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PabGouas mporpamma 1o ydeOHOMY mnpeamery «Xumus» (06a30BBI ypOBEHB)
(nmpenmeTHast 00aacTh «ECTECTBEHHO-HAy4YHBIE MPEIMETHD») (J1ajieeé COOTBETCTBEHHO —
mporpaMMa I0 XHUMHUHW, XUMHS) BKIIOYAET IOSCHUTEIBHYIO 3alHCKy, COJEp)KaHUE
oOy4YeHHUsI, THTAHUPYEMBIC PE3YyIbTAaThl OCBOCHHS MPOTPAMMBI TI0 XMMUH, TUTAHUPYEMBIC
pE3yJIbTaThl, TEMAaTUUECKOE TUIAHUPOBAHUE.

[TosicHuTenpHast 3amUcKa OTpakaeT oOIMe MW U 3aJaud W3YYEHUS XUMUH,
XapaKTEPUCTHUKY TICUXOJOTUYECKUX TPEANOCHIIOK K €€ HM3Yy4CHHIO OO0YyJarolTUMUCH,
MECTO B CTPYKType YydeOHOro IIIaHa, a TakKe IOAXOAbl K OTOOpY COJeprKaHus,
K ONpPEICIICHUIO TUTAHUPYEMBIX pE3ylIbTaTOB M K CTPYKTYpE TEMaTHYECKOTO
TUTAHUPOBAHUS.

Conepxxanue o0O0y4ueHUs PpaCKpbIBa€T COJACpXKATEIbHBIE JIMHUU, KOTOPHIC
MpeIaraloTcs sl 00s3aTebHOI0 M3YYEHHUs B KaXKJIOM KJIacce Ha YPOBHE CPEIHErO
o01ero oopa3zoBaHus.

[Inanupyembie pe3yabTaThl OCBOCHHS MPOTPAMMBI 1O XWMHH BKIIOUYAIOT
JUYHOCTHBIC, METalpeJIMETHbIE pPe3yJbTaThl 32 BECh NEPHOJ OOy4YeHHsS Ha YPOBHE
CpEIHEero 00IIero oOpa3oBaHMs, a TakXKe MPEIMETHBIC JOCTIDKCHHS OO0ydJaroIerocs
3a KaXIbli TOA 00ydeHHS.

HOACHUTEJIBHASA 3AIIMCKA

[IporpamMmma mo XMMHM Ha YpOBHE cCpeaHero oOiero oOpa3oBaHMs pazpadboTaHa
Ha ocHOBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «OO6 oOpa3zoBaHuu
B Poccuiickoit ®enepanun», TpeOOBaHMII K pe3ysibTaTaM OCBOCHHS ¢eaepaabHON
oOpa3oBarebHOM MmporpamMmbl  cpeaHero o6miero oOpaszoanus (POII  COO),
npencraBieHHbiXx B denepanrbHOM TroCy/IapCTBEHHOM 00pa3oBaTEbHOM CTaHIapTe
COO, ¢ yuérom Konnenuuu mnpenojaBaHusi y4eOHOro mnpeaMera «XUMUS»
B o0Opa3oBaTebHbIX opranu3auusx Pocculickoii @enepainu, peaim3yomuX OCHOBHbIE
oOpa3oBaTelbHbICE TPOTPAMMBI, M OCHOBHBIX TMOJOXEHUH «CTpareruu pa3BUTHUS
Bocniutanus B Poccuiickoit ®@enepanun Ha nepuon g0 2025 roma» (Pacnopsbkenue
[IpaButenbctBa PD ot 29.05. 2015 Ne 996 - p.)

OcCHOBY MOIXOZ0B K pa3pabOTKe MPOTpaMMBbl 110 XUMHH, K OMPEACICHUIO OOIIeH
cTpaTeruy OOy4eHHs, BOCIUTAHUS U Pa3BUTHs OOYUYAIOIIMXCS CPEJACTBAMHU YYEOHOIO
npeamera «Xumus» qang 10-11  kmaccoB Ha 06a30oBOM  ypOBHE  COCTaBUIIU
koHUentyaipHble nonoxeHuss Pr'OC COO o B3aMMOOOYCIOBICHHOCTH LIEJIEH,
COJIEp’KaHUsI, PE3yJIbTaTOB OO0y4yeHHUs U TpPeOOBaHMM K YPOBHIO MOJTOTOBKH
BBIITYCKHHUKOB.

B cooTBeTcTBUM C JaHHBIMU TIOJIOKEHUSIMU TporpamMma Mo XuUMuu (06a30BbIN
YpOBEHb) Ha YPOBHE CPEIHETO 00IIEero 00pa3oBaHUs:

yCTaHABJIMBACT 00s3aTelibHOE (MHBApPUAHTHOE) TMPEIMETHOE  COJCpIKaHUE,
OIpeENsieT KOJIMUYECTBEHHBIE U KAUECTBEHHbBIE €r0 XapAaKTEPUCTUKH HA KAXKJIOM dTarie
W3y4YeHUsl MpeaMeTa, MPeIyCMaTPpUBAET MPUHIIUIBI CTPYKTYPUPOBAHUS COJEPKAHUS U
pacnpeesieHus ero o Kjiaccam, OCHOBHBIM pa3jiejiaM U TeMaM Kypca;



naéT MPUMEPHOE pachlpeieiicHre y4eOHBIX YacoB IO TEMATHYSCKHM paseliaMm,
PEKOMEHIyeT MPUMEPHYIO TOCIEN0BATEIbHOCTh HU3YYEHHS OTICIbHBIX TEM Kypca
C y4€TOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTUKU YI€OHOTO Mporiecca,
BO3pacTHBIX ocoOeHHocTer ooydarommxcs 10—11 kmaccos;

TaéT METOIMYECKYI0 HWHTEPIPETalUi0 IeJiel M3ydyeHus NpeaMeTa Ha YpOBHE
COBPEMEHHBIX  MPUOPUTETOB B  CHCTEME CpelHero oOmiero oOpa3oBaHus,
COJZIEP’KATEITLHON XapaKTEPUCTUKH IUIAHUPYEMBIX pPEe3yJIbTaTOB OCBOCHHSI OCHOBHOM
o0pa3oBaTeNbHOM MpOrpaMMBl  CPEIHEro oO0mero ooOpa3oBaHUs (JIMUHOCTHBIX,
METalpeIMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHIOB  y4eOHO-ITO3HABATCIBHOU
NEeATENHbHOCTH OOYYaroIIerocss IO OCBOCHUIO cojaepkaHus Tmpeamera. Ilo BceMm
HA3BaHHBIM TIO3UIUSM B TMPOrpaMMe IO XHMHH COOJIOJIEHA TMPEEeMCTBEHHOCTh
c (enepasibHOM pabouell MPOrpaMMoil OCHOBHOIO OOIIEro OOpa3oBaHUs MO XHWMHUHU
(s 89 knmaccoB oOpa3oBaTeNbHBIX OpraHu3aIuii, 0a30BbId YPOBEHB ).

XuMudeckoe o0pa3oBaHUE, MOTYy4aeMOE BBITYCKHHKaMU OOIe00pa3oBaTeIbHOM
OpTraHM3aIuy, SBISETCS HEOThEMJIEMOM YacThi0 WX 0Opa3oBaHHOCTU. OHO CIYKHUT
3aBEpIIAIONIAM JTallOM peajn3alldid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJTFOUEBBIX [IEHHOCTEH, TPUCYIIUX LIETOCTHON CUCTEME XUMHUYECKOT0 00pa3oBaHus. DTH
[EHHOCTH KacaloTCsl MO3HAHUS 3aKOHOB MPUPObI, (HOPMHUPOBAHHS MUPOBO33PEHUS U
o0IIeil KyJabTyphl 4eENIOBEKa, a TaKKe SKOJOTHYECKM OOOCHOBAHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO W TIPUPOIHON cpene. Peamm3yercss xumMudeckoe oOpa3oBaHUE
OoOy4JarolUXCcs Ha YPOBHE CPEIHEr0 OOIIero oO0pa30BaHUs CpPEACTBAMU Y4e€OHOIO
npenMera «XHUMHI», COJAEPKaHUE M TTOCTPOCHUE KOTOPOTO OMPEEICHBI B MPOrpaMMe
M0 XMMHUHU ¢ YIETOM Crelu(DUKN HAyKH XUMUH, ©€ 3HAYCHUS B IMO3HAHWH TPHUPOIBI H
B MarepuajbHOM JKM3HM OOIIEeCTBa, a TakXke C Yy4éToM OOmMX Meled u
MPUHITUTIOB, XapPAKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO OOIIETO
oOpazoBanusi B Poccuiickoit ®eneparmu. Tak, Hampumep, npu (GopMUpPOBaAHUHU
COZIEp)KaHUs TIpeaMeTa «XUMHUS YUTCHBI CIEAYIONIME TOJOXKEHUSI O CrenupuKe u
3HAYCHUW HAYKU XHUMUHU.

XUMHSL KaK DJIEMEHT CHUCTEMbl ECTECTBEHHBIX HAayK WrpaeT ocoOyr polib
B COBPEMEHHOM IMBUJIM3AIMHU, B CO3JaHUU HOBOM 0a3bl MaTepualibHOM KyJabTyphl. OHa
BHOCHUT CBOM BKJIaJl B (JOPMHUPOBAHUE PALIUOHATBHOIO HAYYHOT'O MBILIJICHHUS, B CO3JJaHUE
IIEJIOCTHOTO TIPENICTABIICHUS 00 OKpYXaloleM MHpE KaKk O EJIWHCTBE NPHUPOIBI U
YenoBeKa, KOTopoe (GOpMUPYETCSl B XMMHUM HAa OCHOBE TMOHMMAHUS BEIIECTBEHHOTO
COCTaBa OKPYXKAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEX/y CTPOSHHUEM BEIIECTB, UX
CBOMCTBAMHU U BO3MOXXHBIMHU 00JIaCTSIMU TTPUMEHEHUS.

TecHo B3aMMONEWUCTBYS C JPYIrMMHU E€CTECTBEHHBIMM HayKaMHu, XHUMHS cCTaja
HEOTHEMJIEMOM YacThbl0 MHUPOBOM KYJIbTYPbl, HEOOXOJIWMBIM YCIOBUEM YCIIEUTHOTO
TpyJa ¥ JKM3HU Kaxjaoro uieHa oOmiectBa. CoBpeMeHHass XUMHUS KaK Hayka
co3uiaresibHas, Kak HayKa BHICOKHX TEXHOJIOTHI HalpaBjeHa Ha PelIeHUue riIo0aabHbIX
po0JIeM YCTOMUUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUECKOM, TUIIIEBOMH,
AKOJIOTHYECKON 0€30MMaCHOCTH M OXPaHbBI 3I0POBbSI.



B cooTBeTcTBHM ¢ O0IIMMHY LETSIMH U IPUHIIMIIAMU CPETHETO 00IIero 0opa3oBaHus
cogepxkanre mpeamera «Xumus» (10-11 kmaccel, 0a30BbI ypOBEHb HW3YYCHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJITOTOBKY OOY4YarOIIMXCH,
HEOOXOMMYI0O WM JJisl BbIpaOOTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCHEIIHOTO
BKJIFOUEHHS B JKHU3Hb COLMYMA, MPOAODKEHHUS 0Opa30BaHUS B Pa3IMYHBIX O0JIACTSX,
HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBasiomuMHy npeaMeTa « XuMUsD» SBISIIOTCS 0a30BbIe Kypehl — «Oprannyeckas
xumus» U «O01ast 1 HeOpraHu4yeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEpKaHUs
KOTOpBIX SIBJISIIOTCA OCHOBBI 0a30BOM HAayKHM: CHCTEMa 3HAHUWA 1O HEOPraHMYECKOU
XUMUU (C BKJIIOYEHHEM 3HAaHUW M3 OOIIel XUMUU) U OPraHMYECKOW XHMUHU.
dopmMupoBaHNE JAaHHOW CHUCTEMbl 3HAHWM TPU HW3YYCHHHM TIpeaMeTa 00ecreunBacT
BO3MOKHOCTb PACCMOTPEHHMSI BCETO MHOT000Opa3usl BEIIECTB HA OCHOBE OOIIUX MOHSTHIA,
3aKOHOB Y TEOPUU XUMUMU.

Ctpykrypa copepxaHusi KypcoB — «Opranwdeckas xumusi» u «OOmas u
HEOopraHuyeckas XuMus» cpopMUpOBaHA B IPOrpaMMe 110 XUMUU Ha OCHOBE CUCTEMHOTO
NoAXo/la K M3Y4YCHHMIO Yy4eOHOro Marepuaia U OOYyCJIOBIEHAa HCTOPHUYECKHU
O00OCHOBaHHBIM Pa3BUTHEM 3HAHUW Ha ONpPENEIEHHBIX TEOPETUUECKUX YpOBHAX. Tak,
B Kypc€ OpPraHM4YecKOM XMMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCHUECKOU
TEOPUU CTPOCHHUSI OPraHUYECKUX COEAMHEHUH, a TAKKE HA YPOBHE CTEPEOXMMHUUYECKUX U
AJNIEKTPOHHBIX MPEICTABIECHUN O CTpoeHUHU BenlecTB. CBeneHus: 00 M3y4aeMbIX B Kypce
BEUIECTBAX JAlOTCS B PA3BUTUH — OT YIJIEBOJAOPOJOB /10 CIIOKHBIX OHOJIOTMYECKU
AKTUBHBIX COCIMHEHUW. B Kypce OpraHM4eckom XUMHUHU IIOJIYy4YarOT pa3BUTHE
chopMUPOBaHHBIE HAa YypPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMS I€PBOHAYAILHBIC
IPECTABICHUS O XUMHYECKOM CBS3M, KIACCHU(PUKAIIMOHHBIX MpPHU3HAKaX BELIECTB,
3aBHCHUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMHUYECKOW PEaKIUu.

