuuii HOHHOro 0OMEHa MyTEM COCTABIICHUSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

U3rOTaBIIMBAThH MOJIEIM  MOJIEKYJl OpPraHMYECKHMX BELIECTB I WJUIIOCTPAlMM MX
XUMHUYECKOI'0 ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

C()OPMHUPOBAHHOCTh YMEHUM: YCTAHABIMBATh IPUHAJIEKHOCTb H3YYEHHBIX OPraHUYECKHX
BEIIECTB MO HMX COCTaBY M CTPOCHHUIO K ONPEACNEHHOMY KIIACCY/TPYIIE COeNWHEHHH, dasamb UM
Ha3zBaHUs No cucremarnyeckol HoMmeHkiarype (IUPAC) u npusooums TpuBHallbHbIE HA3BaHUS IJIs
OTJENbHBIX TPEJCTABUTEICH OpPraHMYECKUX BEUIECTB (3TUJIEH, AalleTUJIEH, TOIYOJ, IJIMLEPHH,
ATUJICHIJIMKONb, (EeHON, (QopManbIeruj, arerajgbAerujl, alueToH, MypaBbHHAs KHUCIOTA, YKCyCHas
KHCJIOTa, CTEAPUHOBAsI, OJICMHOBAS, TAIIBMUTHHOBAS KHCJIOTHI, TJIMIWH, aJaHuH, MaJIbT03a, PPYKTO3a,
AQHWIMH, AUBUHWI, U30IPEH, XJIOPOIPEH, CTUPOI U IPYTHE);

c(OPMHPOBAHHOCTH YMEHHUS ONPEACIIATh BUJ XUMHUYECKON CBSA3H B OPTAaHUYECKUX COCTUHEHUSX
(KOBaJIeHTHAasi U MOHHAs CBsI3b, G- U T-CBSA3b, BOJOPOIHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHUS MPUMEHATh IOJI0XKEHUS TEOPUU CTPOEHUS OPraHMYECKUX BEIIECTB
A.M. BytnepoBa it 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOECHMUS;

c(OPMHPOBAHHOCTh YMEHUH XapaKTEepPHU30BaTh COCTAB, CTPOCHHUE, (PU3MUECKUE W XUMHUYECKHUE
CBOMCTBa THUIWYHBIX MPEACTABUTENCH pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB: aJKaHOB,
LUKJIOAJIKAHOB, QJIKEHOB, aJKaJUEHOB, AaJKHHOB, AapOMAaTUYECKUX YIJIEBOJOPOJOB, CIHUPTOB,
QIBJIETUIOB, KETOHOB, KAPOOHOBBIX KHUCJIOT, IPOCTHIX U CIOXKHBIX 3()UPOB, KUPOB, HUTPOCOCAMHECHUI
U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IH- U MOJUCAXapHIOB), WILIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIY HUMU YpaBHEHUSAMHU COOTBETCTBYIOILIUX XUMHUYECKUX
PEaKIMIAC UCIIOIBb30BaHUEM CTPYKTYPHBIX (GOPMYIT;

c(OPMHPOBAHHOCTh YMEHUS MOATBEP)KIaTh Ha KOHKPETHBIX NMpPHUMEpax XapakTep 3aBHCUMOCTH
PEAKIMOHHON CIIOCOOHOCTH OPraHMYECKUX COSIMHEHMH OT KpaTHOCTH M TUIA KOBAJIEHTHOH CBs3U (G-
U T-CBS3M), B3AUMHOI'O BJIMSHHS aTOMOB U IPYNII aTOMOB B MOJIEKYJIax;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTEpHU30BaTh HCTOYHHUKHU YIJIEBOJOPOIHOTO ChIpbs (HE(TH,
IOPUPOIHBIN Ta3, yroib), CIOCOOBI €ro mNepepadOTKH W MPAKTUYECKOE IMPHUMEHEHHE INPOIyKTOB
nepepadoTKH;

c(OPMHPOBAHHOCTD BJIAJICHUS CUCTEMOW 3HAHUM O €CTECTBEHHO-HAYYHBIX METOJIaX MO3HAHUS —
HaOJI0IEHNHU, M3MEPEHUH, MOJICIMPOBAHUM, SKCIIEPUMEHTE (PeaJbHOM U MBICICHHOM) U YMEHMS
NPUMEHSITh 3TU 3HAHUS;

Cc(OPMHUPOBAHHOCTh YMEHUS NMPUMEHATh OCHOBHBIE ONEpallMy MbICIUTEIbHON NEesTeIbHOCTH —
aHAJIM3 U CHHTE3, CpaBHEHHE, 0000IEeHNE, CHCTEMATH3alMI0, BbISIBICHUE MPUYNHHO-CIIEICTBEHHbIX
CBSI3€M — JIJIS1 U3YUYEHUS CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIIUil;

cOpPMUPOBAHHOCTh YMEHMI: BBISBIATH B3aUMOCBSI3b XHMUYECKUX 3HAHUIIC MOHATUAMU
U [IPEJCTABICHUSMHU JAPYTHX €CTECTBEHHO-HAYYHBIX PEAMETOB 115 Ooee

OCO3HAHHOTO IIOHMMAaHUS CYIIHOCTH MAaTE€pHaJbHOTO €IMHCTBA MHUpA, HCIIOJIb30BaTb CHCTEMHBIE
3HAHUS 10 OPraHUYECKOM XUMHH /s OOBACHEHUS M TPOTHO3UPOBAHUS SIBICHUN, HMEIOLIUX
€CTECTBEHHO-HAYUHYIO [IPUPOAY;

c(OpPMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUETHI MO0 XUMUYECKUM (QOopMyJaM U ypaBHEHUSIM
XUMHYECKHX PEaKIMi C KCIOJIb30BaHHEM (DU3MUECKUX BEIMYMH (Macca, 00bEM ra3oB, KOJUYECTBO
BEIIECTBA), XapaKTEPU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Pacy€Thl MO HAXOXKIACHUIO
XUMHUYECKONH (OpMyJbl BeLIeCTBA IO HW3BECTHBIM MAacCOBBIM [JOJISIM XMMHMUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;
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c(OPMHPOBAHHOCTh YMEHHUH: TMPOTHO3MPOBATH, AHAIM3UPOBATH M  OLIEHUBATH C MO3ULIUI
IKOJIOTMYECKON 0€3011acHOCTU MOCIEICTBUS ObITOBOI U MPOU3BOJCTBEHHOH JEATENBHOCTH YEJIOBEKa,
CBS3aHHOM C IepepabOTKOM BEIIECTB, UCIOJIb30BATh MTOJIYYEHHbIE 3HAHUS AJIs MPUHATHS TPaMOTHBIX
pelieHuit IpodsieM B CUTyalUsAX, CBSI3aHHBIX C XMMUEH;

c(OPMHPOBAHHOCT YMEHHI: CaMOCTOATENBHO IUIAHUPOBAaTh W TPOBOJUTH XUMHYECKHMA
HKCIEPUMEHT (IIOJIyY€HHUE U M3YYEHHE CBOMCTB OPraHWYECKUX BELIECTB, KAYECTBEHHBIE PEAKIUHU
YIJIEBOAOPOAOB PA3JIMYHBIX KIACCOB M KHUCIOPOACOACPXKAIUUX OPraHUYECKUX BEUIECTB, PELICHUE
9KCHEPUMEHTAJIbHBIX 33734 110 PacliO3HaBaHUIO OPraHUYECKUX  BEILECTB) ¢ coluojeHueM
IIPABUII 0e30macHoro oOpalleHuss ¢ BeleCTBAMU M JabOpaTOPHBIM 00OPYAOBaHHUEM,
(bopMynHpoBaTh LIE€TIb UCCIENOBAHUS, IPEACTABIATh B PA3INYHON (OopMe pe3ysbTaThl SIKCIEPUMEHTA,
AHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTD YMEHUM:

coOro1aTh TpaBWja ASKOJOTUYECKH  IIeJIeCOOOpa3HOro TOBEJACHUS B  OBITYH TPYAOBOM
JIEATEIBbHOCTH B LEJSX COXPAHEHUS! CBOETO 3/10POBbS, OKPYKAIOILIEH MPUPOIHON CPeIbl U JOCTUKEHUS
€€ yCTOMYMBOI'O pa3BUTHS;

OCO3HaBaTh OINACHOCTb TOKCHYECKOTO JCHCTBUSI Ha JKUBBIE OPraHU3MBbI OINPEIEIEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMas cMbich nokazarens [1JIK;

aHaJIM3UPOBATH 1eecoo0pa3HoCTh MIPUMEHEHHUS OPraHU4YeCKHUX BEIISCTB B
MPOMBINIJICHHOCTH U B OBITY C TOYKU 3pEHUSI COOTHOLICHHS PUCK-TI0JIb34;

chOpPMUPOBAHHOCTh YMEHHUN: OCYIIECTBISTh  IEJICHANPABICHHBI TOUCK XMMHUYECKOM
uH(pOpMaIIMU B Pa3IMYHBIX UCTOYHHUKAX (HayyHas U ydeOHO-HAy4Has TUTEpaTypa, CpeaCTBa MacCOBOM
uHpopmanuu, VIHTepHET U Apyrue), KpPUTUYECKU aHAIU3UpOo8ams XUMHUYECKYI0 HWH(GOpMAIIHUIO,
nepepabamuiéams €€ W UCHOb308aMbB COOTBETCTBUH C IMOCTABICHHON yueOHOM 3a1a4eil.

11 KJIACC

Hpe,[[MeTHLIe PE3YIbTAaThl OCBOCHUSA KypCa «0611_18.5[ " HCOPraHUYCCKaA XUMHI» OTPAKAKOT:
C(l)OpMI/IpOBaHHOCTL HpeHCTaBHCHHﬁI 0 MaTepuajJjbHOM CIUHCTBE MHPA, 3daKOHOMCPHOCTAX U
MMO3HABA€MOCTH SBJICHUM npupoabl, 0 MECTC U 3HAYCHHUU XUMHUH

B CHUCTEME ECTECTBEHHBIX HAayK M €€ poJii B O0ECNEYEeHUH YCTOWYMBOIO Pa3BUTHS,B PEILICHUH
npo0jeM HSKOJIOTHYECKOM, HSHEepreTM4ecKo W MuUIIeBOH Oe30MacHOCTH, B PAa3BUTUH MEIUIMHBI,
CO3/IaHMM HOBBIX MAaTEpUAIOB, HOBBIX HCTOYHHUKOB SHEPrHM, B 00ECHEUeHHM PpalMOHAIBHOTO
IPUPOJIONIONIB30BaHUsA, B (POPMUPOBAHUM MHPOBO33PEHUS U OOLIEH KyJIbTyphbl UEIOBEKa, a TaKxke
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/10pOBBIO M IPUPOIHON CpeIe;

BJIa/ICHUE CUCTEMON XMMHUYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroIINe MOHATUS —
XUMHYECKHUI 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AJICKTPOHHAS 000JI0UKa atoMma, S-, P-, d-aToMHbIe
opOUTaNM, OCHOBHOE U BO30YXAEHHOE COCTOSIHHMS aToMa, TMOpUAM3alMs aTOMHBIX OpOUTalel, HoH,
MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIECHMS, XHMHUYECKas CBA3b
(KOBaJIeHTHasi, MOHHAsA, MeTaJNIM4ecKas, BOJOPOJHAs), KPHUCTAIIMUECKass pemI€TKa, XHMHUYecKas
peakuusi, pacTBOp, DJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, IIEKTPOJIUTUYECKAs [UCCOLMALNSA, CTENEHb
JUCCOIMALMY, BOJOPOJAHBIM  IOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOH 3(PPeKT
XUMHYECKON peaKlUU, CKOPOCTh XUMUYECKON pEaKLUH, XMMUYECKOE PABHOBECHE; TEOPUH U 3aKOHBI
(Teopust IJEKTPOTUTHUECKOW AMCcOLMAUM, mepuoandeckuid 3akoH JI.MI. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMsI M NPEBPAIICHUS DHEPIUU IPH XUMHUYECKUX
peaknusax, 3aKOH IIOCTOSTHCTBA COCTaBa BEIECTB, 3aKOH JEHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SA3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE IOHMMAHMUS
IPUYUHHOCTH M CUCTEMHOCTHM XUMHUYECKHX SIBJICHMH; COBPEMEHHBIE NPEJICTABICHUS O CTPOEHUH
BElIeCTBa HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX; MpPEICTaBICHUS 0
MeXaHM3MaX  XMMHUYECKUX peakuuil, TepMOAMHAMHYECKUX M KMHETUYECKHX 3aKOHOMEPHOCTAX
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UX MPOTEKaHMsI, 0 XUMHYECKOM PaBHOBECHH, PACTBOPAX M JAUCIEPCHBIX CHCTEMaxX; (PaKTOIOTMYECKHE
CBEICHUS O CBOICTBax, COCTaBe, NOJYYCHHH U OE30MACHOM HCIOJIb30BAHUN Ba)KHEHIINX
HEOPraHMYECKUX BELIECTB B OBITY M NPAKTUYECKOH JEATENIbHOCTH 4YeNoBeKa, OOLIMX Hay4YHBIX
IIPUHLIMIIAX XUMUYECKOTO ITPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI: BBISIBIISATh XapaKTepHbIE MPU3HAKHN TOHATHH, ycmanasiueams WX

B3aMMOCBA3b,  UCHOIb3064Mb  COOTBETCTBYIOLINE MOHATHSA TP ONHUCAHWHM HEOPraHMYECKUX
BEILECTB U UX NPEBPALCHU;
c(OPMHPOBAHHOCTH yMeHUs HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY IS

coctaBiieHUs: (OpMynT BEImIECTB W YPAaBHEHUH XUMHUYECKHX PpEaKIUil, CHCTEMaTHYEeCKYIO
Homenkiarypy (IUPAC) u TpuBHanbHbie Ha3BaHUS OTJCIBHBIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHSI ONPEACIATh BAICHTHOCTh U CTENEHb OKHUCICHUAXUMHYECKHX