[lon HOBBIM yrjoMm 3peHuss B npeamere «XUMHUsS» 0a30BOr0  ypOBHS
paccMaTpuBaeTCs M3Y4YEHHBII Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus
TEOPETUYECKUI MaTepual U (PaKTOJIOTHYECKUE CBEICHUSI O BEUIECTBAX U XUMUUYECKON
peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0111asi 1 HeopraHudeckas XuMus» 00ydaroummcs
NPEIOCTABISETCS  BO3MOXKHOCTh  OCO3HaTh 3HAYEHUE NEPHOJUYECKOTO 3aKOHA
C OOIIETEOPEeTUUECKUX U METOAOJIOTMYECKUX MO3UIHM, TTy0Ke MOHATh HCTOPHUUECKOE
U3MCHEHHE (QYHKIMM OTOr0 3akoHa — OT 0000mammeid g0 OOBSICHSAIOMIEH |
MIPOTHO3UPYIOLICH.

Enunas cucrema 3HaHUMKA O BaXHEWIIMX BEIIECTBAX, MX COCTABE, CTPOCHUHU,
CBOICTBAX W NPUMEHEHHHM, a TAaKXKE O XUMHUUYECKUX PEAKUUSIX, HUX CYIIHOCTH U
3aKOHOMEPHOCTSAX MPOTEKaHMs JnonoJiHgercd B Kypcax 10 m 11 kiaccoB simeMeHTaMu
COJEP)KaHUsl, UMEIOIIMMU KYJIbTYPOJOTMYECKUN U MPUKJIAJHON XapakTep. DTH 3HaAHUSA
CHOCOOCTBYIOT MOHUMAHHIO B3aMMOCBSI3U XUMHH C IPYTUMH HAayKaMH, PACKPBIBAIOT €€
pOJb B NO3HABATENBbHOM M TMPAKTHUYECKOW AESATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIUTAHUIO YBaXXEHUSI K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUM M MPAKTHUECKHUX
MPWIOKEHU XUMUHU, TOMOTAalOT BBIMTYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO



Y JIMTYHOCTHO 3HAYHUMBIX MPOOJIeMaX, CBI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATH
MH(pOpMaILIMIO U PUMEHSTH €€ JJI MONMOJIHCHUS! 3HaHWM, PEIICHUs] UHTEIIEKTYallbHbIX
U SKCIEPUMEHTAILHBIX MCCIEIOBATEIIbCKUX 3a1ad. B 1enoM copepkanue ydeOHOro
npeamera «XUMUS» JAaHHOTO YPOBHSA H3Y4YEHUs OPUEHTHPOBAHO Ha (POPMHUPOBAHUE
y 00ydYaronmxcsi MUPOBO33PEHYECKON OCHOBBI JUIsl MOHUMaHUA (HUiIocoCKux HUieH,
TaKuX Kak: MaTepualbHOE €IUHCTBO HEOPraHWYECKOr0 M OpraHWYecKoro Mwupa,
OOYCIIOBJIECHHOCTh CBOMCTB BEIECTB HMX COCTAaBOM U CTPOCHHMEM, II03HABAEMOCTh
MPUPOJHBIX SBJICHUN MYTEM AKCIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXTY HOBBIMU
dbakTaMd U TEOPETUYECKUMHU TMPEANOChUIKAMHU, OCO3HAHHE POJM XHUMHUU B PEUICHUH
AKOJIOTUYECKUX TPOOJIEM, a TakKe MpoOseM cOepekeHUs DHEPreTUUeCKUuX pPecypcos,
CBIPbSI, CO3/IaHUSI HOBBIX TEXHOJIOTMH U MaTepUaJIOB.

B mnane pemenus 3aad BOCIHUTAHUS, PA3BUTHS M COMHAIM3ANNKN OOYJarOIIHXCS
MPUHATHIC IPOrPAMMOI IO XMMUHU MTOAXOBI K OMPEACICHUIO COACPKAHUS U OCTPOCHUS
mpenMeTra TMpenycMaTpuBaloT (OPMHUPOBAHWE YHHUBEPCAIBHBIX YYE€OHBIX ICHCTBUM,
UMEIOINX 0a30BO€ 3HAYCHUE IS PA3TUIHBIX BUOB JCSITCILHOCTH: PEIICHUS TTPOOIeM,
MOMCKa, aHaju3a U 00paboTku UHGOpMAITUK, HEOOXOAUMBIX ISl IPHUOOPETEHUS ONbITa
MPAKTUYECKON M HCCIIEeI0BATENLCKOM JEATEIbHOCTH, 3aHMMAIOIIEH BaXXKHOE MECTO
B [TO3HAHUU XUMUHU.

B npakrtuke npernogaBaHusi XUMUHM KaK Ha yPOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHuUs
TaK U Ha YPOBHE CPEAHEr0o O0IIero oOpa3oBaHUs, MPU OMPEACICHUU COACpKaTeIbHON
XapaKTePUCTUKU IeJel M3y4eHUs TMpeaMeTa HaMpaBICHUEM IEPBOCTEIICHHOM
3HAUMMOCTH TPAAUIIMOHHO MPU3HAETCS (HOPMUPOBAHUE OCHOB XMMHUYECKOW HAYKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUYECKOMN EATEILHOCTH YEIOBEKa U Kak
OJTHOTO W3 KOMIIOHEHTOB MHUPOBOM KyNbTypbl. C METOAUYECKOW TOYKU 3PEHHUS TAKOMN
MOAXO0J K ONPEACIICHHIO LIeJIeH U3YyUEHHUs TTPEAMETA SIBJISIETCS BIIOJIHE ONMPAaBIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS IJIaBHBIMHU LEJISIMU U3yYEHUSI TIpeaMeTa « XUMUSH
Ha 6a3zoBoM ypoBHe (10-11 ki1.) sBHSHOTCS:

dbopMHUpOBaHUE CHUCTEMbl XMMUUYECKUX 3HAHMM KaK BaKHEHIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, B OCHOBE KOTOPOIl JIeKAT KIIFOUEBBIC MOHSTHUS,
dbyHIaMeHTalIbHbIE 3aKOHbl U TEOPUU XUMHUHU, OCBOCHHE SI3bIKa HAayKHU, YCBOCHUE U
NOHUMAHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHH MHUPOBO33PEHUYECKOTO XapakTepa,
O3HaKOMJICHHE C UCTOPUEH UX PA3BUTUS U CTAHOBJIICHUS;

dbopMUpoBaHUE W pa3BUTHE MPEJACTABICHUN O HAYYHBIX METOAaX IO3HAHUS
BCIIECTB W XHUMHUYECKUX PEAKIUH, HEOOXOMWMBIX IJisi TPHOOPETCHHS YMEHHUI
OPUEHTUPOBATHCSI B MUPE BEILIECTB U XUMHUYECKUX SIBJICHUIN, UMEIOLIUX MECTO B IPUPOJIE,
B MPAKTUYECKOW U TTOBCETHEBHOMW JKU3HU;

pa3BUTHE YMEHHUM U CIOCOOOB JESITEIBLHOCTH, CBSI3aHHBIX C HAOIOJCHUEM H
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJICHHEM TMpaBuil OE30MacHOro
oOpaIreHus ¢ BEIIeCTBaMH.

Hapsny c¢ stuM copepkarenbHasi XapakTEpPUCTHMKA LEIEd W 3aJad H3Yy4YCHUs
npeaMeTa B porpaMMe o XMMHUU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU



C HOBBIMM MPUOPUTETAMH B CHUCTEME CpeaHero oodmero odpazoBanus. CeronHs
B MPENOJaBaHNN XMMHUU B OOJNBIICH CTEMEHH OTHAETCS MPEANOYTEHHE MPAKTHUECKON
KOMIIOHEHTE COJIep)KaHusi OOydeHHs, OpUEHTUPOBAHHOW HA MOATOTOBKY BBHIMYCKHHKA
OIOIIIE00pA30BATENIbHOM  OpraHU3alliM, BIAACIONIEr0 HE HAO0OpOM 3HaHUH, a
(YHKIIMOHAIBHOM T'PaMOTHOCTBIO, TO €CTh CIOCOOaMHU W YMEHHUSMHU aKTHBHOI'O
NOJTyYEHUs 3HAHUM U MPUMEHEHUS! UX B pEaIbHOM KU3HU JJISl pellieHUs] IPAKTUYECKUX
3ajau.

B sTon cBA3M mpu uM3ydeHUMH npeamera «XUMHUsS» JOMUHHUPYIOLIEE 3HAUYCHUE
NPUOOPETAIOT TAKUE LU U 33/1a4H, KaK:

ajganTamus OoO0yJarouMxcsi K YCJIOBHUSIM JIMHAMMYHO pa3BUBAIOIIETOCS MUPA,
(dbopMUpOBaHUE MHTEIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM000pa30BaHUIO,
COTPYAHHUYECTBY, CAMOCTOSTEIbHOMY IMPUHSITUIO T'PAMOTHBIX PELICHUI B KOHKPETHBIX
’KU3HEHHBIX CUTYaLlUsAX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

(opMupoBaHUE Y 00YUAIOLIUXCS KIFOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIU),
MMEIOIINX YHUBEPCAJIbHOE 3HAUYEHHE ISl PA3JIMYHBIX BHJIOB AESTEIBHOCTH: PEIICHHUS
npobiem, TMOWCKa, aHainu3a ©  o0paboTku  HMH(pOpManuu, HEOOXOIUMBIX
JUTSl IPUOOPETEHUsT ONBITA JEATENbHOCTH, KOTOPasi 3aHUMAET BaKHOE MECTO B IIO3HAHUU
XUMHH, a TaKKe U1 OLEHKM C MO3ULHKA JKOJIOTMYECKOM Oe30IacHOCTH XapakTepa
BJIMSIHUSI BEUIECTB M XMMHUYECKHX IPOLIECCOB HAa OpPraHU3M YeJOBeKa U IMPUPOIHYIO
cpeny;

pa3BUTHE IIO3HABATENIbHBIX WHTEPECOB, WHTEIICKTYaJbHBIX M  TBOPYECKUX
CHOCOOHOCTEN O00YyYaroUXcs: CHOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTb HOBbBIE
3HAHUS MO0 XMMHUU B COOTBETCTBUU C XU3HEHHBIMH TOTPEOHOCTSMH, HCIOIB30BAThH
COBpeMEHHbIE HH(OPMAIMOHHBIE TEXHOJIOTUH JIJIs TOMCKA U aHau3a yueOHOU U HAy4yHO-
MOMYJIAPHON WH(OPMAIIUYA XUMHUYECKOTO COACPIKAHUS;

dopMupoBaHUE U pPa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOIO U JIOTUYECKOTO
MBIIUIEHUSI, HAOII0JATENbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, MpHU TUIAHUPOBAHMM W TPOBEICHUU XHUMUYECKOTO
DKCIIEPUMEHTA;

BOCIIUTAHUE Y O0yJarOIMXCsl YOSKIEHHOCTU B TYMAHUCTUYECKON HAIPaBIEHHOCTH
XUMHH, €€ BAXHOM pOJM B PELIEHUH TIJI00AIbHBIX MpoOJIeEM pallOHaIbHOIO
IPUPOJIOIIONB30BAHMSI, TIONOJHEHHUSI DJHEPreTHUYECKHX PECYPCOB U COXPaHEHHUs
IPUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOrO  OTHOIIEHUS
K TPUPOJEC M CBOEMY 3[0POBBIO, a TaKKe IMPHOOPETEHHUS OMNbITa HCIOIb30BAaHUSA
MOMyYEHHBIX 3HAHUN JJI1 TPUHITHS TPAMOTHBIX PEIICHUH B CHUTYaIUSIX, CBA3AHHBIX
C XUMUYECKUMHU SIBIICHUSIMU.

Lemn w 3amaun  uW3ydeHUs MpeaMeTa «XUMHS» TONYYIId  TOAPOOHYIO
METOJMYECKYI0 MHTephpeTanuio B pasaene «[lmanupyemble pe3yiabTaTbl OCBOEHUS
IpOrpamMMbl O XUMHUW», Onarogaps 4emy oOecrneyeHo Y€TKOE IMPEe/ICTAaBICHHE O TOM,
KaKhe 3HaHUS M YMEHHS UMEIOT IMpsIMO€ OTHOLIEHHE K pean3aldid KOHKPETHOU
LEJIH.



B yuebGHOM mutaHe cpemHero oOmiero oopazoBaHusi mpeaMeT «XUMHus» 06a30BOro
YPOBHSI BXOJHT B COCTaB MPEIMETHOH 00s1acTh «ECTecTBEeHHO-HAYYHBIC TPSIMETHD.

OO1miee 4YuCII0 YacoB, PEKOMEHIIOBAHHBIX JJIsI M3y4eHUs XuMuUU — 68 4Yacos:
B 10 kmacce — 34 vaca (1 gac B Henmeno), B 11 kimacce — 34 yaca (1 yac B Hezeio).



COJEP)KXAHUE OBYUYEHMUSI!

10 KJIACC

TeopeTnueckue OCHOBBI OPTraHUYECKOH XUMHHI

[Ipenmer opraHuyeckod XWMHH: €€ BO3HMKHOBEHHE, pPa3BUTHE W 3HAUYCHUE
B TMOJYYCHUU HOBBIX BEIIECTB W MaTepuanoB. Teopuss CTPOCHHUS OPraHUYECKHUX
coequnenni A.M. byrtnepoBa, €€ ocHOBHbIe TOJIOKEeHHS. CTpPYKTypHBIE (DOPMYIIbI
OpraHnueckux BemecTB. ['omosorusi, uzomepus. XuMU4YeCKast CBSI3b B OPraHUYECKUX
COCTUHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccuduKaMu OpPraHUYECKUX BemecTB. HomeHkmaTtypa
OpPraHMYECKUX COCIMHEHHH (CHCTeMaTU4YecKasl) U TPUBHAIbHBIC HA3BAHUS BAXKHEUIIINX
NPECTaBUTEIIEH KIIACCOB OPraHMYECKUX BEIIECTB.

IKCNEepUMEHTATbHbIE METObI H3y4YeHHs BeNIeCTB U UX NMpPeBpalieHuii

O3zHakoMIIeHHE C 00pa3IiaMyi OPraHUIECKUX BEIIECTB U MaTeprallaMy Ha X OCHOBE,
MOJICTTMPOBAHUE MOJICKYJI OPraHWYEeCKHX BEIIECTB, HAOIIOJICHUE W OMNHCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB 10 MPEBPAIICHUIO OPTaHMYECKUX BEIIECTB MPH HArPeBaHUU
(ru1aBnieHue, oOyTJIMBaHUE U TOPEHUE).

Yriesoxopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUU Psifl. MeTaH U 3TaH — MPOCTEUIINE
MPE/ICTABUTEIN AJIKAHOB: (PU3HMUYECKUE U XMMUYECKHUE CBOMCTBA (PEAKIUU 3aMEIICHUS U
TOpPEHMS), HAXO0XKJIEHUE B MPUPOJIE, OJTyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB WU CTPOEHHUE, TOMOJIOTUYECKUH psAd. OTWUIEH W NPOINUIEH —
IPOCTENIINE MPEACTABUTENN AJIKEHOB: (PU3NYECKUE U XMMHUECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TalOT€HUPOBAHUS, TUIpATALlMM, OKHUCICHUS U TOJIMMEPU3AIINN),
MOJIyYEHUE U IPUMEHEHNE.

Ankanuensl: OyraaueH-1,3 u wmerunOyramuen-1,3: CcTpoeHHe, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakuus mnonuMmepusanuu). llomydeHne CHHTETHYECKOIrO
Kay4dyKa U pEe3UHBI.

AJIKUHBL: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJOTMUECKUNA psAld. AUETHIEH —
IPOCTEUIIUI MPECTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, PU3NUECKUEe U XUMUYECKUE
CBOMCTBA (peakUWW TUIPUPOBAHUSA, TAIOTCHUPOBAHUS, THUApATAIllUU, TOPEHUS),
MOJIyYEHUE U IPUMEHEHUE.

Apenbl. benson: cocra, cTpoeHue, PU3NYECKUe U XUMUYECKUE CBOMCTBA (peakiuu
TaJIOTEHUPOBAaHUSI M HUTPOBAHUS), MOJIydeHUE U TpuMeHeHue. Tonyon: cocmas,
cmpoenue, @usuyeckue U XUMUYECKUe CeoUcmea (peakyuu 2ai02eHUpo8anus u
HUMpOoB8anus), noayyenue u npumernenue. TOKCUUHOCTh apeHOB. ['eHeTHmueckas CBS3b
MEXKy YIJIEBOJAOPOAAMH, MPUHAJIEKAIIMMHA K Pa3IMYHbIM KJIaccaMm.

! Kypcusom B TekcTe BBIJICNICHB DJIEMEHTHI COJCPXKaHHs y4eOHOro marepuana, KOTOpble H3y4aroTcs
B O3HAKOMHTEJIGHOM IUIAHE U HE BKIIIOYAIOTCS B COCTaB MpPEJAMETHHIX pe3ynbTaroB ocBoeHuss DOIT COO
Ha 0a30BOM YpOBHE.



[IpupoaHbie UCTOYHUKHU YTIIeBOAOPOA0B. [IprpoaHblil ra3 U monyTHbIE He(TAHbIC
ra3el. Hetb 1 e€ npoucxoxnenne. CriocoObl nepepaboTKu HEPTHU: MEPEroHKa, KPEKUHT
(TepMuyecKHi, KaTanUTHYECKUi), nuponu3. IIponykrel nepepaboTku HedTH, HX
NPUMEHEHUE B MPOMBINUICHHOCTH W B ObITy. KaMEHHBI yroib W MPOAYKTHI €ro
nepepadoTKu.

JKCIEePUMEHTAJbHbIC METOAbI H3Yy4YeHHs BelleCTB M MX MpeBpalieHuil

O3HakomiIeHHE ¢ 00pa3amu IJ1acTMace, KaydykoB U pe3uHbl, Kojulekunu «Hedtb»
U «YToab», MOJEIUPOBAHME MOJIEKYJI YIJIEBOJOPOAOB M TaJOr€HOINPOU3BOAHBIX,
MPOBEJICHUE MPAKTHYECKOI padoThl: MOIYyYeHUE STHIIEHA U U3YyYEHUE €T0 CBOMCTB.

PacuérHble 3a1aun

Brruucnenust mo ypaBHEHUI0O XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJUYECTBA
HMCXOJIHOTO BEIIEeCTBA WJM TMPOJAYKTAa PEaKIMH I10 H3BECTHBIM Macce, O0O0BbEMY,
KOJIMYECTBY OJIHOT'O M3 MCXO/IHBIX BEIIECTB WM MPOIYKTOB PEAKIIHH).

Kucisiopoaconep:kaime oprannyeckue coeAMHeHs!

[IpenensHble OTHOATOMHBIE CIIUPTHI. METaHOM U 3TAHOJ: CTPOEHUE, (PU3NUYECKUE U
XUMHUYECKHUE CBOMCTBA (peaklMM C AaKTUBHBIMU METaJUIaMH, TajJOre€HOBOJIOPOJAMU,
ropeHue), npuMeHeHue. BomopoaHbie CBI3U MEXIy MOJEKyJIaMu COUpPTOB. JlelicTBue
METaHOJIA U ATAHOJIA HA OPTaHU3M YEIIOBEKA.

MHoroaToMHble CIUPTHI. DTUIECHTIIMKOIL U TIUIEPUH: CTpoeHHe, GU3NUECKUE U
XUMHUYECKUE CBOMCTBa (B3aUMOJCUCTBUE CO MICIOYHBIMH METAJUIAMH, KaueCTBEHHAas
peakiivsi Ha MHOTOATOMHBIE CIIUPTHI). JleiicTBue Ha opraHusMm 4yenoBeka. [IpumeHeHue
JIMIEPUHA U STUJICHTJIAKOJISL.

deHoI: CTPOCHUE MOJICKYJIbI, (PU3MYCCKUE U XUMHUUECKHE CBOMCTBA. TOKCHYHOCTH
dbenona. [Ipumenenue derona.

Anbaerunisl U kemoHol. opManbAeTrul, alleTalbJACTUI: CTPOeHUE, PU3nueckue u
XUMHUUYECKHUE CBOMCTBA (peaklMM OKHUCJIEHUS U BOCCTAHOBJICHUS, Kauy€CTBEHHBIC
peakium), moJIydeHrue U MPUMEHEHHE.

Ayemon. cmpoeHue, gusuyeckue u Xumuieckue c8ouUcmea (peakxyuu OKUCIeHUs U
80CCMAHOBIIEHUS), NOJIYYeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE TpefiesibHble KapOOHOBBIE KHUCIOTHl. MypaBbUHAsi U YKCYCHas
KHUCJIOTBL: CTpOCHHE, (PU3NUYECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE AJIs Kiacca
KHUCIIOT, peakuus »Tepudukanuu), moilydyeHue u mnpuMeHeHue. CreapuHoBas U
OJIEMHOBAsI KMCJIOTHI KaK MPEJACTABUTENN BHICIINX KapOOHOBBIX KUCIOT. Mblia Kak COIH
BBICIIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEe JCHCTBUE.

CnoxHble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPONHM3 CIOXKHBIX
a¢upos. Kupsl. I'naponus xupos. IIlpumenenue xxupo. buonorudeckas posb KUPOB.

VYrieBosl: cocTaB, KiacCcUPpUKaUs YriIeBOAOB (MOHO-, M- U TOJHCAXapUibl).
['J1r0K03a — TPOCTEHUIIINI MOHOCAXapHd: OCOOCHHOCTH CTPOCHHS MOJICKYJIBI, (DU3UICCKHE
U XUMHUYECKHE CBOWCTBa (B3ammopeiictBue ¢ rujapokcuaoM wmeau(ll), oxucimenue
aMMHa4YHBIM pacTBOpoM okcusa cepedpa(l), BocctaHoBeHHE, OpPOKEHUE TIIFOKO3bI),
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HaxXOXJCHUE B MPUPOAE, MPUMEHEHUE, Ononorudeckas poib. Dorocunre3. Opykrosa
KaK M30Mep TITFOKO3BI.

Caxapo3za — npeocmasumensb 0UCaxapuoos, SUOPOU3, HAX0NcOeHue 8 npupooe u
npumMeHerue.

Kpaxman w memmono3a kak mpupoiHbie monumepbl. CTpoeHHE Kpaxmana u
1EeJUTI0N103b1. DU3NYecKre U XUMUYECKHE CBOMCTBA KpaxMaia (THAPOIU3, KaueCTBEHHAs
peaKIysi C HOJA0M).

JKCIepUMEeHTAJbHbIE MEeTOAbI H3Y4YeHHUSsI BelleCTB U UX NpeBpaleHuii

[IpoBenenune, HaOMIOACHWE W ONMUCAHHE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAYECTBEHHBIE PEAKIIUU OJHOATOMHBIX CIUPTOB (OKUCIEHUE 3TAHOIA OKCUIOM
Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJIEHCTBHE TIHIIEPUHA C THAPOKCHIOM
meau(Il)), ampaernnoB (OKMCIEHHE aMMHAuyHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  meau(Il), B3aummonelicTBue Kpaxmalia C  HMOJIOM), TPOBEACHHE
MPAKTUYECKON pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KUCIIOTHI.

PacuyérHble 3a1a4u

Boruncnenust mo ypaBHEHHUIO XUMUYECKONW peakiuu (Macchl, 00bEMa, KOJHMUeCTBa
UCXOHOTO BEUIECTBA WJIM TMpPOJAYKTa pEakUMM IO H3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEILIECTB WM MPOAYKTOB PEAKIIUN).

A30Tcoaep:Kaniue OpraHudecKkue coeJuHeHnst

Amunvl. Memunamun u anunun: cocmas, cmpoeuue, usudeckue u XumuyecKue
ceolicmea (2openue, 3aumooeicmaue ¢ 000U U KUCTOMAMU,).

AMMHOKHCIIOTHI Kak aM(OTepHble OpraHWYecKue coeauHeHus. Duznyeckue u
XUMUYECKHUE CBOWCTBA AMUHOKHUCIIOT (Ha MpUMepe TIuIuHa). bruonorndeckoe 3HaueHue
aMUHOKHUCIIOT. [lenTrsl.

benmku kak TpHpOAHBIC BBICOKOMOJEKYISIPDHBIE coeAuHeHus. llepBudHas,
BTOpUYHAS M TPETUYHAS CTPYKTypa OemKkoB. XUMUUYECKHE CBOMCTBA OEIKOB: TUIPOJIH3,
JIeHATypaIus, KaueCTBCHHBIC PEaKIIMK Ha OCIIKH.

JKCIepuMeHTAJbHbIE METOAbI H3y4YeHHs BellleCTB M X NMpeBpanieHuil
HabGmonenne u onucanve JEMOHCTPALMOHHBIX OIBITOB: JeHAaTypaiusi OeIKoB
IIpY HarpeBaHUM, BETHHIE PEAKIIMHU OEIIKOB.

BrbicokoMo0JIeKyISIPHBIE COeUHEHUS]

OCHOBHbBIEC TOHATUSI XUMHUHM BBICOKOMOJICKYJISIPHBIX COEJUHEHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BE€HO, CTEIEHB MTOJIMMEPHU3ALINH, CPETHSS MOJICKYJISIpHAs Macca.
OcCHOBHBIE METO/Ibl CUHTE3a BBHICOKOMOJEKYJISIPHBIX COCIUHEHUIN — MOJUMepHu3alus u
MOJIMKOHICHCAITHS.

IInacmmaccol  (noausmunien, NOJUNPONUTEH, NOJUBUHUIXIOPUO, HOIUCTIUPOIL).
Hamypanvnoiti u cunmemuueckue xayyyku (0ymaoueHo8vlll, X10PONPEHOBblll U
usonpenosvlil). Bonokna: HamypaivHele (XJIONOK, uilepcmb, WENK), UCKYCCIMEEHHbIe
(ayemamHoe 80N0KHO, BUCKO3a), CUHmMemuiecKue (KanpoH u i1ascam).
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JKCNEePUMEHTAIbHbIE MEeTObI H3YUYCHHS BelleCTB M UX NpeBpaleHuil
O3HakomileHHE ¢ 00pa3laMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.

Me:xknpeamMeTHble CBA3H

Peanmszanusa MeXNpeaMETHBIX CBSI3€M MNpPH HW3YYEHHM OPraHUYEeCKOW XUMHH
B 10 Kiacce ocyiecTBiIsieTcs Yepe3 UCMOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHSITHH, SIBISIIONIUXCS CHCTEMHBIMH JIJII OTJECIBbHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOTO IHKIIA.

OO01re ecTeCTBeHHO-HAyYHbIC TIOHATHS: SIBJICHNE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJN3, CHHTE3, KJIACCHU(UKAIUs, EPUOAUNIHOCTh, HAOIIOACHNE, NU3MEPECHHE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE.