3JIEMEHTOB B COEIMHEHUAX, BUJI XMMUUECKOH CBA3M (KOBAJIEHTHAs, HOHHAs,METaNINYECKas,

BOJIOPOJIHAS ), TUIT KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;CHOPMUPOBAHHOCTh ~ YMECHHSA

OOBSACHATh 3aBUCUMOCTb CBOWCTB BEIIECTB

OT BUJAa XUMHUYECKOH CBA3M M THUNA KPUCTAIUIMUECKONH pPEIETKH, OOMEHHBIHU JOHOPHO-

aKLENTOPHBIM MeXaHU3Mbl 00pPa30BaHUs KOBAJEHTHOW CBA3H;

c(OpMUPOBAHHOCTh YMEHHUMN: KIAaCCH(PHUIMPOBATh: HEOPraHUYECKHE BEILIECTBA IO UX COCTaBY,
XUMUYECKUE PEAKIMH IO Pa3IMYHBIM MpU3HAKaM (YUCIY W COCTaBy pearupyromux BeUIECTB,
TEIIOBOMY 3P PEKTy peaKkilii, U3MCHCHHUIO CTCTICHEH OKUCIICHUS 3JIEMEHTOB, 00OPaTUMOCTH, YIaCTHIO
KataauMzaTopa M JIpyrue); CaMOCTOSITENIbHO 8b10upams OCHOBAHUS W KPUTEPHUH IS KiacCUUKAIIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKLIUi;

chOpPMUPOBAHHOCTh YMEHHUSI PACKpPHIBATh CMBICIT MEPUOIUYECKOTO 3akoHa JI.W.
MenzeneeBa U I€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTETbHYIO U IPOTHOCTUYECKYIO
dyHKIMIM;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEpPH30BaTh DJIEKTPOHHOE CTPOCHHE AaTOMOB M HOHOB
XAMHYECKUX DJIEMEHTOB MEpBOro—4eTBéproro rmnepuonaoB Ilepmoamueckord cucremsr .U
MenpeneeBa, UCIONb3Ys MOHATUA «HEPrETHUYECKUE YPOBHUY,
(OHEPreTHYEeCKUEe MOAYPOBHM», «S-, P-, O-aTOMHBIC OpOWTAIM», «OCHOBHOE W BO30YKIEHHOE
DHEPreTHUECKUE COCTOSHUS aTOMay; OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB U UX COCIMHEHUU IO nepuogaM u rpynnaM llepuoanyeckoi cucremsl .M. Menneneesa,
BaJICHTHBIE BO3MOXHOCTH aTOMOB AJIEMEHTOB Ha OCHOBE CTPOEHUS UX AJIEKTPOHHBIX 000JIOUEK;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOICTBA
BEIIIECTB PA3IMYHBIX KIACCOB, HOOMBepIcOams CYIIECTBOBAHUE TEHETUYECKON CBS3HM MEXIY
HEOPraHWYECKUMU BEIIECTBAMU C IIOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHHUS PACKPBIBaTh CYIIHOCTh: OKHCIUTEIHHO- BOCCTAHOBUTEIBHBIX
peaxiuii MoCPeACTBOM COCTABIECHUS AJIEKTPOHHOTO OanaHca ITUX PeaklMii; peakluii MIOHHOTO 0OMeHa
IyTEM COCTABJICHUS MX IIOJHBIX U COKPAIIEHHBIX MOHHBIX yPABHEHMM;  pEaKUMM  TUAPOJIN3A;
peakuuil  KOMIUIEKCOOOpa3oBaHUs (Ha MpUMepe THIPOKCOKOMIUIEKCOB LIMHKA U aIFOMUHUS);

c(hOpMHPOBAHHOCTh YMEHHS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHHUS XHMHUUYECKHX PEAKIIUN C
YYETOM UX DHEPIETUYECKUX XAPAKTEPUCTUK, XAPAKTEP U3MEHEHUSI CKOPOCTH XMMHYECKOW peaKklud B
3aBUCHUMOCTH OT PAa3IMYHBIX (PAaKTOPOB, a TAKXKE XapaKTep CMEIIEHUS XUMUYECKOTO PAaBHOBECHS MO
BIUSHUEM BHEIIHUX Bo3neicTBul (mpunimn Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh XUMHYECKHE pPEaKIMH, JIekKallue B OCHOBE
MIPOMBINIUICHHOTO TOJTYYEHHUsI CEPHOU KHCIIOTHI, aMMHaKa, OOIIHNe HAy4YHBIC MPUHIIUAIIBI XUMHYECKUX
MIPOU3BOJICTB; IeJIECO00PA3HOCTh MPUMEHEHHUSI HEOPTAaHMYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B
OBITY C TOYKH 3PEHHSI COOTHOIICHUS PUCK-TIONH3a;

c(hOPMHUPOBAHHOCTh BIIAJICHUS CHUCTEMON 3HAHUNW O METOJaX HAyYHOTO TO3HAHUS SBJICHHI
OpUPOALI — HAONIOJCHHE, U3MEpPEHHE, MOACIUPOBAHME, DKCIIEPUMEHT (pealbHbI U MBICICHHBIN ),
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HCIIOJIB3YCMbIX B CCTCCTBCHHBIX HAyKaX, YMCHHUSA HNPUMCHATH 3TH 3HAHUA IPU SKCIICPUMCHTAJIBHOM
HCCICOJOBAaHUMU BCUICCTB M AJIA OOBSICHEHHMSI XUMHYECKUX ﬂBHCHHfI, HMCIOIUX MCCTO B IIPUPOAC,
HpaKTquCKOﬁ JCATCIIBHOCTHU YCJIOBEKA U B HOBCGI[HGBHOﬁ KHU3HHU,

C(bOpMI/IpOBaHHOCTL YMCHHA  BBIABJIATH  B3aUMOCBA3L XHUMHUUYCCKHUX 3HAHUM C TIOHATHUSIMH
H NpCACTaBICHUAMU APYTHX €CTCCTBCHHO-HAYYHBIX IMPECAMCETOB JIsA 0oJiee 0CO3HAHHOTO MMOHHUMAaHUS
MaTCpHAJIbHOI'O CANHCTBA MUPA;

C(OPMHUPOBAHHOCTb YMEHUS MPOBOJIUTH PACUETHI: C HCIIOJIB30BAHUEM IOHATUH
«MaccoBasl J10JIs1 BELECTBA B PACTBOPE» U «MOJISIPHAsl KOHLEHTPALMs»; MacChl BelleCTBaAWIN 00bEMa
ra3a IO H3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce MM OO0BEMY OJHOIO U3 YYacCTBYIOLIMX B
pPEaKIMK BELIECTB; TEIUIOBOrO >(PQeKkTa peakiuy; 3HAaYeHHs BOAOPOAHOrO I0KAa3aTells PacTBOPOB
KUCJIOT U IIEJI0Yel C M3BECTHOM CTEMEHbBIO MCCOLMALUK; Macchl (00bEMaA, KOJIMYECTBA BELECTBA)
IPOAYKTa peaklHH, €CIM OJHO M3 HMCXOJHBIX BELIECTB JaHO B BUJE pPacTBOpa € ONpeAeIEHHOU
MaccoBOW J10jei pacTBOPEHHOrO BELIECTBA WJIM JJAHO B M30BITKE (MMEET HMPUMECH); JOJIM BBIXOJA
IPOAYKTa PeaKkMK; OOBEMHBIX OTHOLLICHUH I'a30B;

Cc(OPMHUPOBAHHOCTh YMEHMH: CaMOCTOATENBbHO IUIAHUPOBAaTh M IPOBOJUTh XHUMHUYECKHH
9KCHEPUMEHT (IIPOBEIECHUE peaklUil MOHHOro OOMEHa, MOATBEp)KJIEHHE KaueCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEIIECTB, ONpEAEICHUE CpPe/bl pacCTBOPOB BELIECTB C IOMOINBIO  HHAWKATOPOB,
U3Y4YEHHE  BIUSHUSA  Pa3jMYHbIX  (PAKTOPOB HA CKOPOCTb XMMMUYECKOH pEakIuu, pEelIeHUE
AKCIIEPUMEHTAJIbHBIX 33Ja4 [0 TeMaM
«Meramnel» u «Hemerannsl») ¢ coOmrofeHreM MpaBuil 0€30MaCHOrO OOpallleHUsIC BELIECTBAMU
U J1abopaTopHBIM OOOpynOBaHUEM, (OPMYIUPOBATH II€Nb HCCIEAOBAHUS, NPeOCmasiiams B
pasnu4HON (opMe pe3yNbTaThl SKCHEPUMEHTA, AHAIU3UPOBAMbYU OLCHUBATH UX JOCTOBEPHOCTS;

c(OPMHPOBAHHOCTh YMEHMI: COOJIOJaTh NpaBUia MOJb30BaHMUA XMMHUYECKOH Mocymoll u
nabopaTopHbIM 000pyIOBaHHEM, OOpAllleHHs C BELIECTBAMHU B COOTBETCTBUU C MHCTPYKLHSIMH IO
BBINOJIHEHUIO JTa0OPAaTOPHBIX XUMHUYECKUX OIBITOB, 3KOJOTMUYECKH 11€JeCO00pa3HOro MOBEACHUS B
OBITY U TPYIOBOM NIEATENLHOCTH B IENIAX COXPAHEHMsI CBOETO 3/I0POBbs, OKpYXAaroIlel MpHpOTHON
Cpelbl M JOCTUKEHUS €€ yCTOMYNBOIO Pa3BUTHS, OCO3HAE8AMb ONIACHOCTh TOKCHUUYECKOTO JEHCTBUS HA
YKUBBIE OPTraHU3MBbI OIIPEIETIEHHBIX HEOPIraHUUECKUX BEILIECTB, IOHMMAs cMblci nokaszarens [T1K;

c(OPMHPOBAHHOCTh  yYMEHHUI: OCYIIECTBIATH LEJEHANPABICHHBIH MOMCK  XUMHUYECKOU
uH(pOpMallMl B pa3IMYHBIX HCTOYHUKAX (HayyHas W YydyeOHO-HAaydHas JUTepaTypa, CpeAcTBa
MaccoBoi uH(popmauuu, HHTepHeT W nApyrue), KpUTUYECKH aHaJIW3UpOBATh XUMHUYECKYIO
uHpopMalnio, mepepadbaTrbiBaTh €€ M HUCIHOJIb30BaTh B COOTBETCTBUM C IOCTABJIEHHON y4eOHOM
3a1a4ei.
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TEMATHUYECKOE IINTAHUPOBAHHUE

depepanbHas paboyasa nporpamma | Xumma. 10—11 knaccbl (yrnyb6néHHbIN

10 KJIACC
HanmMmenoBanune

No KonnmuectBo OCHOBHBIE BUJIBI A€SITEILHOCTHA
pa3JIeyIOB U TEM [IporpaMMHO€ coziepkaHue

/1 qacoB 00yJarOIMXCsI
y4eOHOro npeImMeTa

Pa3znen 1. Teopernueckne 0CHOBbI OPraHNY€CKOH XUMHH

1.1 [IIpeamer opraHuydeckoi 8 [IpenMeT 1 3Ha4YE€HHE OPraHUYECKON XUMUH, PackpbIBaTh CMBICI H3y4a€MbIX TOHATHI

XUMUH.
Teopus crpoenust
OpPraHUYECKUX
COCIMHEHU I

A. M. bytneposa

[pe/CTaBIeHUE 0 MHOI00Opa3suMOpraHMueCcKuX
COCIMHEHU.

JJIEKTPOHHOE CTPOEHHE aToMa yriiepoja:
OCHOBHOE U BO30Y)KJICHHOE COCTOSIHUSIL.
BajieHTHbIE BO3MOYKHOCTH aTOMa

yriiepoaa. XuMU4ecKasi CBsI3b

B OPraHUYECKUX COETUHEHUSX. THUIIBI
ruOpuIM3alMy aToMa yrieposia.

MexaHn3Mbl 00pa30BaHUs KOBAJIEHTHONUCBAZU
(0OMEHHBIN U TOHOPHO-

AKLENTOPHBIH). THIIBI NEepeKphIBaHUS

AQTOMHBIX OpOMUTAJIEH: G- U T-CBSA3H.
OnuHapHasi, JABOWHas W TpOHHass CBA3b.
CriocoObl  pa3peiBa  CBsi3eil B MoJeKyiax
opraHuueckux BemiectB. [lonsTue

0 CBOOOAHOM pajukaie, Hykieoduise Hu
pIeKTpoduIIe.

Teopust CTpOEHUS OPraHUYECKUX

(BBLOCNATH UX XapaKTEPHbIE

MPU3HAKHK) U IPUMEHSTh 3TU TOHATUATIPU
OMUCAaHUU COCTaBa M CTPOEHUS BEIIECTB, JJIs
00BSCHEHUS OTJCIBHBIX (DAaKTOB U SIBJICHUM.
PackpeiBath CMBICII MOJIOKEHU I
TEOPUM  CTPOEHUST  OPraHUYECKUX
BeulecTB A. M. Bytneposa u

MPUMEHSITh UX N1 OOBSICHEHHS
3aBUCHMOCTH CBOMCTB BEIIECTB OT
COCTaBa U CTPOEHUS.

lcrionb30BaTh XUMHUYECKYHO

CUMBOJIUKY JJIS COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX,

CKETIETHBIX ) (POPMYJT OPTaHUIECKUX
BEIIECTB.

Onpenensitb BUIbI XUMHUYECKON

23



depepanbHas paboyasa nporpamma | Xumma. 10—11 knaccbl (yrnyb6néHHbIN

coenquHeHuil A.M. bytnepoBa u ee
COBPEMEHHOE Pa3BUTHE — CTPYKTYPHAsTEOPUs
OPraHUYECKUX COCAUHECHUM.

3HaUeHHE TEOPUU CTPOEHUS

OpraHUYEeCKUX COETUHEHUI.

MouieKyJIIpHbIE U CTPYKTYpPHbIE

dbopmysbl. CTpyKTypHBIE GOPMYITBI
[Pa3IMYHBIX BUJIOB: pa3BepHyTas,
COKpallleHHas!, CKEJIeTHasl.

MN3omepusi. Bunbl nzomepuu:

CTPYKTypHasi, IPOCTPAHCTBEHHAS.
DeKTpOHHBIE Y3PPEKTHI B MOJIEKYIax
OpraHUYECKUX COCIUHEHUI.

HIyKTHBHBIN 1 ME30MEPHBINA 3P PEKTHI.
[IpencraBnenue o KiacCUPUKALNH
OpraHvueckux BemecTs. [lonsaTue

0 ¢GyHKIIMOHAIbHOU Tpyme. ['omonorus.
["'omosiornueckue psasl. Homenkiarypa
OpraHNYeCKUX COCUHEHHUH (CUcTeMaTuyecKkas u
TPUBUAJIbHBIC HA3BAHU).