®duszuka: Marepus, YHEPrHsi, Macca, aToM, SJIEKTPOH, MOJIEKYJa, YHEPreTUYECKUn
YpOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE BELIECTBA, (PU3NYECKUE
BEJIMYHMHBI U STUHUIIBI UX U3MEPEHUSL.

buonorusi: kierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHHU3ME,
dboTOoCHHTE3, OMOJIOTMYECKH aKTUBHBIE BEIIECTBA (OCIIKH, YIIIEBOIBI, )KUPHI, (HEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHbIE MOPOJBI, TMOJE3HBIE MCKOMAeMble, TOIUIMBO,
pECYpCBHIL.

TexHonorusi: MUILEBbIE MPOAYKTHI, OCHOBBI PAIMOHAILHOIO MUTAHUS, MOIOIIUE
CpeACTBa, JIEKapCTBEHHBIE U KOCMETUYECKUE NpenapaThl, MaTepHalibl U3 UCKYCCTBEHHBIX
¥ CHHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernuyeckue 0CHOBbI XUMUM

XUMHUECKUH 371eMeHT. AToM. Sapo aroma, WM30TOMbL. DJIEKTPOHHAs 00O0JIOYKA.
DHepreTHYeckre YpPOBHH, IMOJYPOBHH. ATOMHBIE OpOWTa M, S-, P-, O- 3JIEMEHTHI
Oco0eHHOCTH pachpeeeHHs FIEKTPOHOB M0 OpOUTAISIM B aTOMaXxX 3JIEMEHTOB MEPBBIX
YEeTBIPEX NEPUOJ0B. DIIEKTPOHHAS KOH(UTYpallis aTOMOB.

[lepnonnueckuii 3akoH U Ilepuoguueckas cUCTEMAa XUMHUYECKHX JJIEMEHTOB
.M. Menneneea. Cpsi3p nepuoguueckoro 3akoHa u Ileproanyeckoi CHCTEMBI
XuMHYecKux 35ieMeHToB JI.11. MeHneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XUMHUYECKHX JJIEMEHTOB W 00pa3yeMbIX HMH
MIPOCTBIX M CJIOKHBIX BEIIECTB IO TpynnaM M NEpUOJaM. 3HAYECHUE MEPUOAUYECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenue BemecTBa. XUMUYECKasi CBS3b. BUIbI XUMUYECKOH CBsI3U (KOBaJICHTHAs
HETOoJISIpHAsT W TIOJISIpHAsl, HWOHHAs, MeETauIM4ecKkas). MexaHu3mbl 00pa3oBaHUA
KOBAJICHTHOM XMMHUYECKOU CBSI3M (OOMEHHBIN U JIOHOPHO-aKIENTOpHBIN). Bogopoanas
CBsA3b. BaneHTHOCTh. DnekTpooTpuiaTenbHOCTh. CTeneHs okuciaeHus. oHbl: KaTHOHBI
Y aHUOHBI.
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BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTBA. TUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT TUIIa KPUCTAJUIMYECKON PEIIETKU.

[TonsiTHe 0 mucniepcHBIX cucTteMax. VICTUHHBIE M KOJUTOMIHBIE pacTBOPBL. MaccoBast
JIOJIL BEUIECTBA B PACTBODPE.

Knaccudukanuss HeopraHuyeckux coeauHeHuid. HomeHknaTypa HeopraHu4ecKux
BEUIECTB. ['eHeTHueckass CBSI3b HEOPraHWYECKHX BEUIECTB, IPUHAUICKAIUX
K pa3IM4HbIM KJIACCAM.

Xumuueckas peakiusi. Knaccupukanuss XMuMHUYECKUX PEaKIUi B HEOPraHUUECKOU
U OpPraHMYECKOW XUMHUHU. 3aKOH COXPAHEHHUs MACChl BEIIECTB, 3aKOH COXPAHEHUS U
NPEBPALLEHNS SHEPTUHU IPU XUMUYECKUX PEAKIUAX.

CKOpOoCTh peakuuy, €€ 3aBUCUMOCTh OT pasMyHbIX (akTopoB. OOpaTnMble
peakuuy. XuUMU4YECKOe paBHOBecHE. DAKTOPHI, BIHUSIOUIUE HA COCTOSIHUE XUMUYECKOIO
paBHoBecus. [Ipunnun Jle [laremnse.

OnekTponutudeckas nuccouuanusi. CuibHble M cnabbie anekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJasl, HEUTpanbHasi, menouHas. [lonsamue o 6000pooHom
nokazamene (pH) pacmeopa. Peakiuu noHHOro oomeHa. [ udpoaus Heopeanuueckux u
Op2aHUYeCKUX Geuiecms.

OKHCAUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lonamue 00  snekmponuze
pacnnagos u pacmeopos coeu. llpumenenue snekmpoausa.

IKCNEePUMEHTAIbHBbIE METOAbI H3YYCHUS BelleCTB M UX NpeBpalleHui

HemoHctpauus Tabiun «lleprognueckas cucTeMa XHMHUYECKUX — AJIEMEHTOB
.. MennaeneeBa», M3yd4eHHE MOJACNEH KPUCTAUIMUECKUX PEMIETOK, HAOIOJICHHE
U ONHMCAHHME JEMOHCTPALlMOHHBIX M JIa0OpaTOPHBIX OMNBITOB (pa3jokKeHUE MEepoKcuia
BOZOpOZA B IPUCYTCTBUM KaTaJIM3aTOPa, ONPENEICHUE CpPeabl PacTBOPOB BEILECTB
C TMOMOILbI0 YHUBEPCAIbHOIO WHIMKATOPA, PEAKIMM HMOHHOIO OOMEHA), MpPOBEACHHE
MpPaKTUYECKON paboThl «BnusiHue pa3nuyHbIX (AKTOPOB HAa CKOPOCTh XWMHUYECKOU
peakum».

PacuéTrHble 3a1aun
PacyéThl 110 ypaBHEHUSIM XUMUUYECKUX PEAKIIMH, B TOM YHCJIE TEPMOXUMHUYECKHUE
pacu€Thl, pacy€Thl C UCIOJIL30BAHUEM TTOHATHS «MAacCOBas J0JIA BEIIECTBAY.

Heoprannuyeckas xummus

Hewmeramibl. Ilonoxxenne HemeramioB B Ilepuoguyeckoil cucteMe XMMHYECKHX
anemeHToB J[.M. MeHaeneeBa 1 0cOOEHHOCTH CTpOEHUSI aTOMOB. DU3nyeckue cBOKWCTBA
HEMETAJJIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMEpe KHUcIopojna, cepwl, gocdopa u
yrieposa).

XUMUYECKHE CBOWCTBA BaKHEUIMX HEMETAJUIOB (TajJoreHoB, Cephl, a3oTa,
dbocdopa, yriaepoga U KpeMHHS) U UX COCAMHEHUU (OKCUJIOB, KUCIOPOACOASPHKAITUX
KHUCJIOT, BOJOPOIHBIX COCTUHEHU ).

[IpuMeHeHnE BaXKHEUIINX HEMETAIIJIOB U UX COEAUHEHNM.
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Meramnsl. Ilonoxenne MeramnoB B llepuomnueckoil cucTeMe XHMHUYECKHX
sanemeHToB /.M. MenneneeBa. OcOOEHHOCTU CTPOCHUSI FJEKTPOHHBIX 000JI0YEK aTOMOB
MetauioB.  OOmue  ¢usmyeckue cBoMcTtBa  MeTtaioB.  CIuiaBpl  METaJIOB.
DIIEKTPOXUMHUYECKUN AT HANPSHKEHUN METAIIIOB.

XUMUYECKUE CBOMCTBA BAXKHEUIIIUX METAIIOB (HAaTpUi, KaJlui, KaJblMi, MarHu,
ATIOMUHUM, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUIA.

OOGuue cnocoObl MoNydeHUs: MeTamwioB. Memannypeus. Kopposzus memannos.
Cnocobul 3awumsl om koppo3uu. IIpuMeHeHre MeTaioB B OBITY U TEXHUKE.

JKCNEePUMEHTAJIbHbIE METOAbI H3YUYCHHS BEIeCTB M UX MpPeBpalleHn i

N3yuenne xosutekuu «MeTamibl U CILIaBbD», 00pa3L 0B HEMETAIOB, PELICHHUE
HKCIIEPUMEHTANIbHBIX 3a/lady, HaOJIOJCHHE U ONHMCAHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIMBITOB (B3aUMOIEUCTBUE TMIPOKCH/IA ATFOMUHUS C PACTBOPAMHU KUCIIOT
Y 1IEJI0YEH, KAUECTBEHHbIE PEAKIIUN Ha KATUOHBI METAIIJIOB).

PacuérHble 3agaun

Pacuéter maccel BemecTBa WM 00BbEMa Ta30B IO HW3BECTHOMY KOJIHUYECTBY
BEIIECTBA, MACCEe WM O0BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIICCTB, PACUETHI
Macchl (00BEMA, KOJTUYECTBA BEILIECTBA) MPOAYKTOB PEAKIIUM, €CIU OJIHO U3 BEIECTB
UMeeT TIPUMECH.

XHUMHA U KU3Hb

Ponp xumum B 0O€ClEUEHHH HSKOJIOTHYECKOM, SHEPreTUYSCKOW U IHIIEBOU
0€30macHOCTH, Pa3BUTUN MEAUIIUHBL. [IoHATHE 0 HAYYHBIX METO/IaX IMO3HAHUS BEIICCTB
Y XMMUYECKUX PEAKIMU.

[IpencraBnenust 06 OOIIMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO MOTYYEHUs
Ba)XHEHIIIMX BEIIECCTB.

YenoBek B MUpE BEIIECTB U MAaTEPUAJIOB: BAXKHEUIIINE CTPOUTEIBHBIE MATEPUATIbI,
KOHCTPYKLIIMOHHBIE  MaTepHayibl,  KpacKu, CTEKJIO, KepaMHKa, MaTepUAIIbI
JUIS1 DJIEKTPOHUKH, HAHOMAaTEPHUAJIbl, OPraHUYECKUE U MUHEPATIbHBIE YIOOpEHHUS.

XuMHs W 3I0POBbE YEJIOBEKA: IMPABUJIA MCIIOJIb30BaHUA JIEKAPCTBEHHBIX
MpermapaToB, MpaBuja OE30MACHOT0 HMCIOJIB30BAHUS MPENapaToB OBITOBOM XUMUU
B IMOBCEIHEBHOM >KU3HU.

MexnpeaMeTHbie CBS3H

Peanuzanust MeXNnpeaAMETHBIX CBSI3€H NMpU M3yYEHHH OOIIeH M HEOpraHM4eCKOu
xumuM B 11 Kiacce oCyHIECTBISIETCS Yepe3 MCIOJIb30BaHUE KAK OOIIMX €CTECTBEHHO-
HAay4YHBIX IIOHATHM, TaK WM TOHSITUMW, SBJSIIOIIUXCS CUCTEMHBIMH JUISI OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIE MMOHATHS: HAyYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPUS,
aHaJlu3, CHUHTE3, KJacCHU(pUKALMs, MNEPUOJAUYHOCTh, HAOMIOACHUE, SKCIEPUMEHT,
MOZICIIMPOBAHUE, U3MEPEHUE, SBJIICHUE.

@du3uka: MaTepus, SJHEPrUsl, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII,
PalnOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN ypPOBEHb, BEIIECTBO, TEIO, 00BEM,

14



arperaTHOe COCTOSTHUE BEMIECTBA, (PM3WYECKUE BEIMYMHBI M CIUHUIIBI UX U3MEPCHHSI,
CKOpOCTb.

buomnorus: kiaeTka, opraHu3M, 3KocucTeMa, ouocdepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTAMUHBI, 0OOMEH BEILIECTB B OpraHU3MeE.

I'eorpadus: MuHepanbl, TOPHBIC IOPOJbI, IOJC3HBIC HCKOIMAeMbIe, TOILIMBO,
pPECYpPCHI.

TexHoONOrus: XUMHUYECKass MPOMBIIIJIEHHOCTh, METALUTYPIrUs, MPOU3BOACTBO
CTPOUTEJIBHBIX  MATEPUAJIOB,  CEJIIbCKOXO3SIMCTBEHHOE  ITPOU3BOJICTBO,  IHIIEBAS
MIPOMBIIIJIEHHOCTb, dbapmaiieBTHYECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOACTBO
KOCMETUYECKUX  IMPENnaparoB, MPOU3BOACTBO  KOHCTPYKIHMOHHBIX  MaTEpHUAJIOB,
AJIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHUH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBI 110 XUMHHAN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOSHUS O0YUAOITUMHUCS
nmporpaMM cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM, METANPEIMETHBIM U
npenMeTHbiM). HayduHo-meTonuueckod OCHOBOM il  pa3pa0OTKH  IUIAHUPYEMBIX
pe3yJabTaTOB OCBOEHUS MPOTPaMM CPEIHEro 00IIero o0pa3oBaHUsl SBISETCS CUCTEMHO-
NEeATENbHOCTHBIN MOIXO/.