Oco0eHHOCTH U KJIacCU(PHUKAIUS OPraHUYECKUX
peakuuii. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
peakuuu

B OPTraHUYECKOW XUMHUHU.
JKCIIePUMEHTAJIbLHbIE METO/bI

H3y4YeHHs BelleCTB M UX NMpeBpPAalleHUI:

CBsA3M (OJMHApHbIE, KPAaTHBIE) B
OpraHUYECKUX COCTUHEHUSX.
XapakTepu30BaTh POJIb U 3HAYCHUE
OpraHUYeCKON XMMUU B PEIICHUH
Mpo0JIEM SKOJIOTUUECKOM, MUIIEBON
0€3011aCHOCTH, B pa3BUTUH METUIIUHBI,
CO3/ITaHUH HOBBIX MAaTEpUaJIOB, B
oOecrieueHnH palioHaIbHOTO
MPUPOIOTIOIB30BAHHS;
MOATBEPKIATh €€ CBA3h C APYTUMU
HAyKaMH.

VM crop30BaTh MOJCIIH
OpraHUYECKHUX BEIIECTB

1T ULTIOCTPAIIAN UX XUMHUYECKOTO H
MPOCTPAHCTBEHHOT'O CTPOCHHSI.
HaGnronaTh 1 OMMCEIBATh
ITEMOHCTPALIMOHHBIE OIBITHI;
MPOBOJIUTH U ONTUCHIBATH
maGopaTOPHBIE OTBITHI
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® J[eMOHCTpaluu:

O3HAaKOMJICHHE C o6pa3uaMH OpTraHU4YCCKUX
BCIICCTB U MaT€praiaMUHa UX OCHOBE;

— OINBITHI 110 MPEBPAICHUIO
OpPraHUYECKUX BEIICCTB ITPH HArPeBaHUHU
(rmaBieHue, OOyrIMBaHUE U TOPEHHUE).

® JlaGopaTtopHble OIBITHI:
MOJIETTUPOBAHUE MOJIEKYJT
OpPraHUYECKUX BEIIECTB

Hrtoro no pazueny

Paznen 2. YriieBoaopoabl

2.1

[IpenenbHbIe
YTI€BOJOPOIBI —
QJIKaHbI, IUKJIOAJIKAHbI

AnkaHbl. ['OMOJIOTHYECKUH psiji AJIKAaHOB,001I1ast
(dbopMyIia, HOMEHKJIaTypa U U30MEpHsl.
(DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYIT alIKaHOB, SP°-THOPUIN3AIINS ATOMHBIX
opOuTaneit yriaeposa, 6-CBs3b.

Konghopmepol. Duzndeckue CBOMCTBA

AQJIKaHOB.

XMMHUYECKUE CBOMCTBA aJIKAHOB: PEAKIINHU
3aMeIleHHs], H30MEPHU3alli, JeTUIPUPOBaHMUS,
[MKJIU3AUU, TUPOIIU3a, KPEKUHTa, TOPEHHUS.
Haxosxnenue B mpupoae. CriocoOs

MOJTYICHUS U IPUMEHEHHE aJTKaHOB.

BrnajeTs n3y4aeMbIMU XUMHUYIECKIMH
MOHSITHSIMH.

BEISBIIATH XapaKTepHbIE MTPU3HAKU
MOHITHI, yCTaHABIUBATh MX
B3aHMOCBS3b, HCIIOIH30BATh
COOTBETCTBYIOIINE MOHITHS

MPH OMKMCAHUN COCTaBa, CTPOCHUSN
MPEBPAIICHUN OPraHNYECKUX
COCIMHEHU .

Mcronb30BaTh XUMHUYECKYIO
CUMBOJIUKY JJIsi COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTOM, COKpAILIEHHOM,
CKEJIETHOM ) (popMyJT YTIIEBOIOPOIOB.
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[{uknoankanel. O0mas popmyna,
HOMEHKJIATYpa M U30MEpHsI.
OCOOCHHOCTH CTPOCHUS B XHMUYECKHX
CBOMCTB MaJIbIX (LIUKJIOTPOTIaH,
[UKJIOO0YTaH) M OOBIYHBIX (IIMKJIOIICHTAH,
[IUKJIOT€KCaH ) UKI0AIKaHOB. CIIocoObI
MOJTy4EHUS 1 IPUMCHCHHE IIMKII0ATKAHOB

'Y craHaB/IMBaTh NPUHAIIICKHOCTD
BEIIECTB K ONPEACIICHHOMY KJIacCy
YTJIEBOJIOPOIOB 1O COCTaBY M CTPOEHHUIO,
Ha3bIBaTh UX

10 CHCTEMAaTUYECKOH HOMEHKIIATYPE;
MPUBOAUTH TPUBHAIBHBIC HA3BAHUS
OT/EIbHBIX MPEJICTaBUTEIICH
YTJIEBOJIOPOIOB.

2.2

Henpenenbubie
YTJIEBOIOPOIBL:
QJIKECHBI, aJIKa/IUEHBI,
QIIKIHBI

14

dbopMyna, HOMEHKIIATypa.

DJIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI AJIKCHOB,
SP2-rubpuIM3aINS ATOMHBIX OpOUTasIeH
yraepoaa, 6- u n-cBsizu. CTpyKTypHas u
reomeTpuueckas (yuc-mpanc-) A30MepHsl.
du3nuecKkre CBOMCTBA AIKEHOB.
XUMHUYECKUE CBOMCTBA: pEAKIINHI
MPUCOCAMHCHHUS, 3aMEIIICHUS

B 0-TI0JI0’KEHHE ITPU IBOMHOMN CBS3H,
MOJIMMEPHU3AIN U OKUCIICHHUS.

I Ipeocmasnenue o mexanuzme peaKyuu
D1eKMPODUILHOCO NPUCOCOUHEHUS.
[TpaBmio MapkoBHukoBa. KauecTBeHHBIE
[PEaKIuu Ha TBOMHYIO CBS3b.

CriocoObl oTy4eH!s ¥ IPUMEHEHHE
QITKCHOB.

Ankanuensl. Knaccuukanus
QTKaIMCHOB (COTPSHKEHHBIE,

ATTKEHBI. [ 'OMOJIOrMYeCcKui psiji AJIKEHOB,00111ast

OnpenensaTs BUIbI XAMUYECKON CBSI3H B
MOJICKYJIaX yTJIEBOIOPOIOB(KOBaJICHTHAs
HETOJIIPHAS 1

MOJISIpHAs, G- M T-CBsI3b). [loaTBep K IaTh

Ha KOHKPETHBIX MTPUMEpPax XapakTep
3aBUCUMOCTHPEAKITHOHHON

CIIOCOOHOCTH

YTJIEBOJIOPOAOB OT KPaTHOCTHU U THIIA
KOBaJICHTHOM CBSI3U (G- U - CBSA3M),
B3aMMHOT'O BIUSHUS aTOMOB U IPYNIaTOMOB
B MOJIEKYJIaxX; a TAKKe

0T 0COOEHHOCTEH peann3auu pa3IudHbIX
MEXaHH3MOB MTPOTEKAHUSPCAKITUH.
XapakTepu30BaTh COCTaB, CTPOCHUE,
MpUMEeHEeHHe, (PU3NUECKUe U XUMUYIECKUE
CBOICTBa, BaYKHEHIIINE CITOCOOBI MOTYYECHHUS
YTJIIEBOZOPOJIOB,

MpUHAJIC)KANINX K Pa3JIMYHbIM
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M30JIMPOBAHHBIC, KYMYIUPOBAHHBLE).
OcoOEHHOCTH JIEKTPOHHOTO CTPOCHUS H
XUMHUYIECKHX CBOMCTB COMPSIKEHHBIX JIUCHOB,
1,2- u 1,4-npucoeanHeHNE.

[TonuMepu3aIus COnpsHKSHHBIX JUCHOB.
CrocoOBblI MOTYYeHHUS U IPUMEHEHHUE
AJIKaIMEHOB.

AnkuHBI. ['OMOJIOTHYECKUN PsJ] AIKUHOB,001Ias

dbopMyIna, HOMEHKIIATypa U U30MEPHSI.
DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT aJIKHHOB, SP-TUOpUIU3aLUS
HIIEKTPOHHBIXOPOUTAJIEH aToMa yriaepoaa.
DU3MUECKUECBOICTBA AIIKUHOB.
XMMHYECKHE CBOMCTBA: pEaKIINU
[PUCOEINHEHUS, TUMEPU3ALIUNA U
TpUMEpHU3aLnH, OKucieHus. KucinorHeie
CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOMHYIO CBsI3b. KaueCTBEHHBIE peaKIMHA
TPOMHYIO CBS3b.

CriocoObl MOJTy4eHHsI U IPUMEHEHUE
QIIKMHOB

KJ1accam.
BBISIBIIATE TEHETUYECKYIO CBSI3b

MEK/Ty YTIIEBOIOPOIaMH Pa3IMYHBIX
KJIACCOB U TMOATBEPKIATh €€ HAIN4IHe
YPAaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKLnil

C UCTIOJIB30BAHUEM CTPYKTYPHBIX

(bopMyIl BEIIECTB.

XapakTepru30BaTh UCTOYHUKHU
YTJIEBOJIOPOAHOTO CHIPhsS (HEPTH,
MIPUPOJIHBIH T'a3, YTroJib), CIOCOOBI KX
nepepadOTKU U MPAKTHYECKOE TPUMEHEHHE
MOJTy4aeMbIX TIPU 3TOMIIPOIYKTOB.
cnonb30BaTh 001IEHAYYHBIE

METO/IBI TIO3HAHHS

[PU CAaMOCTOSITETLHOM

TUTAHUPOBAHHH, TPOBEACHUH U

ONMHUCAaHUM XMMUYECKOTO

HKCIIEpUMEHTA (J1a00paTOPHBIE ONBITHI U
npakTudeckue pabotsl). CienoBaTh
npaBuiiaM 0e30nacHOpaboTHI B
imaGopaTtopuu

MPU UCTIOJIb30BAaHUN XMMUYECKON TIOCY bl U
000pyI0BaHUS, a TAKXKE MTPaBUIIaM
0OpaleHns C BEIIeCTBAMUB COOTBETCTBUU C

2.3

IApoMaTH4yecKue
YTJIEBOIOPO/IBI (APEHBI)

ApOMaTH4ECKUE YIIIEBOAOPOIBL.
["oMoI0ruYecKuii psii apeHoB, o01as
(bopMya, HOMEHKJIATypa U U30MEpHsl.
(DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbI OEH301a.

MHCTPYKIUSMH
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I Ipasuno apomamuunocmu, npumepul
apomamuyeckux coeoOuHeHull.

Du3nYecKre CBOMCTBA apeHOB. XUMUYECKHUE
CBOMCTBA OEH301a U €ErOrOMOJIOTOB: PEAKIINHU
3aMeIleHNs

B OCH30JIBHOM KOJIBIIE U YTIIEBOJOPOTHOM
paguKaie, peakiuy MPUCOSTUHEHNUS,
OKHCIICHHE TOMOJIOTroB O¢H301a. Peakyuu
baekmpoghunvrozo 3ameujerus. IpencraBneHue
00 OPUEHTUPYIOIIEM JEHCTBUH 3aMECTUTENICH B
OEH30JIbHOM KOJIbIIE Ha IPUMEPE ATKHIIbHBIX
panuKanoB, KAPOOKCUIIbHOM,

HJIPOKCHIIbHBIN, aMUHO- U HUTPOTPYIII,aTOMOB
rajoreHOB.

Oco0eHHOCTH XHMUYECKHUX CBOMCTB
CTHpOJIA. [Tomumepuzarus CTUpOIIA.
CriocoObl TONTyueHus U IPUMEHEHHE

APOMATHYCCKUX YIJI€BOOAOPOIOB

BEITIOJTHEHMS 1a00PaTOPHBIX OITBITOBU
MPAKTUYECKUX paboT

[0 MOJYYEHUIO U U3YUCHHIO
OpraHUYEeCKHUX BELIECTB.
[IpencTaBiasTh pe3ybTaThl
PKCIIEPUMEHTa B (hOpMe 3arucu
YPaBHEHUU COOTBETCTBYIOIIUX
[pEaKIuii ¥ enaTh BHIBOJIBI HA X
OCHOBE.

HpOBOI[I/ITI) BBIYUCIICHUS

IUTST OTIPENICIICHUST MOJICKYJISIpPHOU (hOPMYJTBI
OpPraHUYECKOT0 BEIIECTBA M0 YPABHCHHUIO
XHUMHAYECKON pEaKIMUU 110 MaCCOBBIM JIOJISIM
ATOMOB 3JIEMEHTOB, BXOJISAIINX B €I'0 COCTaB,
Mo macce (00beMY) MPOTYKTOB CTOPAHHS.
CaMOCTOSTENbHO IIAHUPOBATh U
OCYILIECTBIISITH CBOIO TTO3HABATEIBHYIO
MECATCIbHOCTE , IIPUHUMATE AKTUBHOC
ydacTHe

B IPYMIIOBOM yueOHOH NesATeTbHOCTH

2.4

[IpupoIHbIE NCTOYHUKHN
YTIIEBOIOPOAOB U UX
nepepabdoTka

[Tpuponnsiii ra3. [lonyTHble HEQTSIHBIETA3bI.
HedTb u e€ nmpoucxoxaeHue.

KaMeHHBII yroib 1 IPOAYKTHI €r0
nepepadboTKHU.

CriocoObI nepepaboTku He(TH: MEPETOHKa,
KPEKUHT (TEpPMUYECKUH,

KaTaJIUTHYECKUH ), pu(OPMHUHT, TUPOIIH3.
[TponykThl mepepaboTKu HEDTH,
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WX IPUMEHEHHE B TPOMBIIIIJICHHOCTHU B
OBITY.

["eHeTHYECKas CBSI3b MEKIY PA3TUIHBIMU
KJIacCaMH YTJIeBOJOPOIOB
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2.5

[ asioreHnpon3BOAHbBIE
YTJIEBOIOPOIOB

DJIEKTPOHHOE CTPOEHUE TAJIOr€HOMPOU3BOTHBIX
YTJIEBOJIOPOIOB.

Peakiiny 3aMeIleHHS TaJloreHaHa

TUPOKCHII, HUTPOTPYIIILY,

[MAHOTPYIITy, aMUHOTPYIIITY.

/leticTBHE Ha raJIOT€HIIPOU3BOIHbBIC

BOJTHOTO ¥ CITUPTOBOI'O PAaCTBOPA IIEIOUH.
BzanmojeiicTBre

MUraJoreHajakaHoOB C MArHUEM U IIHHKOM.

lcrionb30BaHuE raJIOreHIPOU3BOIHBIX B OBITY,
TEXHUKE UB CUHTE3E.
JKcIepUMeHTATbHbIE METO/AbI
M3y4eHHUsl BellecTB U X NpeBpalleHnii:
® J[eMOHCTpaluu:
JeMOHCTpanus GU3NIECKUX CBOUCTB
YTJIEBOIOPOI0B (PAaCTBOPUMOCTH);
KaueCTBEHHbIE PEAKIIMH YTIIEBOJAOPOIOB
Pa3IMYHbIX KJ1accoB (0OeclBEUMBaHUE
OpOMHOI MJIM MOAHONBOBI, paCTBOpA
MepMaHTaHaTa Kaius,

B3aHMMOJCHCTBHE alleTUICHA

Ilonstue o MCTAJNIOOPIraHUYICCKUX COCAUHCHUAX.
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C aMMHMa4YHbIM PacTBOPOM OKCHJIa
cepebpa);
00pa3ibl I1acTMace, KayqyKoB UPE3UHBI;
— komekuuu «Hed1b» n «YTompy;
BuzeopparMenT «BynkaHu3amus
PE3UHBI.
® JlaGopaTOpHBIE OIBITHI:
O3HAaKOMJICHHE C 00pa3namMu
IJ1aCTMACC, Kay4yKOB U PE3UHBI;
MOJIETTUPOBAaHUE MOJIEKYJI
YTJIEBOAOPOIOB U
raJIOr€HONPON3BOAHBIX;
M0JIy4€HUE METaHa U U3yUYEHHE ErOCBOICTB;
MOJIy4YEHUE alleTUJIeHa U U3y4YeHUE ErOCBOMCTB.
® [IpakTuyeckue paboOTHI:
Ne 1. [TonyueHune sTuIEHA U U3YYEHHUEETO
CBOMCTB.
® PacuéTHbIe 3a1a4U:
OTIpeJIeIeHUue MOJIEKYIIIPHON (OPMYIIbI
OpPraHMYECKOT0 BELIECTBA
110 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJIALINX B €T0 COCTaB;
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HaXO0XKJICHUE MOJICKYIISIPHOH (popMyIIbI
OpPTaHUYECKOTO COSAMHEHHMSI 110 Macce (00Bemy)
MPOAYKTOB CrOPaHUSI;

PacYEThI 0 YPAaBHEHUIO XMMUYECKOM

peakuuu
Wroro no pazaeny 35
Paznen 3. Kuciopoacoaep:xkamue opraHu4eckue coeiMHeHUs
3.1  Couptsl. DeHon 11 I IpenesbHbIE OTHOATOMHBIE CIIUPTBHI. PackpbIBaTh CMBICI H3y4aeMbIX
CtpoeHue MoJieKyIl (Ha IpuMepe METaHoJIa U MOHSTUH (BBIIEATH UX XapaKTEPHbIE
hTaHozia). ['omonoruueckuiipsy, oomas [IPU3HAKN) U IPUMEHSTH 3TH MOHATUAIPU
(dopMyIia, H30Mepusi, HOMEHKJIaTypa 1 ONMCAHUU COCTAaBa U CTPOCHMUSI BEILIECTB, AJIs
Kiaccupukanus ciuptoB. Pusznveckne 0O0BSICHEHUS OTACTBHBIX (DAKTOB U SBICHUH.
CBOICTBa CIUPTOB. BogopoiHast CBA3b. Mcnosib30BaTh XUMUYECKYIO
XHYMHUYECKHE CBOMCTBA: pEaKuu 3aMelIeHMS, CUMBOJIMKY JJIsl COCTaBJICHUS
meruipaTalnnu, OKUCICHHs,B3aUMO/IENCTBHE C MOJIEKYJISIPHBIX U CTPYKTYPHBIX
OpPraHN4YeCKUMHU U HEOPTraHUYECKUMU (pa3BEpHYTOI1, COKpAIIEHHO)
KHCIIOTaMH. (bopMyI1 KUCIIOPOJICOAEPKAIIUX
KauecTBeHHas1 peakys Ha OJTHOATOMHbBIE OpraHMYECKHUX BEIIECTB.
crnupThl. PU3HOIOIMUECKOE IEHCTBUE ITAHONIA U Y CTaHABIMBATh IPUHAJIEKHOCTD
METaHOJIa Ha OpraHu3M 4enoBeka. CriocoObl KHCIIOPOJI0COJEPKAIINX OPTraHUYECKUX
[OJIy4€HUS U IPUMEHEHUE OJHOATOMHBIX BELIECTB
CIIUPTOB. K OIPEIECICHHOMY KJIACCY 110 COCTaBYH
[TpocTtbie 3pupbl, HOMEHKIATYpa U CTPOCHHUIO, HAa3bIBATh UX
3oMepus. OcoGeHHOCTH (PU3MUECKUX U 110 CHCTEMATHECKOH HOMEHKIATYPE;
O MIHECKIX CEOHCTE. [IPUBOJUTH TPUBHAIbHBIE HA3BAHUS
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MHoOT0aTOMHEIC CIIMPTHBIL: OTUJICHI JIMKOJIbU

[PEaKIMK 3aMeIeHUsI, B3aUMOJICHCTBHUE C
OpI‘aHI/I‘-IeCKI/IMI/I nu HCOpFaHI/I‘-IeCKI/IMI/I
KHCJIOTaMHU,

Ka4dCCTBCHHAas peaKLu/m

HAa MHOI'OQaTOMHBIC CHI/IpTI)I.
DU3NOIOrndecKoe JSHCTBHUE

Ha opranu3M vesioBeka. CrocoObl
HOJIyT-IeHI/Iﬂ nu HpI/IMCHeHI/Ie
MHOT'OATOMHBIX CHI/IpTOB.

Denos. CTpoeHHE MOJIEKYJIbI, B3AUMHOE
BIUSHUE TUAPOKCOTPYIIBI U OEH30JILHOTO
siipa. dusnueckre cBOMCTBa eHoa.

KauecTBeHHBIE peaKIiy Ha (DEHOII.
ToxcuunocTh enona. Criocoos!
MOJy4eHUs ¥ IpUMeHeHne GeHomna.
denondopmanbaeruiHas cMoia

CIIMLICPHUH. dusnyeckne ¥ XUMUYECKHECBOMCTRA:

OCOOEHHOCTH XMMUYECKUX CBOMCTB (heHoIIa.

OTICNIbHBIX MTPECTABUTEIICH
KHUCIIOPOICOICPIKAIINX COCTUHCHUH.
XapaKkTepu30BaTh COCTaB, CTPOCHHUE,
NpUMEHEHHE, PU3NICCKUE U XUMUICCKHE
CBOWCTBA, BAYKHEHIITNE CITOCOOBI TOTYYCHUS
MPeCTaBUTEIICHPA3ITNYHBIX KJIACCOB
KHUCJIOPOJICOICPIKAIINX COSTMHCHUIA,
BbISABJIATH TCHECTHUYCCKYIO CBA3b

MEK1y HUMU U IIOATBEPKIATh €€
HaJINYUE YPAaBHCHUSAMU
COOTBETCTBYIOIIUX XHMUYECKUX
[PEaKIIMii C UCIIOJIb30BAaHHEM
CTPYKTYPHBIX (hOPMYJT BEIIECTB.
[ToaTBepkaTh Ha KOHKPETHBIX
npuMepax XapakTep 3aBUCUMOCTH
[PEaKIIMOHHON CIIOCOOHOCTH
KHCJIOPOJICOICPIKALITIX

OpTraHN4YC€CKUX BCUICCTB

0T (PYHKIIMOHAJIBHBIX TPYIII

B COCTaBE UX MOJIEKYJI, B3aUMHOTO
BJIMAHUA aTOMOB U I'PYIIII aTOMOB B
MOJIEKYJIaX; a TaKkkKe

0T 0COOEHHOCTHU peaTu3aluu Pa3InyHbIX

3.2

KapOoHubHbIE
COEAMHEHUS: allbJACTH/IbI U
KkeToHbl. KapOoHOBBIE

Kupbr

KUCIOTHL. CI0XKHBIE YPUPEI.

21

KapOoHUIIbHBIE COEMHEHUS: albJIeTU/IbIN
KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJIBHOMU TpymIibl. ['oMooruueckue
PSIBI QJTIBJETUOB UKETOHOB, 001Ias
(bopmyna, u3oMepHst

1 HOMeHKJIaTypa. dusnueckue cBONCTBA
QJIbJIETU/I0B U KETOHOB.

MEXaHNU3MOB ITPOTEKAHNUAPEAKIIUI.

OnuceIBaTh COCTaB, XUMHWYECCKOC
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XMMHUYECKUE CBOMCTBA aJIbJIETUIOB U KETOHOB
(peakiuu pricoequuenus ). [Ipeocmaenenue o
MexaHuzme peakyutiHyKi1eopuibH020
npucoeouHeHusl.

OkucieHne aabAeru0B, KaYeCTBEHHbIE
peakiuu anpaeru1oB. CrocoObl NoayYeHHUs U
MPUMCHECHHE aJTbJICTH/IOB HKETOHOB.
OIHOOCHOBHBIE ITPE/IETIbHBIE

KapOOHOBBIE KUCTOTHI. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KucioT. M3omepus u
HOMeHKIaTypa. Ou3n4ecknecBonCTRa,
BOJIOPOJIHBIE CBSI3H.

XYUMHUYECKUE CBOWCTBA: KHCIOTHBIE CBOWMCTBA,
peaxius dTepruUKAINN, PEAKITHH C YIaCTUEM
YTIIEBOAOPOAHOTOpaIHKAIIA.

[ToHsiTHE O  MPOW3BOJHBIX  KapOOHOBBIX
KHCJIOT:  CJOXHBIE  dPUPBI,  aHeuOpuosl,
Can02eHaHeUOPUObL, AMUObl, HUMPUTDL.
Oco0eHHOCTH CBOWCTB MypaBbUHOM

KHCIIOTHI.

MHoroo6pasue kKapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEIEIbHBIX U
ApPOMATHUYECKUX KapOOHOBBIX KUCIOT,
IMTUKapOOHOBBIX KUCIIOT,

TUAPOKCUKAPOOHOBBIX KUJIOT.

CTPOCHHUE U IPUMEHEHHE )KUPOB U
YTJIEBOJIOB, XapaKTEepU30BaTh UX

3HAYCHHE JUIS )KU3HEACSTEIIbHOCTH
OpPTaHU3MOB.

Oco3HaBaTh OMACHOCTH BO3/ICHCTBHUS Ha
PKUBBIE OPTaHU3MBbI OIPE/ICIICHHBIX
KHCJIOPOJICOIEPKALITIX

OpPraHMYECKUX BEIIECTB U MOSICHATH Ha
npuMepax crocoObl yMEHbIICHUSH
MpEeI0TBPAIICHUS KX BPEITHOTO
BO3/ICHICTBUS HA OPTaHU3M YEJIOBEKA.
lcrionp30BaTh OOLICHAYYHBIE METOIBI
MO3HAHUS

MpU CaMOCTOSITEILHOM

MUIaHUPOBAHUH, TPOBEACHUU U

ONMHUCAaHUM XMMUYECKOTO

HKCIIEpUMEHTA (J1a00paTOPHBIE ONBITHI U
npakTHieckue padbotsl). CienoBaTh
npaBuiiaM 0e3011acHOMPadOTHI B
maGopaTtopun

[IPU UCIIOJIb30BAaHUN XMMUYECKON TOCY bl U
000pyI0BaHUs, a TAKXKE MTPaBUIIAM
0OpaleHns ¢ BEIeCTBAMUB COOTBETCTBHHU C
MHCTPYKLUSMH BBITOJTHEHHS J1a00paTOPHBIX
OTBITOBU MPAKTUYECKUX PAOOT

MO IMOJIYYCHHIO U U3YUCHUTIO
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[TpencraBuTeNn BHICIIUX KapOOHOBBIX KHCIIOT:
CTE€apUHOBAs, MAJIbMUTUHOBASL,0JIEUHOBAS,
TUHONe8As, TUHONIEHO8As

KACITOTHI. CIIOCOOBI OTYYEHUS U
[IPUMEHEHNE KapOOHOBBIX KUCIIOT.

CrioxHbIe 2GUphL. [ OMOTOrHYECKUN Psi,001Iast
dbopmyna, uzomepus u

HOMEHKJIATypa.

DKupsl: cTpoenue, puandeckue U XuMHIECKHe
CBOMCTBA )KMPOB: TUAPOJIN3B KUCIION U
LICJIOYHOU cpefax.

(OCOOEHHOCTH CBOWCTB JKUPOB, COAEPIKAIINX
0CTAaTKU HENPEAEIbHBIX)KUPHBIX KHCIIOT.
PKupsl B mpupoe.

Mp114 KaK COJIM BBICIIMX KapOOHOBBIX

KHCJIOT, UX Mololee neicteue. [lonamue

0 cunmemuyeckux morouux cpeocmeax(CMC)

OpraHUYECKUX BEIIECTB.
[IpeacraBisTh pe3yabTaThbl
HKCIIEPUMEHTa B (JOpPME 3aIUCH
YPaBHEHUI COOTBETCTBYIOIINX
[peaKuii 1 eaTh BbIBOJIbI HA UX
OCHOBE.

[TpoBOIUTH BBIUUCIICHUS

IS OTIpENIEIICHUST MOJIEKYIISIPHOU (hOPMYJTBI
OpraHYECcKOro BEIIECTBA 10 YPAaBHEHUIO
XMMHUYECKOHN peaKkLMuU 110 MAaCCOBBIM J0JISIM
ATOMOB 3JIEMEHTOB, BXOJIAIIMX B €0 COCTaB,
A TAK)KE Ha OIPEJICJIEHUE JOIH BBIXOAA
[IPOJYKTA PeaKuu

OT TEOPETUYECKH BO3MOYXHOTO.
CaMOCTOATENBHO INIAHUPOBATh U
OCYIIECTBIISATH CBOIO IIO3HABATEIIBHYIO
esITeIbHOCTh;IPUHUMATh aKTHUBHOE
ydqactue

B IPYNIIOBOM yueOHOM AeaTenbHOCTH

3.3

'YTneBos!

O0111as XapaKTepUCTHKA yTIEBOJIOB.
Knaccudukanus yriieBo1oB (MOHO-, TH-U
MOJIMCaXapUIbI).

MoHocaxapuabl: TIII0K03a, PPYKTO3a,
pr0o03a, rajJaKTo3a, 1e30KCupruoo3a.
dusndecke cBOCTBA U HAXOXXIEHUE B
npupoae. orocunres. Onmuyeckas
usomepus. Konvuamo-yennas
maymomepus Ha npumepe MOIeKYbl
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eNII0K03bl, npoekyuu Xeyopca, o- u f-
aHOMeEpbl 2NIIOKO3bL.