B cooTBeTrcTBUM C CHUCTEMHO-AESATEIBHOCTHBIM TMOJAXOAOM B CTPYKTYype
JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUSI MpeAMeTa « XUMHUs» Ha YPOBHE CPEIHEro OOIEero
00pa30BaHus BbIICIIEHBI CIEIYIOIINE COCTABIISAIONINE:

OCO3HAHHE OOYYAIONUMHCS POCCHUHCKON TPaXKTAHCKONW HWIAESHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOONPEAEIICHUIO;

HAJIMYME MOTUBAIIUU K 00YyUEHUIO;

LEJICHANPABIEHHOE pPa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH HA OCHOBE
KITIOYEBBIX LIEGHHOCTEW U MCTOPHUUECKUX TPAIHUIIHNI 0a30BOM HAYKU XHUMUH;

TFOTOBHOCTh M CIIOCOOHOCTh OOYYalOIMXCS PYKOBOJACTBOBATbCS B  CBOEHU
JeSATENbHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, MPUCYLTUMH LIETOCTHON CHCTEME
XUMHUYECKOT0 00pa3oBaHus;

HaJIMYK€ TIPABOCO3HAHUS HKOJIOIMYECKON KYIbTYpPhl U CIIOCOOHOCTU CTaBUTH LIETU
U CTPOUTH KU3HECHHbIEC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IPEIMETa « XUMHUS» TOCTUTAIOTCA B €UHCTBE
y4eOHOM M BOCHHUTATEIbHOM JAEATEIHbHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMH,
COLMOKYJIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH U UAE€AIAMH POCCUICKOT O
IpaXxJAaHCKOro 00IlecTBa, MPUHATHIMHU B OOLIECTBE HOPMAMU U IIPAaBUJIAMU TTOBEICHHUS,
CIOCOOCTBYIOIIMMH MPOIECCAaM  CAMOIIO3HAHMS, CAaMOPAa3BUTHUSI U HPABCTBEHHOI O
CTaHOBJICHHUS JINYHOCTH 00 Yy4arOIIUXCSl.

JIM4HOCTHBIE  pe3yibTaTbl  OCBOEHUS  IpeaMera  «XUMHS»  OTPa)xaroT
C(OPMHUPOBAHHOCTh  OMbBITA MO3HABATENBHOM W  MPAKTUYECKOM  JIEATEIbHOCTH
00 y4aroIIMXCs MO peaan3alyy MPUHATHIX B 001IECTBE IEHHOCTEH, B TOM YUCIIE B HACTH:

1) rpaskIaHCKOr0 BOCTIMTAHMS .

OCO3HaHUSl OOYYaIOIIMMHUCSA CBOMX KOHCTUTYIIMOHHBIX MpaB U 00s3aHHOCTEM,
YBAXKECHUS K 3aKOHY U IPABONOPAIKY;

IIPEACTABJIEHUS O COLUAIBHBIX HOPMAX U MPABUIIAX MEXKIUYHOCTHBIX OTHOLIECHUM
B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH NEATEIbHOCTH IMPHU CO3/IaHUU Y4EOHBIX
MPOEKTOB, PEIICHUH YYEOHBIX M TO3HABATENIbHBIX 3a7a4, BBITOJHCHUM XUMUYECKHUX
DKCIIEPUMEHTOB;
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CIIOCOOHOCTY TOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTbI
JPYTUX MPU aHAIU3€ Pa3IMUHbIX BUOB YUCOHOU 1€ TEIbHOCTH;

2) MAaTPUOTHYECKOr 0 BOCITUTAHUSI:

[IEHHOCTHOI'O  OTHOLIEHHWSI K HCTOPUYECKOMY W  HAYYHOMY  HACIICJIHIO
OTE€UECTBEHHOM XUMMUHU,

YBOXEHUSI K TIPOLIECCY TBOpYECTBA B 00JaCTH TEOPUU U MPAKTHUYECKOTO
MPUMEHECHUS XUMHH, OCO3HAHUS TOrO, 4YTO JOCTH)KCHUS HAYKA €CTh pPE3yJbTar
JUTUTEBHBIX HAOMIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAILHBIX TTOMCKOB, TTOCTOSTHHOTO
TpyAa YYEHBIX U MTPAKTUKOB,;

WHTEpeCca W TMO3HABATEJIbHBIX MOTHBOB B IOJIYYEHUHU W TOCICAYIOUIEM aHAJIN3E
HH(pOpMaIHH O MEePEIOBLIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XMMUH,

3) TyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMSI:

HPaBCTBEHHOI'O CO3HAHUSI, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIIEHUBAaTh CHUTYallUM, CBSI3aHHbIE C XUMHUYECKUMU SBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
Y LICHHOCTH;

TOTOBHOCTH OIICHUBATH CBOE MOBEJICHUE U MOCTYIKHA CBOMX TOBAPUIIEH C MO3UIUNA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) ¢popmMupoBaHUs KYJbTYPbI 310POBbSI:

MOHUMAaHMS IEHHOCTEH 3/I0pOBOI'0 M 0€30I11acHOr0 00pasa K13HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (H3UUECKOMY W TICUXHYECKOMY
310POBBIO;

coOmrofieHus mpaBuil 0O€30MacHOro oOpalieHus C BElIeCTBaMU B OBITY,
TOBCEJTHEBHOM KU3HU U B TPYAOBOU JAEATEIILHOCTH;

MOHUMAHUS LIEHHOCTH MPaBUJ WHIWBUAYAIHLHOIO M KOJJIEKTUBHOIO 0€30MacHOTo
MOBEJICHUA B CUTYALIUSIX, YTPOKAIOIIMX 3J0POBBIO U KU3HHU JIFOJIEH;

OCO3HAHMS TIOCIEACTBUH W HEMPHUSATHS BPEIHBIX MPHUBBIUCK (YIOTpeOICHHUS
QJIKOT0JI51, HAPKOTUKOB, KyPEHHUS);

5) Tpya0BOro BOCHIMTAHMS:

KOMMYHHUKAaTHBHOM KOMIIETEHTHOCTU B Y4€OHO-UCCIIE10BATENbCKOM AESTENbHOCTH,
OOITIECTBEHHO TTOJIE3HOM, TBOPUYECKON U APYTUX BUIAX AEATECIHLHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYaCTHE B PEIICHUU MPAKTUYCCKUX 3a/1ad COIUATBHOU
HAIPaBJIICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY M3YUYEHHMIO TMpodeccuil  pa3iuyHOTrO  poja,
B TOM YHCJIC HA OCHOBE IIPUMEHEHUS MPEAMETHBIX 3HAHUN 110 XUMHH;

YBOXECHHS K TPYY, JIOJSAM TPYy/a U pe3yJibTaTaM TPYJA0BOU IE€ITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYAILHON TPaeKTOpUU 00pa30BaHUs,
Oynyiiel mpodeccun M peaiv3alui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEW K XUMHU, HWHTEPECOB M TMOTPEOHOCTEM
00I111eCTBA;
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6) IKOJIOrH4eCKOro BOCIIUTAHHS:

JKOJIOTUYECKH 11eJ1IecCO00pa3HOro OTHOIIGHWS K MpUPOJE, KaK HMCTOYHHUKY
CYILIECTBOBAHHUS )KU3HU Ha 3EMIIE;

MOHMMAaHUsI TJ00aJBbHOIO XapakTepa JKOJOTUUECKUX mpolJsieM, BIUSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MPUPOHON U COLUATBHOU CPEIIBL;

OCO3HaHUSI HEOOXOJAMMOCTH HCIIOJIb30BaHUS JOCTHMIXKEHUN XUMUU [JISl PEIICHUS
BOIIPOCOB PALMOHAIBHOT'O TTPUPOIOTIOIB30BAHUS;

AKTUBHOI'O HEMPUATHUS JIEMCTBUM, MPUHOCAIINX BPEI OKPYKAIOWIEH MPUPOIHON
cpelle, yMEHHUs TPOTHO3UPOBATH HEOJATONPUITHBIE HSKOJOTHYECKHE IOCICACTBUS
MPEANPUHUMAEMBIX JEUCTBUHM U NPEIOTBPAILATH UX;

HaJIMYUSl PA3BUTOTO JKOJIOTMYECKOTO MBIIUICHUS, 3KOJOIMYECKOU KYJIbTYPHI,
OMbITa JEATEIBHOCTA JKOJOTHYECKOW HAMPABIEHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
MMM B TMO3HABATEJIbHONW, KOMMYHHUKATUBHOM W COLIMAIIBHOM MPaKTUKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO TPOTUBOCTOSTH UCOJIOTHH XeMO(OoOHH;

7) IEHHOCTH HAYYHOI'0 IO3HAHMSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MMOHUMAaHUS CIIeNU(PUKNA XUMHUHM KaK HayKH, OCO3HAHUS €€ poju B (hOPMHUPOBAHUHT
pallMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM  IEJOCTHOTO  TPEACTABICHUS
00 OKpYKaloIIeM MHUpE Kak O €AMHCTBE MPUPOIBI U YEIOBEKA, B MIOZHAHUH TTPUPOTHBIX
3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPAaHEHHSI TIPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COO0M 3HAYMMOCTH XUMHUH JIJIs1 COBPEMEHHOW ITUBUITU3AIINN: B €€
T'YMaHUCTUYECKON HAMpaBJICHHOCTH W Ba)XHOW pOJIM B CO3JaHUW HOBOW 0asbl
MaTepHAIbHON KYJIbTYphI, PEIICHUH TJIOOATBHBIX MPOOJEM YCTOWYHUBOTO Pa3BUTHS
YeJI0BEUECTBA — CBIPhEBOM, YHEPIeTHICCKOM, TTUIIEBOM 1 IKOJIOTHYSCKOM 0€30I1aCHOCTH,
B Pa3BUTHH MEAMIIMHBI, OOCCIICUCHUM YCJIOBHM YCICITHOTO TPyJda W SKOJOTHYCCKU
KOM(OPTHOH KH3HU KaKIO0r0 YjeHa 00IIIecTBa;

€CTEeCTBEHHO-HAyYHON T'PAMOTHOCTH: TOHMMAHUS CYIIHOCTH METOJIOB TO3HAHMS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKaX, CIMOCOOHOCTH HWCIIOJIh30BATHh TMOJIy4aeMbIe
3HAHUS U1l aHAJIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEr0 MUPA U MPOUCXOSAIINX
B HEM W3MEHEHUM, YMEHHMS JenaTh 0O0OCHOBAaHHBIC 3aKJIIOUCHHS Ha OCHOBE HAy4YHBIX
($haKTOB M UMEIOMINXCS JAHHBIX C IEJIbIO TIOYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOATENILHO HCITOJb30BaTh XMMUYECKUE 3HAHUS ISl PEIICHUS
po0JIeM B pealIbHbIX JKM3HCHHBIX CUTYaIIHIX;

WHTEpeca K MO3HAHUIO M UCCIIEA0BATEIbCKON e TETbHOCTH,

TOTOBHOCTH ¥ CITOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO  CaMOOOPa30BAHMIO,
K aKTHBHOMY ITOJTYYCHHUIO HOBBIX 3HAHHWM 1O XHMHH B COOTBETCTBHH C KU3HCHHBIMHU
MOTPEOHOCTSAMU;

UHTEpECa K OCOOEHHOCTSM TpyAa B pasnuuHbIX cdepax mpodeccuoHaIbHOM
NEeATEeTHHOCTH.
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METAINIPEAMETHBIE PE3YJIBTATBI

MeTanpeAMeTHBIC pe3yJIbTaThl OCBOCHHS YIEOHOTO IpeaMeTa « XMMUsD) Ha YPOBHE
CpeliHero o0I1ero oopa3oBaHus BKIOYAOT:

3HAYHUMBbIC TUTSI (dbopMUpOBaHUS MHPOBO33PCHHS 00y4aroImuXxcs
MEXIUCIUIUIMHAPHBIC  (MEKIIPEIMETHBIC) OOIICHAyYHbIC TIOHATHS, OTPAXKAIOIIUEC
IIEJIOCTHOCTh HAyYHOW KapTHUHBI MUpPa | CIEIU(UKY METOIOB TIO3HAHHUS, UCIOIb3YEMBIX
B ©CTCCTBEHHBIX HayKaX (MaTepHsi, BEIICCTBO, SHEPIHs, SIBICHHUE, MPOICCC, CHCTEMA,
HAy4YHBIA (PaKT, MIPHHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICIOBaHNUE,
HAOJTI0/ICHUE, H3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

YHUBEpCAIbHbIC ydeOHBIC JCHCTBUS (IIO3HABAaTENIbHBIC, KOMMYHHKATHBHBIC,
PEryIATUBHBIC), oOecrednBaroiire (GopMUpoBaHUe (YHKIIMOHAIBLHOW TPaMOTHOCTH M
COITUATBHON KOMIICTCHIIUN 00 YJaroIInXCs;

CIIOCOOHOCTh OOYYAOIINXCS HWCIOJIb30BaTh OCBOCHHBIC MEXKIUCITUTUIMHAPHEIC,
MHPOBO33pEHYECCKHIE 3HAHKS M YHUBEPCaIbHbIC yUeOHbBIC NCHCTBHUS B TO3HABATCIILHOMN U
COLIMAIbHOM MPaKTHKE.