XMMHUYECKUE CBOMCTBA IIIIOKO3BI:

C Y4acTHEM CHHUPTOBBIX U aJlbJIETHIHONTPYIIIL,
CIIMPTOBOE U MOJIOYHOKHUCIIOE OpOsKEeHUE
[JIFOKO3BI.

[ [priMeHEHNE TII0KO3bI, €€ 3HAUCHHUEB
PKU3HEACSTEIIbHOCTH OpraHu3ma.
JIucaxapunpl: caxaposa, MajabT03a U

nakTo3a. BoccranaBiuBaromue u
HEBOCCTAaHABJIMBAIOILIME AMCAXAPUBI.

[ unponns caxapossl. Haxoxnenues

[IPUPOJIE U IPUMEHEHHUE.

[Tonmucaxapuapl: Kpaxmas, TIJIMKOT€H U
L[EJUTI0JI03A. Crpoenue MaKpOMOJIEKYJI
Kpaxmalia, IIMKOTeHa U IeJUTF0I03bI.
du3nueckre CBOICTBA Kpaxmaia u
L[EJUTI0I03bl. XMMHUYECKHE CBOMCTBA
Kpaxmana (TUIpOn3, KaueCTBeHHAS

peaxius ¢ iogom). XUMHUECKHUE CBOICTBA
LEJITE0JI03bI (TUAPOIU3, peaKIus

nmosrydeHue 3(pupoB 1esuTo10361). [lorsTre
00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
AIETaTHBIN IIIEJIK).

JKcnepuMeHTAIbHbIE METOAbI
H3y4YeHUs BeLeCTB M UX MPeBPAILeHM i
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® J[eMOHCTpaluH:

CBOICTBA CHUPTOB: PACTBOPUMOCTHB BOJIE,
B3aMMO/ICUCTBUE ATAHOJIA
C HATpUEM, OKUCIIEHHE ITHJIOBOTO CIIUPTA
IMUXPOMATOM Kasiisi (BO3MOKHO MCITOJIb30BaHUE
BUJICOMAaTEPHUAIIOB);
KaueCTBEHHbBIC PEAKIMHU AJIbJIETUIOB:C
aMMHa4YHBIM pacTBOPOM OKCHJIa cepedpa u
rugpokcugom meau(ll);
XAMHYECKHUE CBOKMCTBA pacTBOPA
YKCYCHOM KHCJIOTBI.
® JlaGopaTopHbBIE OTBITHI:
peakiys IIUIEPUHA C TUIPOKCUIOM
meau(ll);
OKHUCIIEHNE dTUJIOBOTO CIIUPTA B
aJbJICTU] PACKAJICHHOW MEIHOMN
MIPOBOJIOKOM;
B3aUMO/ICHCTBUE PACTBOPA TIIFOKO3bIC
ruapokcuaom meau(ll);
— B3aMMOJICMCTBHE Kpaxmaya ¢ HOJIOM.

® [IpakTuyeckue paboOTHI:

Ne 2. Perienune sKcriepuMEHTAIBHBIX 3a/1a4
o TemMe «CrupThl U PEHOIIBI;

Ne 3. Perienne 3KCriepuMEHTANIBHBIX 33124 110
reme «KapOoHoBbIe KHCTOTHL. CIIOKHBIE
HOUPBD».

® PacuyéTHrle 3a1a4n:
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OTpeieIeHne MOJIEKYIIIPHON (hOPMYITBI
OpPraHUYeCcKOT0 BEIIECTBA
110 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIMX B €r0 COCTaB; o Macce (00beMy)
[IPOJYKTOB CrOpaHMUS;
M0 KOJMYECTBY BellecTBa (Macce, 00beMy)
MIPOAYKTOB PEAKLIUU W/ UITMHCXOJHBIX
BEIIIECTB;
— pelLIeHHE pacUETHBIX 3a1a4
Ha OIpe/ieIeHre JJOIH BbIX0J1a IPOAYKTa

P€aKIUKU OT TCOPECTUUICCKU BO3MOKHOI'O

toro no pasaciny

41

Pa3nen 4. A3oTcoaep:xaniue Opranu

YECKHEC COCIMHCHUSA

4.1

AMHHBI.
AMUHOKHCIIOTHI. benku

12

AMUHBI — OpTaHHYECKHE TPON3BOIHbBIE
ammuaka. Kinaccudukaims aMiuHOB:
anudaTuuecKue U apOMaTHIECKUe;
MepBUYHbIC, BTOPUYHBIC U TPETUYHBIE.
CtpoeHue MojeKy, ooimas popmyna,
M30MepHsI, HOMCHKJIATypa H (PU3HIECKHe
cBoricTBa. XMMHYECKOE CBOIICTBA
anmr(aTHIeCKUX aMHHOB: OCHOBHBIC CBOWCTBA,
QTKWTHPOBAHKE, PEAKITUI

C a30TUCTOM KHUCJIOTOM.

CoJin aITKMIIaMMOHUSL.

AHWIVH — TIPEICTABUTEIh aMUHOB
apomatndeckoro psaa. CTpoeHue aHIIINHA.
B3anMHOe BIHSHUE TPy

PaCKpI)IBaTI) CMBICJT U3y4aCMbIX

MOHATHUH (BBIIENATh UX XapaKTePHbBIE
MPU3HAKK) ¥ IPUMEHSATH STH TIOHATHUSTIPH
OMHUCAaHNH COCTaBa U CTPOCHUS BEIECTB, JUISI
0OBSICHEHUS OTACIBHBIX (DAKTOB U SIBJICHUH.
Vcrionp30BaTh XUMHUYECKYIO

CUMBOJIMKY JIJISI COCTABIICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTOM, COKpAILIEHHOM )

(bopMyIT a30TCOEPIKAIINX

OpTraHN4YCCKUX BCIICCTB.

OmnpenessTh NPUHAICKHOCTh
A30TOCOJICPIKAIINX BEIIECTB
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ATOMOB B MOJIEKYJIC aHUJIMHA.

OCO0EHHOCTH XMMHYECKUX CBOMCTB
aHuauHA. KauecTBeHHbBIE peakuu Ha
AHHUJIMH.

CriocoObI TOJTYYCHHUE U TPUMEHEHNE

QT aTHYEeCKUX aMUHOB U aHWUJIMHA U3
HUTPOOEH3071a.

AMUHOKHKCIOTEL. HOMeHKkaTypa u u3omepusi.
OTaenbHbIC MPEACTAaBUTEIN 0l-aMHUHOKHUCIIOT:
TJIMIWH, aJTaHUH, (DeHUNANIAHUH, CepPUH,
CYMAMUHO8AS KUCTIOMA, TUUH, YUCTEUH.
Onmuueckasuzomepus AMUHOKUCTIONL.

D- u L-amunoxucnomeor.

dusnueckue cBOMCTBAa aMHMHOKHUCIIOT.
XMMHUYEeCKHe CBOMCTBA aMUHOKHCIIOT KaK
aM(pOTEPHBIX OPTAaHUIECKUX COSAMHEHUIH,
peaxiusl MOJMKOHJEH AU, 00pa3oBaHue
MENTUIHON CBI3U.

buonornueckoe 3HaueHe aMUHOKUCIOT. CHHTE3
MENTHIOB.

benku Kak NpupoHbIE TOJIUMEPHI.
[lepBruyHasi, BTOpUYHas U TPETUUHAS
CTpyKTypa 6emkoB. XMMHUYECKHE CBONCTBA
OENKOB: THIPOIN3, ICHATYypaIus,
KaueCTBEHHbIE PEAKIUU

Ha OEJIKU.

K OIPEICIICHHOMY KJIacCy MO0 COCTaByH
CTPOCHUIO, Ha3bIBaTh MX

[0 CUCTEMAaTHYCCKOM HOMEHKIIATYpE;
HpI/IBOI[I/ITB TpI/IBI/IaJ'IBHBIG Ha3BaHU
OTJICIBHBIX MPEJACTABUTEIICH.
XapakTepHu30BaTh COCTaB, CTPOCHUE,
[pUMEHEHHE, (PU3MUYECKUE U XUMUYCCKUE
CBOWCTBA, BAYKHEHIITHE CITOCOOBI IOJTyYSHHSI
TUIHYHBIX [TPEACTABUTEIICH
A30TCOJICPIKAIINX COCTUHCHHIH.

OnuceiBaTh COCTaB, CTPYKTYDPY,

OCHOBHEIC CBOICTBA OCJIKOB;

IMOSICHATH HA HpI/IMean 3HAUYCHUC

OEJIKOB JIJIs1 OpraHru3Ma YeoBeKa.
[TpoBOANTH BHIYUCICHHS

TS OTIPEICIICHUS MOJICKYIISIPHOM (POPMYJTBI
OpTraHIYECKOTO BEIIECTBA 110 MaCCOBBIM
UTOJISIM aTOMOB DJIEMEHTOB, BXOISIINX B €0
COCTaB, a TAKXKe M0 ypaBHEHUSIM
XUMHUECKUXPEAKIIHIA.

Vcrionb30BaTh 00IIEHAYYHBIE

METO/IbI TTO3HAHUS

HpI/I CaMOCTOSTCIIBHOM

[MJIaHUPOBAHUH, IPOBCACHUU U

OIMMCaHUHU XUMHUYCECKOI'O
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[l lonssimue 06 azomcooepicaujux
cemepoyUKIULecKUx coeOUHeHUsIX.

I TupumuouHosvle u NypuHoBble OCHOBAHUS.
HyK1euHosble KUCIOMbl:COCMAas, CMpoeHue
1 OUOI02UYECKOEPOTTD.
JKCNePUMEHTAIbHbIE METOIbI

M3y4eHHUsI BellecTB H UX MpeBpaleHuli:

® J[eMOHCTpaluH:

— pacTBOpeHHE OEIKOB B BOJIC;

— JeHaTypanus OeJIKOB IIPU HArPEBaHHH,
— IIBETHBIC PEAKIIUU OCIIKOB.

® [IpakTyeckue paboThI:

No 4., PerieHne sKkCiepUMEHTAIbHBIX3a1a4
M0 TEME «A30TCOAEPKAIINE OPTaHUYECKHE
COeTUHEHUY,

Ne 5 PemieHne skciepuMEHTAIbHBIX331a4
o Teme «Pacrno3HaBaHue OpraHUYECKUX
COCTUHEHUIN.

® PacuérHbnle 3a1a4u:

OTIpEIeIICHUE MOJICKYIIIPHON (hOPMYJITBI
OpPraHUYECKOTro BEIIECTBA

10 MacCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIINX B €r0 COCTaB; Mo Macce (00beMy)
[POJYKTOB CrOPaHHUSI,

M0 KOJIMYECTBY BelIeCTBa (Macce,

HKCIIEpUMEHTA (J1a00paTOPHBIE OMBITHI U
MpaKTUYECKHUE PaObOTHI).
CaMOCTOATENbHO IJIAHUPOBATh U
OCYILECTBIISATH CBOIO [IO3HABATENbHYIO
NesITeIbHOCTD; IPUHUMATh AKTUBHOE
yyacTue

B IPYIIIIOBOM y4eOHOM JesTENIbHOCTH
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00BEMY) IPOAYKTOB PEAKITUIH/WITH
MCXO/THBIX BEIIECTB;

— pelIeHHE PACYETHBIX 33134
Ha OIIPEEIICHUE JOJIA BBIXO/1a IPOAYKTA

PCaK OT TCOPCTUYCCKHU BO3MOKHOI'O

Wroro no pazneny 12

Pa3nes 5. BoicokoMo1eKyIsIpHbIE COeTUHEHUSI
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0.1

BpICOKOMOJIEKYJISIpHBIE
COCIMHEHMS

OCHOBHBIE TTIOHSATHS XUMHUHU
BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/If/'I: MOHOMCD,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTETICHb
MOJTMMEPU3ALMY, CPEIHSA MOJIEKYIIIpHAs Macca.
(OCHOBHBIE METO/IBICHHTE3a
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH —
NOJIUMEpU3aIHs U

NOJUKOHICHCAMS. [Ipedcmasnenueo
cmepeope2ysApHOCIU U HAOMONEKYIAPHOU
CmMpyKmype nojaumepoes, 3a6uCumMocms
ceolicme noaumepoes om ux MOJaeKyJIApHOo2Oo

U HAOMONLEKYIAPHO20 CIPOEHUSL.

[TonumepHble MaTepuansl. [lnactmMacchr
(MONMATHIICH, TIOUIPOIIUIICH,
MOJMBUHIIXIOPU, TIOJUCTUPOI,
MOJIMMCTUIIMCTAKPHIIAT, HOJ'II/IKap6OHaTI>I,
MoJMATHIICHTepedTanaT). Y THIH3aus U
nepepaboTKa IIacTUKa.

JacToMephl: HaTypallbHBIH,

BnaneTs n3y4aeMbIMU XUMUYECKHUMHU
MOHSATUSIMU: PACKpPbIBaTh CMBICI U3Y4aE€MBbIX
MOHATUI U IPUMEHSTb 3TH MOHATHUS TIPU
ONMCAHUU COCTABA U CTPOECHUS
BBICOKOMOJIEKYJIIPHBIX OpPraHUYEeCKHX
BEIIIECTB,

U1 00BSCHEHHSI OTJENIbHBIX (PaKTOBU
SIBJICHU.

Vcrionb30BaTh XUMHUYECKYIO

CUMBOJIMKY JJIsl COCTaBJICHUS
CTPYKTYPHBIX ()OPMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB) U

YPaBHEHUI peakLMil MOJMMEPU3aALMIT
[OJIMKOHICHCALIUH.

OnuceIBaTh COCTaB, CTPOEHUE, OCHOBHbBIE
CBOICTBa U MPUMEHEHUEKAYUyKOB,
Haunboee

[pacpoCTpaHEHHBIX BUJIOB IUNIACTMACCH
BOJIOKOH.

lcrnionb30BaTh OOILIEHAYYHBIE
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CUHTCTHYECKUE KaydyKH (OyTaMCHOBBIH,
XJIOPOTIPEHOBBIN, U30ITPEHOBBIN) U

CUIIMKOHBI. Pe3una.

BosokHa: HaTypaibHbIC (IIEPCTh, IIEIK),
MCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHYECKHE BOJIOKHA (KallpoH U JIaBCaH).