MeTanpeAMeTHBIE pe3yJIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMU YICOHBIMU
M03HABATEILHBIMK, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSAMHU.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIEC YUeOHbIE IelCTBUS
ba3oBble JJoruueckue aeicTBu:

CaMOCTOSITEJILHO (POPMYJIMPOBATh U aKTYaTU3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBarh;

ONPEAEIISITh UEIU JEATENbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHUTB PE3YJIbTAThI JCATEIHbHOCTH C MOCTABJICHHBIMU LEISIMU;

MCIOJIb30BaTh TP OCBOCHUHU 3HAHUM MTPUEMBI JIOTHYECKOTO MBIIIUICHUS] — BBLICIATh
XapakTEpPHbIE TMPU3HAKA TNOHATHUH W YCTAHABJIMBATH MX B3aMMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME TTOHATHUS JIsl OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBICHUM;

BBIOMPATh OCHOBAHUS W KPUTEPUHU ISl KJIaCCU(UKAIIMKM BEIIECTB U XMMUUYECKUX
peaKLuu;

YCTAaHABJIUBATh  MPUUYUHHO-CJIEACTBEHHBIC CBSI3H MEXKTY M3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTDH JIOTHYECKHE pacCyXAcHHUs (MHIyKTUBHBIC, ICIYKTUBHBIC, IO aHAJIOTHH),
BBIABJISTH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PACCMATPUBAEMBIX SIBJICHUSAX,
(GbopMyIUpPOBaTh BHIBOABI U 3aKJIIOUCHUS;

MPUMEHATh B TMPOLECCE MO3HAHUA, HCIOJb3YyEMbIE B XUMHHU CHMBOJIMYECKHUE
(3HaKOBBIC) MOJIEIH, ITPe0OPa30BBIBATH MOJICIbHBIC ITPEACTABICHHUS — XUMUUYECKUI 3HAK
(cuMBOJI) dJeMEHTa, XUMHUYecKas (opmylia, ypaBHEHHE XUMHUUYECKOM peakiud —
P PEIICHUH Y4EOHBIX MTO3HABATEIbHBIX U MPAKTUYECKUX 3a]1a4, MPUMEHSITh Ha3BaHHbIC
MOJICTIbHBIE TMPEICTABICHUS [JI1 BBISBIICHUS XapaKTEPHBIX MPU3HAKOB HM3Yy4aeMBbIX
BEIIECTB U XUMHUYECKUX PEAKIIUU.
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Ba3oBble ucciienoBaTejIbCKue 1eMCTBUSA:
BJIQJICTh OCHOBAMHU METOJIOB HAYYHOI'O TTO3HAHMS BEIIECTB M XUMUYECKUX PEAKIIHA;
dbopMyIHMpOBaTh MEJIH U 33]]a4U UCCIE0BAHUS, UCIIOJIb30BATh TOCTABICHHbBIC U
CaMOCTOSITEILHO C(POPMYIMPOBAHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 111 (POPMHUPOBAHMS THUIIOTE3BI 10 MPOBEPKE MPaBUILHOCTH BBICKAa3bIBAEMBIX
CYXXJICHU;

BJIaJICTh HABBIKAMU CaMOCTOSITEJILHOIO IJIAHUPOBAHUS U TTPOBEICHUS YIYEHUUECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHUsI HaOJIOaTh 3a XOJOM Mpoliecca,
CaMOCTOSITEJILHO TPOTHO3UPOBATh €ro pe3ysbrar, (GOopMyIHpoBaTh O0000IIEHUS U
BBIBOJbl OTHOCUTEIILHO JOCTOBEPHOCTH PE3YIbTATOB HCCIECIOBAHUS, COCTABIATH
00OCHOBaHHBIN OTYET O MPOJIEIIAHHON paboTe;

npruoOpeTaTh ONBIT YYEHUUECKON UCCIEA0BATEIhCKOM U IPOSKTHOM NESITEIHHOCTH,
MIPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS
MPAKTUYECKHUX 33/1a4, IPUMEHEHUIO PA3JIMUYHBIX METOJIOB TTO3HAHUSI.

Pabora ¢ nnpopmanmueii:

OPHEHTHUPOBATHCS B PA3UYHBIX HCTOUYHUKAX HH(POpMAIMK (HAYYHO-TIOMYJIIpHas
JUTEpaTypa XUMHUYECKOTO COJEp)KaHus, CIpaBOUHbIE MOCOOus, pecypchl UHTepHeTa),
aHATM3MPOBaTh WH(POPMAIIMIO PA3TUYHBIX BUAOB U (POPM MPEACTABICHUS, KPUTUIECKU
OLIEHUBATh €€ I0OCTOBEPHOCTh U HEMPOTUBOPEUNUBOCTH;

(opMyIUpOBaTh 3aMPOCHl U MPUMEHSTH Pa3IMYHbIE METOBI IIPH MOUCKE U 0TOOpE
uH(popMaIu, HE0OXOIUMOM /1JIs BHIITOJHEHUS YUeOHBIX 3a7a4 ONPEAeIEHHOrO TUIIA;

npuoOpeTaTb  OMBIT  HCMOJB30BaHUS  MHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUIA U PA3INYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BBIOMPATh ONTUMANIbHYIO (HOpPMY TIpe/CTaBlieHUs WH)OpMauu
(cxembl, rpaduKH, TUArPaMMBbI, TAOIHIIbI, PUCYHKH U APYTHUE);

UCTOJIb30BaTh HAy4YHBIA SI3bIK B KayeCTBE CPEACTBA IpU paboTe C XUMHUYECKOU
uHdopMaIeil: MPUMEHATh MEXIpeaMeTHbIe ((PU3nUecKue U MaTeMaTUYECKHUE) 3HAKU U
CUMBOJIBI, OpMYJIbI, aO0OpeBHATYpPHI, HOMEHKIJIATYPY;

UCIONBb30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HATJIS,AHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIC YUeOHbIEe eHCTBHS:

3a7laBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMoi TeMbl B XOJ¢ JHajora
W/WIM  JUCKYCCHUH, BBICKa3bIBaTh HWJCH, (OPMYIUPOBATH CBOM  IMPEIJIOKCHHUS
OTHOCHTEJIHHO BBIIOJHCHHSI MPETIOKECHHON 3a/1a4H;

BBICTYIIATh C TIPE3CHTAllMEll pe3yJIbTaTOB ITO3HABATCIBHOW JCSTEIHLHOCTH,
MOJTyYCHHBIX CaMOCTOSTEILHO WM COBMECTHO CO CBEPCTHUKAMH TIPU BBITIOJHCHHH
XHMHYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOM pPabOThl IO HCCIICAOBAHUIO CBOWCTB
U3yYyaeMbIX BCIIECTB, PEaTU3alldd Y4eOHOro MpPOCKTa W (OPMYIHPOBATH BBIBOJIBI
1o pe3yJbTaTaM IMPOBEIEHHBIX HCCIEIOBAHUN MYyTEM COTJIACOBAHUS TO3WIIMKA B XOJe
OO0CYXJIeHUS U OOMEHA MHEHUSMH.
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PerynsitTuBHbIC YHUBeEpPCAJbHbIC yUeOHbIEC ACCTBHS

CaMOCTOSITEJIbHO ~ IUIAHWPOBaTb W OCYILECTBIATH CBOK  ITI03HABATEIIBHYIO
NEeATENbHOCTh, ONpeAessiss €€ LeNMd MW 334a4d, KOHTPOJIMPOBAaTb M IO MeEpe
HEO0XOAMMOCTH KOPPEKTUPOBATh MPEAJIaraeMblil allrOpUTM AEUCTBUM MTPU BBITIOJIHEHUN
y4€OHBIX U HCCIEAOBATENIbCKUX 3aja4, BbIOMpaTh Haubosee 3(h(PeKTUBHBIN cocod ux
pelIeHUsI C YIETOM MOTYYEHHUS! HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKUX PEaAKLHIX;

OCYIIECTBIIAITH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CAMOAHAIU3a U
CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATBI
10 KJIACC

[IpenmeTHbIe pe3ysibTaTbl OCBOEHUS Kypca «OpraHuuyeckas XMMHs» OTPaXKaroT:

c(hOpMHUPOBAHHOCTH TPENICTABIICHUN O XUMHUUYECKOW COCTABJISIOIIEH €CTECTBEHHO-
HAY4YHON KapTUHBI MUPA, POJIM XUMHH B MO3HAHUU SBJIICHUN MPUPOABL, B POPMUPOBAHUU
MBIIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (HYHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOIUMOMN
JUISL PEIICHHs] TPAKTUYECKUX 3aJad M DKOJIOITMYECKM OOOCHOBAHHOI'O OTHOIICHHUS
K CBOEMY 3I0POBBIO U IIPUPOJHOMN CpeaE;

BJIQJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPAast BKIFOYAET: OCHOBOMOJIArAOIIINE
HNOHATUSA (XMMHYECKHM B3JIEMEHT, aToM, 3JIEKTPOHHAas O0OJOYKa aTroMa, MOJIEKYyJa,
BaJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTb, XUMHUYECKas CBA3b, CTPYKTypHas (opmyia
(pa3BépHyTAask U COKpaIllEHHAs), MOJIb, MOJIIpHAsE Macca, MOJISIPHBIA 00BEM, YTIEPOIHbBIN
CKeJeT, (PyHKIMOHAaIbHAs TpyNna, paguKall, i30MEPHs, ©30MEPbI, TOMOJIOTMYECKUH P/,
TrOMOJIOTH, YIJIEBOAOPOABL, KHUCIOPOA M a30TCOAEpKAIIME COCOUHEHHS, MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUH U 3aKOHBI
(Teopust cTpoeHHs opraHudeckux Bemects A.M. ByTinepoBa, 3aKOH COXpaHEHUSI MACChl
BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUI SI3bIK XUMHUH; MUPOBO33PEHUYECKUE 3HAHNUSA,
JeKale B OCHOBE IMOHMMAHMS MPUYMHHOCTH M CUCTEMHOCTH XMMHMYECKHUX SIBJICHUH,
(bakToNOruYecKue CBEJCHHMS O CBOWCTBAaX, COCTaBe, MOJYy4YeHUH U O€30IacHOM
UCIOJIb30BAaHUM BAXKHEHIIMX OPraHMYEeCKUX BEUIECTB B OBITY M MPaKTHUYECKOU
JEATEIbHOCTU YEJIOBEKA;

c()OPMHUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpHbIE NPU3HAKU IOHSATHUH,
YCTaHABIIMBaTh MX  B3aWMOCBS3b, MCIOJIb30BaTh  COOTBETCTBYIOIIME  IOHSTHUS
IIPH OIIMCAHUHU COCTaBa, CTPOEHUS U IPEBPALLECHUN OPraHNYECKUX COCTUHEHUM;

C(OPMUPOBAHHOCTh ~ yYMEHUW  HCIOJb30BaTh  XUMHYECKYIO CUMBOJIMKY
JUTSL COCTABJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpALEHHOM) (hopmyT
OpPraHMYECKUX BEIIECTB M YPABHEHHI XMMHUYECKUX PEAKIUMN, U3rOTABIMBATH MOJEIU
MOJIEKYJI ~OPTraHMYECKMX BEIIECTB JUISI WUIIOCTPAIMM HMX XUMHYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOEHNS;

cOpPMHUPOBAHHOCTh YMEHUN YCTAaHAaBIMBATh NPUHAMJICKHOCTb HU3YYEHHBIX
OpPraHMYeCcKUX BELIECTB 10 UX COCTaBY U CTPOCHHUIO K OIpeeaEHHOMY KiacCy/Tpyrie
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COCMHEHUN  (YrJI€BOAOPOIBI,  KHUCIOPOA M A30TCOJEpKAIIUE  COECAUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS), [1aBaTb KM Ha3BaHUSA 110 CHCTEMATHYECKOU
Homenkiatype (IUPAC), a Takke NpPUBOIWTH TPHBHAILHBIC HA3BaHHS OTACIbHBIX
OpPraHMYEeCKUX BEIIECTB (ITUJIEH, TPOMWIEH, all€THIIEH, STUIICHTJIUKOJIb, TIIMLIEPHH, (DEHOI,
dopmanberul, aueTalbIerusl, MypaBbUHas KUCJIOTa, YKCYCHas KHUCJIOTa, OJEHMHOBas
KHUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K03a, (PPYKTO3a, KpaxmaJl, LEeJUIr0103a, TIULNH);

c(OpPMHUPOBAHHOCTh YMEHHUS OMPEIEISITh BUABI XUMUYECKOU CBSI3U B OPraHUYECKHUX
COEIMHEHUAX (OJIMHAPHBIE U KPATHEHIE);

cOPMUPOBAHHOCTh ~ YMEHHUS TMPUMEHATH IMOJOXKEHUS TEOPUU  CTPOCHUS
oprannueckux BemecTB A.M. bytiepoBa s OOBSICHEHUS 3aBUCHUMOCTH CBOWMCTB
BEIIECTB OT X COCTAaBa U CTPOCHMSI; 3aKOH COXPAHEHMS MACChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3NUYECKHE U
XUMHUYECKUE CBOMCTBA TUIIMYHBIX MPEICTABUTEIICH Pa3INYHBIX KJIACCOB OPraHUYECKUX
BElIeCTB (METaH, ATaH, 3TUJICH, IPOMUIIEH, aleTuieH, OyraaueH-1,3, meTunOyraaueH-
1,3, OeH305, METaHOJ, 3TaHOJ, ATWJICHTIIMKONb, TIUIEPUH, (EHOJ, aleTaibIeru,
MypaBbHHasi M YKCYCHasi KHCIJIOTBI, TJIFOKO3a, Kpaxmaj, LEJUII0J03a, aMUHOYKCYCHas
KHCJIOTA), WJUIFOCTPUPOBATh TEHETUYECKYIO CBA3b MEXKIAY HHUMH YypaBHEHUSMH
COOTBETCTBYIOLIUX XUMHUECKUX PEAKLIUN C UCTIOJIIb30BAHUEM CTPYKTYPHBIX (hOPMYIL;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HUCTOYHUKHU YIIJIEBOJOPOAHOIO
ChIpbsl (HE(Th, MPUPOAHBIA Ta3, yroyb), CIOCOOBl MX MEpepabdOTKU U MPAKTUYECKOE
IPUMEHEHUE IPOAYKTOB NepepadOTKH;

c(OpMUPOBAHHOCTh YMEHHI MPOBOAUTH BHIUUCIICHHSI 10 XUMHUUECKUM YPAaBHEHUSM
(Macchl, 00bEMa, KOIMYECTBA HCXOAHOIO BELIECTBA WM MPOAYKTAa PEAKIUH IO
U3BECTHBIM  Macce, OOBEMY, KOJMYECTBY OJIHOTO U3 HCXOJHBIX  BELIECTB
WM MPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHUHW BIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX METOJAX
HAay4HOI'O MO3HAHMSI, UCIOJIb3YEMBIX B XUMHUH IIPH U3YYEHHH BEIIECTB U XUMUYECKHX
SBJICHUN (HAOMIOIeHNE, W3MEpEeHHe, SKCIIEPUMEHT, MOJEIUPOBAHHUE), HUCIOIb30BaTh
CUCTEMHbIE XMMUYECKUE 3HAHUA JUIsl PUHATHS PEIIEHUN B KOHKPETHBIX JKU3HEHHBIX
CUTYyalUsX, CBA3aHHBIX C BEL[ECTBAMU U X IPUMEHEHHUEM;