[ lonumepwi cneyuanbHo2o HasHaveHus (meghion,
Kee1ap, 21eKmponposoosiujue NoaIUMepbl,
buopaszniazaemvle noaumepsl).
JKCIEePpUMEHTAIbHbIE METO/IbI

M3Yy4YeHUsl BellleCTB U UX MpeBPaLleHHii:

® JleMoHCTpanuu:

O3HAKOMJICHHE C 00pa3aMy MPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH,IJIACTMAcCC,
Kay4JyKOB.
® [IpakTuyeckue paboOTHI:
Ne 8. Pemienue skcriepuMeHTalbHbIX3a]a4
o Teme «Pacro3HaBaHue
MJ1aCTMACC ¥ BOJIOKOH»

METOJIbI TTO3HAHUS MIPH
CaMOCTOSITEIIbHOM

[UIAHUPOBAHHH, IPOBEACHUU U
OTMCAHUN XUMHYECKOTO
DKCIICpUMEHTA (J1a00paTOPHBIC OTIBITHI
1 IPaKTUYECKUE PAOOTHI)

Hrtoro no pazueny

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

102

44



depepanbHas paboyasa nporpamma | Xumma. 10—11 knaccbl (yrnyb6néHHbIN

11 KJACC
HaumeHnoBanue

Nert/mt KonnyectBo porpaMMHOE CoTepIKanHe (OCHOBHEIE BUIBI IE€ITEILHOCTHA
[pa3/esIoB U TEM y4eOHOTo 4aCOB 06y HaIOIHXCS

rnpeamera

Pa3nen 1. TeopeTuueckue OCHOBBI X

HMHUHN

1.1

CtpoeHue aToma.
[lepnonuueckuil 3aKOHU
[lepuonuueckas cucteMa
XHMHYCCKHUX 3JIEMCHTOB
JI.11. Menneneera

IAtoM. CocTaB aTOMHBIX sJIEP.

Xumuueckui anement. M3otomsl.
KopnyckyniapHo-801H0801 OYaIu3M,
0801ICMBEHHAS NPUPOOA INIEKMPOHA.

CTpoeHUe AJIEKTPOHHBIX 000I0YEK aTOMOB,
K6aHMmMogvle Yucia.

DHEPreTUYECKHEe YPOBHU U MOIYPOBHHU.
AtToMHbIe opOuTanu. Kimaccuduxarms
XHMHYCCKHX 3JIEMEHTOB (S-, P-, d-, f- amemMenTsI).
Pacnipenenenue 31€KTPOHOBIIO aTOMHBIM
OpOUTATIAM; NPUHYUN MUHUMYMA SHEPLUL,
npunyun Ilaynu, npasuno Xynoa. JNeKTPOHHbBIE
KoH(pUTrypanuu atoMoB 3j1eMeHTOB | — IV
MEPUOIO0B B OCHOBHOM M BO30YK/IEHHOM
COCTOSTHUU, DJIEKTPOHHBIE KOH(UTYPAIIMMHOHOB.
llonamue 06 dHepeuu  UOHU3AYUU,
DHepeuu  cpoocmea K - INEKMPOH).
DIIEKTPOOTPULIATENLHOCTb.

[Tepuoanueckuii 3akoH u [lepuoanueckas

PackpbIBaTh CMBICIT U3y4aeMbIX

MOHATUH (BBIACIATHh UX XapaKTEPHbBIC
MPU3HAKHW) ¥ IPUMEHSTH 3TH TOHATUATIPU
OIMCAHUU COCTaBa U CTPOCHMS BEILIECTB, IS
OOBSICHEHUS OT/ICIIbHBIX (DAKTOB M SIBJICHUH.
PackpbIBaTh CMBICI IEPUOIMUECKOT03aKOHA
JI. 1. MenaeneeBa u IEMOHCTPUPOBATH €TI0
CHCTEMaTU3UPYIOILYIO,

00BSCHUTENBHYIO M IPOTHOCTHYECKYIO
byHKIIMH. XapaKkTepu30BaTh

HIIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM H

BO30Y>KIEHHOM COCTOSIHIH ) 1 HOHOB
XUMHUYECKHUX JIEMEHTOB 1 — 4 mepuoioB u
WX BaJICHTHBIC

BO3MO>KHOCTH, UCTIOJIb3Ys IOHATHSS-, P-,
d-37eKTpOHHBIC OpOUTAIIH,

APHEPTreTUYECKUE YPOBHHU.

OOBACHATH 3aKOHOMEPHOCTH
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cucrteMa XuMuieckux sinemeHToB/l. M.
MenneneeBa. Csasb [leproanueckoro

3aKOHA U

[lepronnueckoi CUCTEMbI XUMUYECKUX
PIIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOCHUS
ATOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MU
MPOCTBIXM CJIOKHBIX BEIIECTB IO TPyMIaM 1
rnepuoaM. 3HAaUCHHUE MEPUOIUIECKOTO 3aKOHA
JI.1. Menpaeneena.

JKCcnepuMeHTATIbHbIE METObI
M3y4YeHUsl BellleCTB U X MpeBpaLeHHii:

® J[eMOHCTpaluH:
— Buabl Tabmun «llepuoguyeckas
crcTeMa XUMUYeCcKux 3neMenToB/l. M.

MeHneneeBa»

M3MEHEHUS CBOMCTB XUMHUYECKUX
PIIEMEHTOB U UX COCIMHEHUN

10 IIEpUOJaM U Irpynnam
IIepuonnueckoi cucremsl/l. U.
Menpgeneesa
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1.2

CtpoeHue BeliecTna.
MHorooOpasue BelecTB

11

XUMH4YecKasd CBiI3b. BUIbI XUMHUUECKOWCBA3Y:
KOBaJICHTHAsA, MOHHAs, METallTndecKas.

MexaHu3Mbl 00pa30BaHMs KOBAJEHTHOW CBS3U:

OOMEHHBII U JOHOPHO-AKIIETITOPHBIH.
DHeprus U anuHa cBsizu. [lonsapHocTs,
HaIPaBJICHHOCTh U HACBIIAEMOCTh
KOBAJICHTHOM CBA3U. KpaTHble CBs3H.
BonopoaHnas cBsizb. MexXMOIEKYIIpHbIE

B3 aHMOHeﬁCTBHH .

PackpbIBaTh CMBICIT U3y4aeMbIX

MOHATUH (BBIACIATHh UX XapaKTEPHbBIC
MPU3HAKHN) ¥ IPUMEHSTH 3TU MOHATUATIPU
OTNMCAaHUU COCTaBa M CTPOSHUS BEIECTB, JIJIs
OOBSICHEHUS OT/ICIbHBIX (DAKTOB U SBJICHUH.
Onpenensars BUIbl XUMUYECKONCBSI3U
(KOBaJICHTHOM, HOHHOM,

METaUTMYECKOM, BOJOPOTHOM )

B COCANHCHUAX, TUIL
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BasleHTHOCTh U BaJICHTHBIE BO3MOKHOCTHATOMOB.
[ "ubpuousayus amomuvix opoumanei. CBsi3b
PIEKTPOHHOU

CTPYKTYPbI MOJIEKYJI C X
FEOMETPUUYECKUM CTPOCHUEM

(Ha mpUMepe COeTMHEHUN 3JIEMEHTOB
BTOPOTO MEPUOJIA).

[IpencraBieHne 0 KOMILUIEKCHBIX
coenquHeHuX. CocTaB KOMIJIEKCHOTO MOHA:
KOMIUIEKCOOOpa30BaTEIb, JTUTAH/IbI.
KoopaunanuonHoe uuciio. Homenknarypa
KOMILIEKCHBIX COCIMHCHHUM. 3HAaUCHHE
KOMIUIEKCHBbIXCOeqnHeHu M. [TonsTne

0 KOOpPJAMHAUMOHHOW XMMHH. BemecTra
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
cTpoeHUs. TUIIBI KPUCTATITUYECKUX
pEIIeToK (CTPYKTYpP) U CBOICTBa

BemecTB. [loHsATHE O qUCTIEPCHBIX
CHUCTEMax.

VctuHHbIe pacTBOpHI. [IpeacraBnenue o
KOJUJTOMIHBIX pacTBOpax. CrocoObl
BBIPKECHHS KOHIICHTPAIIUN PaCTBOPOB:
MaccoBas 10Jis BEIlIeCTBa B pacTBOPE,
MOJIsIpHAsi KOHIIEHTpanus. Haceiennasie

1 HEHACHIIIIEHHBIE PACTBOPHI,

PaCTBOPHUMOCTD. KpI/ICTaJ'IJ'IOF HUApAaThbI.

KPUCTAJUIMYECKOU PEeIIETKU
KOHKPETHOTO BEIIIECTBA.

OOBACHATH MEXaHU3M 00pa30BaHUS
KOBAJICHTHOH CBsI3U (OOMEHHBIN U
ITOHOPHO-AKIENTOPHBI).
OmnpenessiTh BaJICHTHOCTh M CTETICHb
OKHCIICHHSI XUMUYECKHX 3JICMEHTOB B
COCMHEHUSX Pa3IMYHOTO COCTABA.
OOBACHATH 3aBUCUMOCThH CBOWCTB BEIIIECTB
OT BUIa XUMUYECKOHN CBSI3UH TUIIA
KPUCTANTNYCCKOM PEIIETKY.
[TpoBOIUTH BEIYUCIICHUS

C MCIIOJIb30BAaHUEM TTOHSTHS
«MAcCOBasi JI0JIsl BEIIICCTBAB
pacTBOpe»
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Knaccugukaius 1 HOMEHKJIaTypa
HEOPraHUYECKUX BEIIECTB.

3Kc1’[epl/lMeHTa.]'IbHBIe METO/AbI
HU3Yy4YCHUSA BCIIECTB M UX npeBpameHnﬁ:

® J[eMOHCTpalUH:
— MOJIENI KPUCTAUTUYECKUX PEIIETOK.
® PacuérHrle 3a1a4Hn:
— C MCHOJb30BAaHHUEM IOHSITHH
«MaccoBas J0Ji1 paCTBOPEHHOT'O BEIIECTBAY,

«KMOJISIpHAAd KOHLUCHTA W
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1.3

XMudeckue p€aknuunu

19

Knaccudukanus XUMHUYECKUX PEaKIHid B

HEOpPraHUUYECKON U OpraHN4eCKON XUMHH. 3aKOH
COXPAHEHHUsI MACCHI BELIECTB; 3aKOH COXPaHEHUs

M TIPEBPAICHHS SHEPTUU PU XUMUYECKUX
peaxusix. TernoBbie 3QPEeKTh XUMHUUECKUX
[pEaKIUi.

TepMoXuMHUUYECKHE YpaBHEHUSI.

CKOpPOCTh XUMUYECKOHN peaKkuuu, ee
3aBUCUMOCTH OT pa3IMYHbIX (DaKTOPOB.
['OMOreHHBIE U T€TEPOTreHHbIE PEAKIUU.
Karanns u kaTanu3aropsl.

OOpaTuMbie 1 HEOOPATUMBIE PEaKIUU.
Xumunueckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBecUA. DaKTOPHI,
BIIUSIOLINE HA MT0JI0KEHUE XUMUYECKOTO
[PaBHOBECHUS: TEMIIEpATypa, JaBJIECHUE

PacKkpbIBaTh CMBICT N3y4aeMBIX

NOHSATHH (BBIICIATH X XapaKTEePHBIC
NPU3HAKHM) ¥ IPUMEHSATH 3TH MIOHSATUSIIPH
OIMCAHUM COCTaBa U CTPOCHUS BEUIECTB, JUIS
0OBSCHEHHUS OT/ACNBHBIX (PaKTOB M SBICHHA.
KrnaccuduuupoBaTs XMMUYECKUE PEAKIIUH
110 Pa3JInYHBIM MTPU3HAKAM(IHUCITY U
COCTaBY PearupyloIinX BEIIECTB,
TerioBoMy 3pdekTy

[PEaKILK, H3MEHEHHUIO CTeTIeHEeH

OKHCIICHHSI SJIEMEHTOB, OOPaTUMOCTH,
YJacTHIO

KaTaau3aTropa u T.I1.);

CaMOCTOSTENILHO BEIOUPATH

OCHOBAHHUS U KPUTEPUHU

U1 KIaccu(UKaIi XMMAYECKUX
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1 KOHIICHTPAIIUU BEIIECTB, yYaCTBYIOIINXB
peakuuu. [Ipunmun Jle [laTense.
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI.
CIbHBIC U CITa0BIe DJICKTPOIUTHI.

Crenenn nuccouuanun. Hownnoe
npoussedernue 600bl. Cpenia BOJTHBIX
[pacTBOPOB: KHUCJIOTHAS, HEWTpaJIbHAs,
mienouHas. Bopopomubiii mokasarens (pH)
pactBopa. ['maponus cosneil.

Peakiuy noHHOro oOMeHa.

CTerneHb OKHUCIICHUS.
OKHCIUTE]Ib K BOCCTAHOBUTEIIb.
[Iporiecchbl OKUCIICHUS U
BOCCTaHOBJICHHUS. BaxkHelmme
OKHCJIUTEIN U BOCCTAaHOBHTEIN. MeTox
PIIEKTPOHHOTO OanaHca. DIeKTPOIIn3
[PACTBOPOB U PACIUIABOB BEIICCTB.
JKCIepUMEHTAIbHbIE METObI
H3y4YeHHs BelleCcTB U UX
NnpeBpaleHuii:

® J[eMOHCTpaLUH:

paziioKeHue MepoKCuIa BOJI0OPOIaB

MIPUCYTCTBUU KaTalnu3aTopa.

® JlaGopaTopHBIC OTBITHI:

IIPOBCACHUC peaKLII/II‘;I I/IOHHOFOO6MCHa;

OKI/ICJ'II/ITGJ'ILHO-BOCCTaHOBI/ITeJ'IBHLIepCaKLII/II/I .

[PEaKIUA.

OOBACHATH 3aKOHOMEPHOCTH

MIPOTEKAHUS XUMUYECKUX PEAKLIUIC
Y4ETOM UX IHEPIreTUYECKUX
XapAKTEPUCTHUK, XapaKTep U3MEHEHHUS
CKOPOCTH XMMHUYECKOU peakLiuu

B 3aBUCUMOCTH OT Pa3JIMYHbBIX

(aKkTOpPOB, a TAKXKE XapaKTep

CMEIIEHUSI XUMHUYECKOTO PAaBHOBECHUSTIO]N
BIMSIHUEM BHEITHUX BO3ACUCTBUMN (TIPUHIIUIT
Ule laTenne).