C()OPMUPOBAHHOCTh YMEHUU COOJIOJATh IIPaBUJIA IIOJIb30BAHUS XMMHUYECKOM
HOCY101 ¥ 1a00paTOPHBIM 00OPYAOBaHUEM, a TAKXKE ITPaBHIIa OOPAILEHUS C BELLIECTBAMU
B COOTBETCTBUU C MHCTPYKIUSMHU I10 BBIIIOJIHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

C(OPMUPOBAHHOCTh ~ YMEHHMM IUIAHUPOBATb W  BBINOJHATH  XUMUYECKUH
HKCIIEPUMEHT (TIPEBpAIEHUs] OPraHUYECKUX BEIIECTB NPU HArpeBaHUM, MOJIYyYEHUE
ATUJIEHA U HM3yYEHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIIMM OPraHUYeCKHX BEIIECTB,
JeHaTypanusi OEJIKOB MpPH HArpeBaHHWM, LBETHBIE pEakUUu OEIKOB) B COOTBETCTBUU
C MpaBUJIAMHM TEXHUKHU O€30MacCHOCTH MPU OOpAIlleHUH C BEIIECTBAMH U JTJAOOPaTOPHBIM
000pyIOBaHHEM, MPEACTABIATh PE3YyJIbTaThl XMMHUYECKOTO BSKCIEpUMEHTa B Qopme
3allMCU YPAaBHEHHUM COOTBETCTBYIOIIMX peakuuil U GOpMYIHPOBaTh BHIBOJIBI HA OCHOBE
3TUX PE3YJIbTATOB;
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c(hOpMUPOBAHHOCTh  YMEHUW  KPUTUYECKH  AHAIM3UPOBATh  XUMHUYECKYIO
uH(dOpMAIIHIO, MTOJIy9aeMYyI0 U3 Pa3HbIX UICTOYHUKOB (CpeICcTBa MacCOBOM MH(MOpMAIINH,
WHTEepHET U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHHI COONIOAATH MPaBUIIa YKOJIOTHYECKHU LIEIECO00PA3HOr0
MOBE/ICHHS B OBITY U TPYAOBOM JESITEILHOCTH B IEISIX COXPAHEHHS CBOETO 370POBbS U
OKpYXKalollled MTPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBUSI HA >KUBBIC
OpraHU3MBbl ONPENCIIEHHBIX OPraHUYECKUX BEIIECTB, TOHMMas cMbIci nokaszarens [IJIK,
MOSICHATh HAa TPHUMEpPax CHOCOObI YMEHBIICHHS U TMPEJOTBPAIECHUS HX BPEIHOTO
BO3JICCTBUS Ha OPraHU3M YEJIOBEKA;

JUIsE  OOy4JaroIUXCsd C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMH  3/IOPOBbS: YMCHHE
MPUMEHSITh 3HAHUS OO0 OCHOBHBIX JIOCTYMHBIX METOJaX TO3HAHMUS BEIIECTB W
XUMHUYECKUX SIBJICHU;

JUTSL CJICTIBIX M CTA0OBUASIINX OOYYAIONIUXCS: YMEHHE HCIIOJIb30BaTh PEbehHO
TOYCUHYIO cucTeMy o0o3HaueHu# JI. bpaiins nys 3amucu XuMudeckux Gopmyi.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUSA Kypca «OOIIas W HEOpPraHWYECKask XUMUSDY
OTPAXKAIOT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN: 0 XUMHUECKON COCTaBIIAIOICH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa, POJIM XUMHUM B TIO3HAHWU SIBJICHHH NPUPOABI, B
(GbopMUPOBaHUY MBIIIUICHUSI U KYJIBTYPbI JIMUHOCTH, €€ ()YHKIIMOHATBHON I'PaMOTHOCTH,
HEOOXOAUMOM JJIsi pelieHrs MPaKTHUYECKUX 3aJad M DKOJOTHYECKH OOOCHOBAHHOTI'O
OTHOIIIEHUS K CBOEMY 3JI0POBbIO U IPUPOHOU CPEE;

BJIQJICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOIIOJIAraroIme
MOHATHS (XUMHUYCCKUH DJIEMEHT, aTOM, HM30TOMm, S-, P-, d- 3JEKTPOHHBIC OpPOHMTAIH
aTOMOB, HOH, MOJIEKYJIa, MOIJIb, MOJIAPHBIN 00BEM, BaJICHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTEIEeHb OKHCIICHHUS, XUMHUYECKas CBs3b (KOBaJICHTHas,
WOHHAs, METATHYECKas, BOJAOPOIHAS), KpUCTAIUIMUECKasl PeIIETKa, TUITI XUMUYECKUX
pEeaKkuii, pacTBOP, SJIECKTPOIUTHI, HEIJICKTPOJIUTHI, SJICKTPOJIUTHYECKAS] AUCCOLUALINSA,
OKUCIIUTENb, BOCCTAHOBUTENIb, CKOPOCTh XUMHMYECKOM pEaKlIUu, XUMHUYECKOE
paBHOBECHE); TEOPHUHU U 3aKOHBI (TEOPHS DJICKTPOJIMTHYECKONM JIUCCOIMAIINH,
nepuoanuecknii 3akoH .M. MeHneneeBa, 3aKOH COXpaHEHUsS MAacCChl BEIIECTB, 3aKOH
COXpaHEHHUsI U MPEBPAIICHUS YHEPTUM TP XUMHYECKUX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3bIK XUMHH, MHPOBO33PEHUYECKUE 3HAHHUS, JEKAlU€ B OCHOBE
MMOHUMAHHUS MPUYUHHOCTH U CHUCTEMHOCTH XHMHUYECKHX SBJICHHH, (DAKTOJIOTHYCCKUE
CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYUCHUU U OE30IIaCHOM HCITOJb30BaHUN BAKHEHIITNX
HEOPraHUYECKUX BEUIECTB B OBITY U MPAKTUYECKON JIEATEIIbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBIABJISATH XapaKTEpHbIE MPU3HAKKW TIOHSATHUH,
yCTaHABJIMBaTh WX  B3aUMOCBS3b, HCIIOJIB30BaTh  COOTBETCTBYIOIIUE  TOHSITHUSA
MIPU OMMCAaHWU HEOPTaHUYECKUX BEIIECTB U UX MPEBpAIllCHUH;
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c()OPMHUPOBAHHOCTh ~ YMEHHUM  HCIOJNb30BaTh  XHUMHUYECKYIO CUMBOJIMKY
JUIsL  cocTaBlieHHuss (OopMyJ BEHIECTB W  YpPaBHEHUHW XHUMHUYECKUX  PEaKIIHi,
cucremarndeckyto HomeHknatypy (IUPAC) um TpuBHanbHBIE Ha3BaHUS OTACIBHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbIM ra3, YrJIeKHCIbIM Ta3, aMMHaK, TamiéHas U3BECTb,
HeramiéHas U3BeCTh, MUThEBAs COJa, MUPUT U IPYTHE);

c(OPMUPOBAHHOCTh YMEHUU OMNpEAENATh BaJ€HTHOCTb M CTENEHb OKHUCIECHHUS
XUMHUYECKHX JIEMEHTOB B COCAMHEHHUAX PAa3JIM4YHOIO COCTaBa, BUJ XUMHUUYECKON CBS3U
(KOBaJICHTHAsl, MOHHAs, METAJIMYECKas, BOJOPOAHAs) B COCAMHEHUSX, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOI'O BEIIECTBA (aTOMHAs, MOJICKYJISIpHAsl, MOHHAS,
METAJUITMYECKast ), XapaKTep CPeAbl B BOJHBIX paCTBOPAX HEOPraHUYECKUX COCTMHEHUN;

c(OpMHUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAAJIEKHOCTh HEOPraHHMYECKUX
BEIIECTB MO HMX COCTaBY K ONPEACIEHHOMY KJacCy/TpyIIe COeIWHEHUH (MpOoCcThie
BEUIECTBA — METAUIbl M HEMETAJUIbl, OKCHJbl, OCHOBAHMS, KUCIOTHI, aM(pOTEepHbIE
TUAPOKCHUJIBI, COJIN);

chOpMHUPOBAHHOCTh YMEHUW PACKPBIBATH CMBICI  MEPUOJAMYECKOr0  3aKOHa
J.1. MenneneeBa u IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIIbHYIO U
MPOrHOCTUYECKYIO (PYHKITNY;

c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTEpU30BATH 3JIEKTPOHHOE CTPOCHHUE ATOMOB
XUMHUYECKUX 3JeMeHTOB 1-4 mnepuonoB Ilepuogmueckol cHUCTEMBbl XHUMHUYECKHUX
anemenToB J[.. MenzaeneeBa, HCIIONB3Ys MOHATHS «S-, P-, 0-3JIEKTPOHHBIC OpOUTAINY,
(QHEPreTUYECKHE YPOBHU», OOBSICHATh 3aKOHOMEPHOCTM U3MEHEHHUS CBOWCTB
XUMHUYECKUX AJIEMEHTOB M MX COCAWHEHUN MO mepuoaam u rpynmnam llepuonndeckoi
cucTeMbl XuMHueckux sjemenToB .M. Mennaeneena;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMUUYECKHUE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  Pa3IMYHBIX  KJIAaccoB,  IOATBEPKIAThH
CYLIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXJy HEOpPraHMYeCKUMHU  BeLIECTBAMU
C IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINM;

cOPMUPOBAHHOCTh YMEHHS  KJIACCU(UUMPOBATh  XMUMHUYECKUE  PEAKIHH
[0 PA3UYHBIM MpU3HAKaM (YHUCITYy M COCTaBy pPEArupyrOIIMX BEUIECTB, TEMJIOBOMY
abdexTy peakuu, HU3MEHEHWIO CTENEHEH OKUCICHUS SJIEMEHTOB, OOpaTUMOCTH
peakiuu, y4acTHIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJSITh YpaBHEHHUS PEAKIUN Pa3TUYHBIX TUIIOB,
MOJTHBIE M COKpAIIEHHBIE YpaBHEHHUS peakluid MOHHOTO OOMEHA, YYMThIBas YCJIOBUS,
IIPU KOTOPBIX 3TU PEAKLIMU UIYT JI0 KOHIIA;

cOPMHUPOBAHHOCTh ~ YMEHUH  MPOBOAUTH  pEAKLUHH,  OITBEPKIAIOIIHNE
KAUueCTBEHHBIN COCTaB Pa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM
yTEM HOHBI, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPIaHUYECKUX BEILIECTB;

cOPMHUPOBAHHOCTh ~ yYMEHHM  pacKpblBaTb  CYIIHOCTb OKHUCJIUTEJIbHO-
BOCCTAHOBHUTEJIbHBIX PEAKIMI MOCPEICTBOM COCTABIICHUS AJIEKTPOHHOIO OajlaHCca 3THUX
peakuui;
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c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOU
peakiuu OT PA3IMYHBIX (PAKTOPOB; XapaKTEP CMEIICHHS XUMHUYECKOrO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3jaeiicTBus (mpuniui Jle [llaTense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XWMHUYECKHUE MPOIIECCHI, JICKAIINEC
B OCHOBE TMPOMBIIUICHHOTO TIOJYyYE€HHUS CEpHOM KHUCJIOThI, aMMHaka, a TaKke
c(hOpMHUPOBAHHOCTD MPEACTaBICHUNU 00 OOIIMX HAYYHBIX MPUHIIUIAX U HKOJOTUYECKUX
npoOeMax XUMHUUECKOTO MTPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUMN MPOBOJIUTH BBIUUCICHUS C UCTIOIH30BAHUEM TTOHSITHS
«MaccoBas JT0JIS BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIIICHUM Ta30B IPU XUMUYECKHUX
peakIusix, MacChl BEIIECTBA WM 00bEMA Ta30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Uik 00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEMIOBOro d(pdexra
pEeaKiMy Ha OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIECTB, IPEBPAILICHUS U COXPAHEHUS
SHEPIUH;

chOpMHUPOBAHHOCThL YMEHHU COOJIOATh TpPaBWIA TIOJB30BAHUS XUMHYECKOU
MOCY/ION | JTa0OpaTOPHBIM 000pPYIOBAaHUEM, a TAK)KE ITpaBUIIa OOPAIIEHUS C BEIECTBAMU
B COOTBETCTBHUU C MHCTPYKITUSMHU IO BHIMIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh ~ YMEHUH  IUIAHUPOBaTh W BBINOJHATH  XUMUYECKUN
HKCIIEPUMEHT (pa3ioKEHUE IMEpPOKCHAAa BOAOPOJAa B MPUCYTCTBUU KaTaau3aropa,
OIIPEJICTICHUE CPElIbl PACTBOPOB BEUIECTB C MOMONIBIO YHUBEPCAIILHOIO WHIWKATOPA,
BJIMSTHUE Pa3IUYHBIX (PaKTOPOB HA CKOPOCTh XUMUUYECKOW PEaKIMH, PEaKIIM MOHHOTO
oOMeHa, KaueCTBEHHBIE PEAKIIUU Ha CyJib(at-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH
aMMOHHUSI, pelIeHNEe IKCIIEPUMEHTATLHBIX 3a7a4 1o TeMaM «Metauib»y u « HemeTamby)
B COOTBETCTBHUU C MPaBUJIAMHU TEXHUKHU 0€30MaCHOCTU MpU OOpallleHUH C BEIIeCTBAMU U
nabopaTopHbIM  OOOpYJIOBaHHMEM,  MPEACTaBISATH  pPe3yJbTaThl  XUMHYECKOTO
JKCIiepuMEHTa B (opMme 3amucu ypaBHEHUN COOTBETCTBYIOIIMX PEAKIUA |
(dbopMyIHpOBaTH BHIBOJBI HA OCHOBE ITUX PE3YyJIbTATOB,;

chOpMUPOBAHHOCTh ~ YMEHUW  KPUTHUYECKH  aAHAJIU3UPOBATH  XUMHUYECKYIO
uHpopMalKio, TMOJy4aeMyld W3 pa3HbIX HCTOYHUKOB (CpelcTBa  MAacCOBOM
KOMMYHUKalUK, VIHTepHET U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHUM COOJIIOIATh MPABUJIA IKOJIOTMUYECKH 1[E71€CO00pa3HOr0
MOBE/ICHUS B OBITY U TPYAOBOM JESITEIILHOCTH B LEJSAX COXPAHEHHS CBOETO 370POBbS U
OKPYXKaloIllel MNPUPOJHON Cpeabl, OCO3HABATh OMACHOCTh BO3JICUCTBUS Ha JKHUBBIC
OpraHu3Mbl ONPENICIEHHBIX BEMIECTB, MOHMUMas cMbica nokazatens I[IJIK, noscHsTh
Ha MpUMEpax CIOCOObl YMEHBIICHUS W MPEAOTBPAILICHUSI UX BPEIHOTO BO3JICUCTBUS
Ha OpraHu3M YeJIOBEKa;