PackpsIBaTh CyIIHOCTD:
OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkurii  MOCPEICTBOM  COCTaBIICHMS
PIIEKTPOHHOTO OasaHca 3TUX

pEaKIuii; peakinii HOHHOTO OOMEHaIyTeM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX
MOHHBIX YPaBHEHUI;peaknii TuApOIn3a,
[peaKuun

KOMIUIEKCOOOpa30BaHus

(Ha IpUMEpPE THAPOKCOKOMITIIEKCOBITMHKA
W QITFOMUHHUS).

[IpoBOINTH M OMUCHIBATH XUMUYECKHI
HKCIIEPUMEHT: OIPEEICHNE CPEIb
BOJTHBIX PACTBOPOB BEIIIECTB;

MPOBE/ICHHE
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IIOMOIIIBIO YHUBCPCAJIbHOT'OMHANKATOPA.

® [IpakTuyeckue paboOTHI:
Ne 1. BiiusiHue pa3nudabiX (pakTopoBHA
CKOPOCTb XUMHUYECKON PEaKLIUH;
No 2. BiusiHre pa3nuyHbIX (aKTOPOB
Ha IIOJI0KEHUE XMMUYECKOTO PABHOBECHSI,
Ne 3. XuMHUEeCKHe peakluy B pacTBOpax
PIIEKTPOJIUTOB.

® PacuéTrHrle 3a1a4un:

- paC‘IéTH MacCChI B€IICCTBA
I 00beMa ra3os IO HN3BCCTHOMY
KOJIMYCCTBY BCIICCTBA, MACCC
158)85 O6I>€My OIHOT'O U3 YUACTBYIOIIUXB
[PCAKIINU BCIICCTB,

KOHIICHTpAIIUU BEIIECTBAB PACTBOPE;

BBIYUCIICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTa

PacTBOPEHHOT'O BEIIECTBA

OIPEICTICHUE CPEIbl PACTBOPOB BEILIECTB C

BBIYHCIICHHE MAaCCOBOM JOIU U MOJIHpHOﬁ

[PEAKIIMHU, €CIIM OJHO U3 BELECTB JAHOB BHJIE
jpacTBOpa ¢ ONPEEIEHHON MaccoBOM oei

[peaKIuii HFOHHOTO OOMEHA; H3yueHUE
BIIMSIHUSL PA3JIUYHBIX (aKTOPOB

Ha CKOPOCTh PEaKIUi U TIOJI0KECHUE
XUMHYECKOTO PaBHOBECHSI.
CreoBath MpaBiiaM MOJIb30BAHUS
XHUMHAYECKOHN MOCYI0N U JTA0OpaTOPHBIM
000pyI0BaHUEM.

[TpencraBisTh pe3yabTaThl
XHUMHUYECKOTO SIKCIICPUMCHTAB
(bopMe 3arucu ypaBHEHHH
COOTBETCTBYIOIIUX PEaKIIUi

1 JIeNaTh BHIBOJIBI HA UX OCHOBE.
HpOBOI[I/ITI) BbBIYUCIJICHUA:

C UCIIOJIb30BAaHUEM MOHSTHS
«MaccoBast JI0JIsl BELIECTBA

B pacTBOpE», a TAKXKE 110 YPaBHCHUSM
XHUMHYECKHX PEaKInii, B TOM YHCIIe
TCPMOXUMHUYCCKUC paC'—IéTBI

Wtoro no pazueny

39
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Paznen 2. Heopranudeckasi Xumust

2.1

HemeTtaminl

31

[lonoxeHne HEMETaIIOB

B [leproauueckoil cuCTeEME XUMHYECKUX
hiemenToB /.M. MenaeneeBa u 0COOCHHOCTH
CTPOEHUS UX aTOMOB.

Du3nyecKre CBONCTBA HEMETAIIOB.
AJIJIOTpOTIUSL HEMETAIIOB (Ha IpUMepe
KHcIopoJia, cepsl, pochopa u yriaeponaa).
Bonopon. [lonyuenue, pusndeckue u
XMMHUYECKHUE CBOMCTBA (peaKiuu

C METaJllaMHl U HEMETAJIJIaMH,
BOCCTAHOBJICHHE OKCHUIOB U COJIEH).
['unpunasl. TOIUIMBHBIE 3JIEMEHTHI.

['anorensl. Haxoxnenue B npupoze,
CrIocoObl TOMy4YeHUs! GPU3NUYECKUE U
XAMHYECKHE CBOMCTBA.

["aiorenoBoopoasl. BaxkHenue
KUCJIOPOJCOAEPKAIINE COCTUHEHUS TAIIOTEHOB.
JTaGopaTopHbIe U IPOMBIIIEHHBIE CITIOCOOBI
[MOJTy4YeHHS TaoreHoB. [[pumeHeHne rajoreHoB
M UXCOCIMHEHNH.

Kucnopon, o30H. JlabopaTopHbie
MTPOMBIIIJICHHBIE CITOCOOBI MOTYYCHHUS
Kuciaopoaa. Pu3nvecKue U XUMHYECKHE
CBOMCTBA KHCIIOPOJIa M 030HA; X
npuMeHeHne. OKCHIBI ¥ TIEPOKCH/IBI.

PackpbIBaTh CMBICI H3y4aE€MbIX TOHATHI
(BBIIETIATH UX XapaKTEPHBICTPU3HAKH) U
MPUMEHSTh 3T MOHATUSIIPU OMTMCAHUU
COCTaBa M CTPOCHUS BEIIECTB, JJIs

00BICHEHHUS OTACIBbHBIX (baKTOB U SIBJICHUH.

OOBACHITE 06H_[I/Ie 3aKOHOMCPHOCTHB
M3MCHCHHH CBOMCTB HEMETAIIIOB UHUX

COCIMHEHUH C YUETOM CTPOEHHUS UX aTOMOB

M TTOJIOKCHHUS
B [lepuoauueckoii cucteme
XAMHYECKHX 3JIEMEHTOB

JI. 1. Menneneena.

XapakTepu30BaTh (OMUCHIBATh) 00IIHE
XUMHYECKHE CBOMCTBA HEMETAJIOB, UX
BA)KHEUILINX COETUHEHHM, MOATBEPKAast
ATO OMKCAHHUE MPUMEPAMH YPaBHEHU I
COOTBETCTBYIOIIMX XUMHUYECKHUX
[PEaKLUM.

CocTaBisiTh ypaBHEHUS
OKHCIIUTEILHO-BOCCTAHOBUTEILHBIX
[PEAKIHil U peakIrii HOHHOTO OOMeHan
[PACKpBIBaTh UX CYIIHOCTh

C IOMOIIIBIO AIEKTPOHHOTO OanaHca

1 MOHHBIX YPaBHEHUH.
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Cepa. Haxoxnenue B mpupoie, CnocoObl
MOJy4eHUs, PU3NYECKUE U XUMUYECKHE
cBoricTBa. CepoBOAOPOI, CYIbPHUIBI.
Oxcupl cepbi(1V) u (V1). Ceprucrast ucepuast
KHCJIOTBI M UX COJIH.

OCcOOCHHOCTH CBOMCTB CEPHOM KHCIIOTHI.
[[pruMeHeHue cepbl U € COeAMHEHUI.

A3zot. Haxosxaenue B mpupojie, crocoosl
MOJTy4YeHUsI, PU3NICCKUE U XUMHUECKUE
cBoiicTBa. AMMHUaK, HUTpUIbl. OKCHU/IBI a30Ta.
A30THCTast M a30THASI KUCJIOTHI M UX COJIH.
Oco0eHHOCTH CBOMCTB @30THOMKHCIIOTHI.

I I[puMeHeHne a30Ta U ero CoOeAMHEHUN. A30THBIE
yI0OpeHUsI.

docdop. Haxoxaenue B npupoze, crocoosl
MOJTy4eHUs, PU3NUYECKHUE U XUMHUECKHUE
cBoiicTBa. Pochuast u Gpochun. Oxcuabl
bocdopa, oprodocdopHas KUCIOTa U €€
conu. Memacghocghopnas u nupogpocgopnas
Kucnomol, hocpopucmas u
dhocchoprosamucmas Kuciomei.

[Tpumenenue pochopa 1 €ro CoOeAMHEHU.
dochopHbie ynodpeHus. Yriaepo.
HaxosxeHue B Ipupo/ie, CriocoObl
MoJydeHus, PU3NIEcKue u

XUMHUYeCKHe cBOUCTBA. OKCHIBI

XapakTepru30BaTh BIUSHUE
HEMETAJIOB U UX COEAMHECHUN

Ha JKUBBIC OPTaHNU3MBI; OIIMCHIBATh
[IPUMEHEHHE B Pa3IMYHbIX 00JIACTIX
[IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA.
[ToaTBep1aTh CylIECTBOBAHUE
FEHETUYECKOU CBSI3U MEXTY
HEOPraHUYECKUMU BEIIECTBAMUC
[TOMOILBI0 YPABHEHUI
COOTBETCTBYIOILUX XUMHUECKUX
[pEaKU .

[IpoBOoNTH peakuuy,
[10/ITBEP K IAI0IIME KAaUEeCTBEHHBINCOCTAB
BELIECTB; PACIIO3HABATh OIBITHBIM
MyTéM aHUOHBI, IPUCYTCTBYIOLIHUE B
BOJHBIX pAaCTBOpax.

Habto1aTh U ONKCHIBATh
TEMOHCTPALIMOHHBIN 3KCIIEPUMEHT;
CaMOCTOSITENIbHO IJIAHUPOBATh,
MPOBOAUTH U OMMCHIBATH XUMUYECKUIN
HKCIIEPUMEHT (J1a0OpaTOPHBIE OTBITH U
MpakTU4YecKue paboThl);

MPEACTABJIATH PC3YJIbTATLL

XUMHUYCCKOI'0 OKCIIEPUMEHTA
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yriepona(ll) u (IV), yronbHas kuciora nee
conu. [IpuMenenue yriuepoja u ero CoeIMHEeHUM.
Kpemuuii. Haxoxnenne B mpupoje,
CHOCOOBI  TONyYeHUs, (U3NYECKHe W
XUMUYEeCKHe cBorcTBa. OKCU

kpemuusi(1V), kpeMHUEBast KUCIIOTA, CUIIUKATHI.
I I[ppuMeHeHne KpEMHMS U €TOCOETUHEHUM.
CTek10, €ro MoJlyueHue, BUAbI CTEKOJ.
JKCIepUMEHTAIbLHbIE METO/IbI

H3y4YeHHs BellleCTB M UX MPeBpallleHuii:

® JleMoHCTpanuu:
— 00pa3ibl HEMETAIIOB;

ropeHue cepsl, hocdopa, xKene3a,MarHus
B KHCJIOpO/IE.

® JlaGopaTOpHBIE OIBITHI:

— Ka4YCCTBCHHBLIC PCAKIINU
Ha HCOPTraHNMYCCKUEC NOHBI 1 KATUOH
BOJIOPOAA;

— TOJy4YeHHE U COOMpaHue ra3oB.

® [IpakTuyeckue pabOThI:
Ne 4. PemieHne skCiepUMEHTAIBHBIX 33124
1o Teme «l amoreHsl»;
Ne 5. Pemienue skcriepuMeHTaIbHBIX
3ajgad 1o reme «Cepa 1 ee COEJUHEHMSI.

B (popMe 3aICH ypaBHEHUI
COOTBETCTBYIOILIMX PEAKLUil U eNaTh
BBIBOJIBI HA UX OCHOBE.

CrnenoBath MpaBUiIaM MOJIb30BAHUS
XMMHUYECKOH 1OCy 101 1 1a00paTopHBIM
00OpyOBaHUEM.

[TpoBOANTH BEIYHCICHUS

MO0 YPAaBHCHUAM XUMHWYCCKUX
[pEaKU .

CaMOCTOATENbHO JIAHUPOBATh U
OCYILIECTBIISITH CBOIO MTO3HABATEIBHYIO
MCATCIbHOCTE, IPUHUMATh aKTUBHOC
ydacTue

B IPYIIIOBON yueOHO! AESITETbHOCTU
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No 6. Pemienue skcriepuMeHTaIbHBIX 33/1a4
mo TemMe «A3or u dochop W HX
COCTUHEHUS.

® PacuéTHble 3a1aun:

BBIYKCJICHUE MAcChl BEIIECTBA WIIU
o0beMa ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEIECTBA, MACCE WIIH
00BbEMY OJTHOTO U3 YYaCTBYIOLIMXB
pEaKIy BEUICCTB,;

— BBIYUCJICHUE MacChl (00beMa,
KOJINYECTBA BEIIECTBA) MPOIYKTOB PEAKIINH,
€CJIM OJTHO U3 BEIIECTB HMEETIPUMECH;

BBIYHCJICHHE MacChl (00BbeMa,

KOJIMYECTBA BEUIECTBA) MPOAYKTA
[PEaKIIUK, €CIIH OJTHO U3 BEIIECTB TAHOB BH/IC
pacTBOpa C OMPEICICHHON MacCOBO OJIeH
[PaCTBOPEHHOTO BEIIECTRA,

— BBIYHUCJICHUC BbIXO/Ja IPOAYKTA
[PCAKIIMK OT TCOPETUUCCKH BO3MOKHOI'O
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2.2

MeTasibl

23

Ilonoxenue metaios B [lepuoguueckoit
CUCTEME XMMHUYECKHX JIEMEHTOB.
(OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX
000JI0YEK aTOMOB METAJIIOB.
Pacnpocmpanenue xumuyecKux
D1eMEHMO6-MEeMAl08 6 3eMHOU KOpe.

PackpbIBaTh CMBICIT N3y4aeMBIX

NOHSATHH (BBIICIATH X XapaKTEePHBIC
MPU3HAKHM) ¥ IPUMEHSATH 3TH MOHSTUSIIPH
OMKCAaHUH COCTaBa U CTPOCHUS
HEOPraHUYECKUX BEIIECTB,

U1 OOBSICHEHUS OTIENIBbHBIX (PAKTOB
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OO0mue (¢u3nueckue CBOICTBa
rexHuke. CIuiaBbl METaJIJIOB.
DJIEKTPOXUMHUYECKHUH sl HAlPsSHKEHUN
MeTauioB. O0Iue criocoOb! MOTy4YeHUs
METaJUIOB: THAPOMETAIUTYPTHS,
MIPOMETAILTYPIHSL, DJIEKTPOMETAILTYPT UL
[loHsiTHE O KOPPO3UU METAJIIOB.
Crioco0bI 3a1uThl OT KOppo3un. O0mas
XapaKTepUCTHKA METAJJIOB

|A-rpynnst [lepuoanueckoii cuctemsl
XMMUYECKUX 31eMeHToB. Hatpuii u
KaJIMii: TOJy4eHue, pusnueckue u
XMMHYECKHE CBOWCTBA, IPIMEHEHHE
MPOCTHIX BEIIECTB U MX coequHeHnH.O0as
XapaKTEPUCTHKA METAJUIOB

IHA-rpynns! [Teppoanueckoit cuctemMbl
XUMHUYECKHX JIEMEHTOB. Maruuii u
KaJbIMIA: TIOTy4YeHue, Gu3ndecKue u
XMMHYECKHE CBOMCTBA, IPIMEHEHHE
MPOCTHIX BEIIECTB U MX COCTMHEHHH.
PKecTkocTh BOABI M CLIOCOOBI €€
YCTpaHEHHUSI.

ATIOMUHUN: OTy4YeHue, Gu3nyecKue u

BEILECTBA U €r0 COCIMHEHMUIA.
AMdoTepHbBIE CBOICTBA OKCHJIA

METAaJIJIOB.
[IpumeHeHre MeTaIJIOB B OBITY, MPHUPOAE U

XUMHUYCCKUC CBOfICTBa, MIPHUMCEHCHUC ITPOCTOI'0

Y SIBJICHUM.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB JIEMEHTOB — METAJUIOB
1 UX COETMHEHUH C yUETOMCTPOCHHUS UX
ATOMOB U IOJIOKEHUS

B [leproauueckoii cucteme

XUMHUYECKUX IJIEMEHTOB

JI. 1. Menneneena.

XapakTepu30BaTh (ONMUCHIBATH) 00IIHE
XUMUYECKHE CBOMCTBA METAJIJIOB, UX
BAKHEHIIMX COCAUHEHHM, OATBEPXK A
ATO ONKMCAHKUE IPUMEPAMH YPABHEHUI
COOTBETCTBYIOIINX XUMHUYECKHUX
[pEaKIHii; MPUMEHEHHE METAILJIOB B
Pa3IMYHBIX 00JACTAX

MPaKTUYECKON JIEeATeTLHOCTH YEJIOBEKa, a
TaK>Ke UCIIOIb30BAHUEHX ISl CO3/IaHMS
COBPEMEHHBIX MATEpUAJIOB U
TEXHOJIOTHIA.

OnuchIBaTh COCOOBI 3AIIUTHI

METaJUIOB OT KOPPO3HH.

PackpsIBaTh CYIIHOCTH
OKHUCITUTEIbHO-BOCCTAHOBUTENIbHBIX
PEaKIuii  TOCPEICTBOM  COCTaBIICHHS
HIIEKTPOHHOTO OallaHca ITUX

[pEaKIU.
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UIPOKCH/IAa ATFOMUHUS,
[HJIPOKCOKOMITJIEKCHI amtoMuHus. Ob1as
XapaKTepUCTHKA METAJUIOB MOOOYHBIX
noarpymmn (b-rpymm) [epuogunaeckoit
CUCTEMbl XUMUYECKUXIJIEMEHTOB.

duznyeckre 1 XMMUYECKHE CBOMCTBaXpoma

1 ero coenuHeHu. OKCHUIIBI U TUIPOKCUIBI
xpoma(ll), (1) u (VI).

Xpomathl U IUXPOMATHI, KX

OKHCIIUTENbHBIE CBOMCTBA. [lonmydenue u
MPUMEHEHHE XPOMa.

duznyeckre 1 XUMHUYECKHE CBOICTBA MapraHiia
1 ero coenuHeHniH. OCHOBHBIECOSAMHEHUS
mapranna (11), (1V), (V1) u (VII). I[Tepmanranar
KaJIHsi, ero

OKHCITUTEIbHbIE CBOMCTBA.

du3nueckue 1 XUMUYECKHAE CBOWCTBA JKele3a
1 ero coequHeHnH. OKCUIbl, THAPOKCHIBI U
comu xene3a(ll) u (11).

[lony4yeHue v MpUMEHEHHE Kee3a U ero
CIIABOB.

Menb: onaydenue, pusnyeckre 1 XUMUYeCKHue
CBOICTBA, IPUMEHEHHE MTPOCTOT0 BELIECTBA U
ero coeguHeHuil.L{luHk: nonydenue,
(buznueckue u

XUMHUYECKHUEC CBOﬁCTBa, IMPUMCHCHUEC

[TpoBOIUTH peaKIyu,
MOITBEPKIAIOIINE XapaKTepHbIE CBOMCTBA
M3y4aeMbIX BEIIECTB, PACIIO3HABAThH
OIIBITHBIM ITyTEM HOHBIMETAJLIOB,
MPUCYTCTBYIOIIHEC

B BOJIHBIX pacTBopax. [IpoBoauTh

M ONTUCHIBATh XUMHUYCCKHIA
PKCIIEPUMEHT (J1a00paTOpHBIE

OTIBITHI U IPAKTHYECKHE PAbOTHI);
MPECTABIATH PE3yIbTATHI
XUMHAYECKOTO SKCIIEPUMEHTAB

(bopMe 3anucu ypaBHEHU I
COOTBETCTBYIOIIUX PEAKLUH U AeIaTh
BBIBOJIbI HA UX OCHOBE.

CrieroBaTh MpaBuiiaM MOJIb30BAHUS
XUMHUECKOH TOCyI0i 1 TabopaTOpHBIM
000pyI0BaHUEM.

[TpoBOIUTH BEIUUCIICHUS

M0 YPaBHCHUSIM XUMHUYECKHIX
[pEaKI .

CaMOCTOSTENbHO IJIAHUPOBATh U
OCYILIECTBIISITH CBOIO TTO3HABATEIBHYIO
eI TeIIbHOCTh; IPUHUMATEH aKTHUBHOE
ydqactue

B IPYIIIIOBOM yueOHO! AESITETbHOCTH
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[IPOCTOTO BEUIECTBA U €r0 COSAMHEHUIA.
IAM(OTEpHBIE CBOMCTBA OKCHJIA U

TUAPOKCHUIA IUHKA, THIPOKCOKOMITJIEKCHIIIMHKA.
JKCIepUMEHTAIbLHbIE METO/bI

U3y4eHHsl BelllecTB M UX NMpeBpallleHuii:

® J[eMOHCTpaluu:
— KoyuieKuMs «MeTaJulbl U CILIaBBIY,

B3aMMO/ICHCTBHUE MIETOYHBIX U
IEJI0YHO3EMETbHBIX METAJIOB C BOJIOM
(BO3MOYKHO HCITOJI30BaHUE
BUJICOMATEPHAIIOB).

® JlaGopaTtopHble ONBITHI:

B3aMMO/ECHCTBHE IICJIOYHBIX U
HIEJI0YHO3EMETTBbHBIX METAJIOB C BOJIOM
(BO3MOHO HUCTIOIH30BAHNE
BUJIEOMATEPHAJIOB);

B3aMOJICHCTBHE TUAPOKCUJIOB
QTIOMUHHUS W LHMHKa C pacTBOpaMu
KHCJIOT U IIEJIOYEH;

Ka4CCTBCHHBIC PCAKIIMN HAa KATUOHBI
MCETAJlJIOB.

® [IpakTuyeckue paboThI:
Ne 7. Pemienue skcriepuMeHTaIbHbBIX

3agad 1o reMe «MeTayuibl IJIaBHBIX
MOATPYII;

61



depepanbHas paboyasa nporpamma | Xumma. 10—11 knaccbl (yrnyb6néHHbIN

No 8. Perrenue skcnepruMeHTaNbHBIX 33124
1Mo TeMe «MeTaibl TOOOYHBIXITOATPYIII.

® PacuéTrHrle 3a1a4uu:

— BBIYUCJICHHUE MacChl (00beMa,
KOJIMYECTBA BEILIECTBA) MPOIYKTa
[PEaKIuu, €CIu OJHO U3 BEILIECTB 1aHOB BUJIE
[pacTBOpa ¢ OINpeeICHHON MacCOBOM JI0JIeH
[PaCTBOPEHHOIO BEILIECTBA, UJIK UMEET
MpUMECH;

— BBIYUCJICHHUE MacChl (00beMa,
KOJIMYECTBA BELIECTBA) MIPOAYKTa
[PEaKIuu, €CIM OHO U3 BEILIECTB 1aHOB BUJIE
[pacTBOpa ¢ OMPEAEIEHHON MacCOBOM JOJIEH
[PAaCTBOPEHHOT'O BEIIECTBA;

— BBIYMCJIICHUC BbIXO/Ja IPOAYKTA
pCaKu OT TCOPECTUUCCKHU BO3MOKHOI'O

Hrtoro no pazueny

o4

Pasznea 3. XuMus U KM3Hb
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3.1

MeToanl TO3HAHUSB
XUMHUH.
XUMUS U )KU3HD

Posie XUMUU B 00€CIIEYeHUH YCTONYNBOTO
pa3BuTHUs 4yesoBeuecTBa. [loHATHE O HAyYHBIX
METOAaX [MO3HAHMS U METOJO0JIOTMHY HAY4HOI'O
ycciaenoBanys. HaydHbsle IpyUHIUIIBI
OpraHu3aly XUMHUYECKOTO ITPOU3BOJCTBA.

[ IpomblIIIIEHHBIE CLIOCOOBI TOTY4YEHUS

PackpbIBaTh pOJIb XUMUU B PELLICHUN
DHEPIreTUYECKUX, CHIPbEBBIX U
HKOJIOTUYECKUX MTPOOIIEM YEeIOBEUECTBa,
OIMCBHIBATH OCHOBHBICHAIIPABJICHUS

[PA3BUTHA XI/IMI/I‘IGCKOI\/’IHaYKI/I N TCXHOJIOTHUU.

[TpuMeHsTH MpaBuiIa 6€30MaCHOTO
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BOKHEUILIMX BEIIECTB (HA IPUMEPE
[IPOU3BOJCTBA AMMHUAKA, CEPHOU

KHCIIOTHI, MeTaHoa). [I[pomblliuieHHbIe
CIIOCOOBI MOJYYEHHSI METAJIJIOB U CILUIABOB.
XUMHUECKOE 3arpsi3HEHUE

OKPY’KaIOILEeH Cpesibl U €ro MOCIEICTBHS.

[ Ipobrema nepepabomku omxo008 u noOOUHbIX
npooykmos. Ponb xumun

B 00eCreYeHUH YHEPTeTHUECKON
6e3onacHoctu. [Ipunyunst «3enenoii

bcuMuUuY.

XUMHS U 310POBBE YETIOBEKA.

UlexapcTBennsle cpencrsa. [IpaBuina
MCII0JIb30BaHUS JIEKAPCTBEHHBIX

npenaparoB. Pois XuMuu B pa3BUTUH
METUIMHBI.

Xumus nun. OCHOBHbIE KOMIIOHEHTHI TTUIIH.
[Tumessie 1o0aBku. Ponb xumuu B obecriedeHnn
nuiieBoi 6ezomacHocT. KocmeTnueckue u
nap@romMepHbie cpeAcTBa. beiToBas XUMUSL.
[TpaBuia 6€30MacHOT0 UCTIOIB30BAHUS
MpernapaToBOBITOBOM XUMUHU B TIOBCETHEBHOM
PKU3HA. XUMUS B CTPOUTENBCTBE. BaxkHenme
CTPOUTENIbHBIE MaTepHalbl (IIEMEHT, OETOH).
[Ipon3BOJACTBO CTPOUTENIBHBIX

MaTepHaJIOB.

oOpalleHus ¢ BEIeCTBaMU,
MCIIOJIb3YEMBIMU B TOBCEAHEBHON

PKU3HU; a TaKOKe MpaBuiia 6e301MacHOro
MOBE/ICHUS B LIEJSIX COCPEKEHUS

3IOPOBbSA U

OKpYKaroIIel NPUPOJIHON CPEabl; TOHUMATh
OIACHOCTHh BO3JICHCTBHS Ha )KUBbIE
OpraHU3MbI OTPE/ICTICHHBIXBEIIECTB, CMBICIT
rokaszaress IIJIK, noscHATe Ha mpumepax
CIIOCOOBI YMEHBIIICHUS U TIPEIOTBPAIICHUS
WX BPEIHOTO BO3JICHCTBHSI.
AHAJIM3UPOBATH U KPUTHYECKHU OLICHUBATH
MH(OpPMAILIKIO, CBI3aHHYIOC XUMUYECKUMU
MpoIIECCAaMH M MX BIUSHUEM Ha COCTOSTHUE
OKPYXKaIOIIE Cpeibl.

M crionb30BatTh MOTYYEHHBIE 3HAHUS U
MpeacTaBiIeHus o cepax

MesTeTbHOCTH, CBI3AHHBIX C HAYKOMH
COBPEMEHHBIMHU TEXHOJIOTHUSIMH,

KaK OCHOBY JIJIsl ODUEHTALIUUB

BEIOOpE CBOEH Oymytiei

PO ECCHOHAIBHON ACSITEIIHHOCTH.

M cnosb30BaTh CHCTEMHBIE

XHUMHUYCCKUC 3HAHUA OJIA 0OBSICHEHUS U

MPOTrHO3UPOBAHUA ﬂBHeHHfI,
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XHUMHS B CEIIBCKOM XO35IMCTBE. MMEIOIIUX €CTECTBEHHOHAYYHYIO
Opranndeckue 1 MUHEpaJIbHbIE MpUpoOay, IPOrHO3UPOBATH,

y100OpeHus. AHAJIU3UPOBATh U OLIEHUBATH
Heopranuueckre MaTepuaibl C MO3UIUH SKOJIOTMYECKOi 6e30macHoCTH
(KOHCTPYKLIMOHHBIE MaTepUallbl, KPaCKU,CTEKIO, |[TOCICICTBUSA OBITOBONH POU3BOJICTBEHHOM
KepaMHKa). Marepuasl NESATEIIBHOCTH YEJIOBEKA, CBA3aHHOU

1S 9NIEKTpOHUKH. HanoTexHomoruu C repepabOTKOMN BEIIECTB; UCII0JIb30BaTh

MOJTyYCHHBIC 3HAHUS JIJISl IPUHSATHUS
rPaMOTHBIX PEHICHUHATIPOOIIEM B
CUTYAIlUsX, CBSI3aHHBIXC XUMHECH.
[TpuHUMAaTh yyacTue B 00CYXICHUU
po0ieM XUMUYECKON U
PKOJIOTUYECKOM HAIPaBICHHOCTH,
BBICKA3bIBAaTh COOCTBEHHYIO ITO3UIIUIOIIO
pobJieMe U TpeiiaraTh

BO3MOYKHBIE ITyTH €€ peleHUs

Hroro no pazaeny 9

OBIIEE KOJIMYECTBO 102
YACOB I10 [TPOTPAMME
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