JUIsE  OOy4YaloIUXCSd C OTrPAaHUYCHHBIMU BO3MOXKHOCTSIMH  3JIOPOBbS:  YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYMHBIX METOJaXx TO3HAHUS BEUIECTB W
XUMHUUYECKHUX SIBJICHUM;

JUTSL CJICTIBIX M CJIA0OBUASIIMX OOYYAIOIIUXCS: YMEHHE HCIOJIb30BaTh PEbeHO
TOYEUHYIO CUCTeMy 00o3Hauenuii JI. bpaiins s 3anucu xumudeckux Gopmyi.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue
Ne KomuuaectBo OCHOBHBIE BUJIBI IEITEIbHOCTH
pa3zesoB U TeEM [IporpammHoOe conepxanue
n/m 4acoB oOy4aromuxcs

y4eOHOro npeamera

Pa3znen 1. TeopeTrnueckue 0OCHOBBI OPraHMYeCKOM XUMHUM

1.1

[Ipenmer
OpraHUYE€CKON XUMUHU.
Teopust crpoeHus
OpraHUYECKHUX
COETMHEHNH

A.M. byrneposa

3

[IpenMeT opraHu4eCKON XUMUU:

€€ BOBHUKHOBEHHE, Pa3BUTHE U
3HAYE€HUE B NIOJIyYEHUN HOBBIX BEUIECTB
1 MarepuanoB. Teopus crpoeHus
OpPraHUYECKUX COCTUHEHUN

A.M. byrnepoBa, €€ OCHOBHbIE
nosioxkeHus. CTpyKTypHbIe (hOPMYIIbI
OpraHUYEeCKHUX BeEeCTB. ['oMomnorus,
n3omepusi. XUMHUYECKAs CBSI3b

B OPraHUYECKUX COCAUHECHUSX: KPATHBIC
CBSI3U, G- U T-CBSI3H.

[IpencraBnenue o kiaccupuxanuu
opraHu4eckux Beuiects. Homenkiarypa
OpPraHUYECKUX COEANHEHUM
(cucrtemMaruueckasi) U TPUBUAIIbHbBIC
HA3BAHUS BAXKHEUIIINX MTPECTABUTEIICH
KJIACCOB OPraHUYECKUX BELLIECTB.
JKCIEePUMEHTAIbHbIE METOIbI
U3y4eHMs BeleCTB U UX MPeBPaLlleHUH:

PackpbIBaTh CMBICT H3y4aeMbIX
MOHSITUH (BBISIBIATH UX XapaKTepPHbIC
IPU3HAKH), YCTAHABJIUBATH UX
B3aMMOCBS3b.

[TpuMeHSTh MONOKEHUS TEOPUU
CTPOEHUS] OPraHUYECKUX BEILIECTB

A. M. byrnepoBa 11t 00bsICHEHUSI
3aBHCHUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOEHUS.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTABJICHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpaIiéHHOoM) (GopMyJ1 OpraHuIeCKuX
BELIECTB.

OnpenensiTh BUJIbl XUMUYECKOU CBSI3U
(omuHapHbIE, KpaTHBIE) B OPraHUYECKUX
COCIMHEHUSX.

PackpeiBath poJib OpraHM4eCcKOr XUMUU
B IIPUPOJIE, XapaAKTEPU30BaTh €€
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e JlemOHCTpanuu:

— O3HAaKOMJIEHHE ¢ 00pa3laMu
OpPraHUYecKUX BEIIECTB U MaTepuaIaMu
Ha MX OCHOBE;

— OMBITHI IO TPEBPAIICHUIO
OpPraHUYeCcKUX BEIIECTB MPHU HATPEBAaHUU
(nmnaBneHue, oOyrIMBaHUE U TOPEHUE).

e JIabopaTOpHBIE OIBITHI:

— MOJIETUPOBAHUE MOJIEKY
OpPraHUYeCKUX BEIIECTB

3HA4YECHHE B KU3HU YEJIOBEKA,
WJLTIOCTPUPOBATH CBSI3b C APYTUMH
HayKaMHU.

HaGmronats 1 onuchIBaTh
J€MOHCTPAIMOHHBIE OMBITHI; POBOJIUTH
Y OTMCHIBAaTh Ta00PaTOPHBIC OMBITHI U
MIPaKTUYECKHE PAOOTHI

Hroro no pazgeny

Pa3nen 2. YrieBonopoast

2.1 | IlpenenbHbIe
YTIIEBOAOPOIBI —
AJIKaHBI

AJIKaHBI: COCTAaB U CTPOCHHUE,
TOMOJIOTMYECKUU paa. MeraH u 3TaH —
MPOCTEUINNE MPEICTABUTETN aJTKAHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
dbu3nYecKre 1 XUMHUYECKUE CBOMCTBA
(peakiuu 3aMelieHust ¥ TOpeHus),
HaxXO0JICHHE B MPUPOJE, OIYyUEHUE U
MIPUMEHEHUE

2.2 | HenpenenbHbie
YIJIEBOIOPO/IBI:
aJIKCHBI, AJIKaJUEHBL,
AJIKUHBI

AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKUHN Psil. DTUIICH —
MPOCTEHIIINI MPEJICTAaBUTEND AJTKEHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
busznuecKre 1 XMMHYECKUE CBOMCTBA
(peakuuu TUIPUPOBAHUS,
TaJIOTCHUPOBAHUS, THApATAIUH,

PackpbIBaTh CMBICI H3y4aeMBbIX
NOHATUHN (BBIABIIATH UX XapaKTEPHBIE
MIPU3HAKH ), YCTAaHABIMBATh UX
B3aMMOCBSI3b, HCIOJIb30BAThH
COOTBETCTBYIOILIME MTOHSATHUS

IIPY ONIMCAHUU COCTaBa, CTPOCHHUS U
MPEBPAIEHUN OPraHUYECKUX
COCIMHEHU M.

Hcnonp30BaTh XUMHUYECKYIO CHMBOJIUKY
IUTSL COCTaBJIEHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAILIEHHOM) POPMYJT OpraHUYECKUX
BELIECTB.

VY cranaBnuBaTh NPUHAIEKHOCTD
BELIECTB K ONMPEIEICHHOMY KJIaccy
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OKHUCJICHUS U TTOJIMMEPU3ALINH )
HaxO0XKJICHHE B MMPUPOJIE, OJTyICHUE U
MIPUMEHEHHUE.

Ankamuensl: OyraaueH-1,3 u
MeTuIoyTaaueH-1,3, xuMmuaeckoe
CTpPOEHHUE, PeaKIus MoJIMMepU3aIlnu,
npUMEHEHUE (7151 CUHTE3a
MPUPOJTHOTO U CUHTETUYECKOTO
Kay4dyKa U pE3UHBI).

AJKUHBI: COCTaB U OCOOCHHOCTHU
CTPOEHUSI, TOMOJIOTUYECKUH P/,
ALIETWIIEH — IPOCTEUILINIA
MIPEACTABUTEIb AIKUHOB: COCTAB,
XUMHUYECKOE CTPOCHUE, (PU3UUECKUE U
XUMHUYECKHUE CBOMCTBA (peakiuu
TUJPUPOBAHMS, TAIOTCHUPOBAHUSI,
TUApATAIIMU TOPEHUSI ), HAaXO0XKICHUE

B IIPUPOJIE, MTOIYYEHUE U IPUMEHEHUE

2.3

ApoMaruyeckue
YTIEBOAOPOIbI

Apenbl: 0€H30J B TOTYO0J, COCTAaB,
XHMHUYECKOE CTPOCHHE MOJIEKYIT,
(bU3HYECKUEC U XUMUICCKHIE CBOMCTBA
(peakmuu raJOreHUPOBAHUS U
HUTPOBAHUSA), OTyUYCHHUE

U IpuMeHeHne. Biusaue 0eH3ona

Ha OpraHu3M 4elioBeKa. I eHeTndyeckas
CBSI3b YIJICBOJIOPOIOB

YIIIEBOAOPOJIOB IO COCTaBY U
CTPOCHHIO, HAa3bIBATh UX

10 CUCTEMATHIECKON HOMEHKIIATYPE;
MPUBOJIUTH TPUBUATILHBIC HA3BAHUS
OTJICIHHBIX TIPE/ICTaBUTEIICH
YIIIEBOAOPOIOB.

OnpenensTe BUIbl XUMUYECKOMN CBSI3U
B MOJIEKYJIaX YIJIEBOJIOPOIOB;
XapaKTepru30BaTh 3aBUCUMOCTb
PEaKIMOHHON CTIOCOOHOCTH
YIIIEBOAOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3U.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHUE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
MIPEICTaBUTEIICH Pa3TMIHBIX KJIacCOB
YIIeBOAOPOIOB (METaHa, dTaHa,
ATUJIEHA, alleTuJieHa, Oyraauena -1,3,
OeH30:1a, TOJIyoJIa).

BbISBIISATE T€HETUYECKYIO CBS3b MEXKIY
YIIIEBOAOPOIAMH | TTOATBEPKIATE €€
HaJIMYHE YPAaBHCHUSIMUA
COOTBETCTBYIOIINX XUMHYECKUX
peaxIuii ¢ UCTI0JIb30BaHUEM

CTPYKTYPHBIX (hOPMYI.
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2.4

[IpuponHsie
MCTOYHUKHU
YIJIEBOAOPOJIOB U UX
nepepadboTKa

[Tpuponnsiii ra3. [lonmyTHbie HEDTAHBIE
ra3el. HeTb u €€ npoucxoxaeHue.
CrnocoObl nepepaboTKH HEPTH:
MEPErOHKa, KPEKUHT (TEPMUYECKHIA,
KatanuTruaeckuii). [IpoayKTel
nepepaboTku HeTH, UX IPUMEHEHUE
B TIPOMBIIIJIEHHOCTH U B OBITY.
KameHHBII yronb U IpOAYKTHI €70
nepepadoTKH.

JKCIEPUMEHTAIBLHbIE METObI
U3y4eHHUs] BellecTB

U UX NpeBpalleHu:

e JleMOHCTpauuu:

— kosutekiuu «Hed1b» n «Yromby;

— BujgeodparmenT «Bynkanuzarus
PE3UHBI.

e JlaGopaTopHbBIE OMBITHI:

— Ka4YCCTBCHHOC OIIPCACICHHUC YIJICPOJIa
M BOAOPO/Ja B OPraHMICCKUX BCHICCTBAX,

— O3HAaKOMJIEHHE ¢ 00pa3laMu
MJIaCTMAacC, Kay4yKOB U PE3UHBI;

— MOJICJIMPOBAHUE MOJIEKYJ
YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOAHBIX.

o [IpakTrueckue pabOTHI:

No 1. Tlonyuenue 3ThiIeHa U U3yYEHUE
€r0 CBOMCTB.

XapakTtepu3oBaTb HICTOUHUKHU
YIJIEBOAOPOIHOTO ChIPbs (HEPTD,
MPUPOAHBIN Ta3, yroiib), CHOCOOBI UX
nepepaboTKU U IPAKTHUYECKOEe
MPUMEHEHUE TIOTy4aeMbIX MPOYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAaYUHbIE
METO/1bl TO3HAHUS — TPOBEJICHUE,
Ha0JII0IEHNE U ONTUCAHUE XUMHUYECKOTO
AKCIIEpUMEHTA (J1A0OpaTOPHBIE OMBITHI U
pPaKTUUECKHEe paboThI).

CnenoBatb npaBuiiam 0€301acHOM
paboThI B TabopaTopuu

[IPU UCTIOJIF30BAHUU XUMHUYECKOM
MOCY/bl U 000PYOBaHUS, a TAKKE
npaBuiaM oOpallleHus ¢ BEIECTBAMU

B COOTBETCTBHH C MHCTPYKLHUSMU
BBITIOJTHEHU S 1a00PATOPHBIX OIBITOB U
MPAKTHYECKUX paboT MO MOTYyYEHHIO U
U3Y4YEHHUIO OPraHUYECKUX BEILECTB.
[IpencraBnarh pe3yabTaThl
AKCIIEpUMEHTa B (popme 3amucu
YPaBHEHHI COOTBETCTBYIOIIMX PEaAKIU
U JIeNIaTh BBIBOJIBI HA UX OCHOBE.
[IpoBOAUTDH BBIYUCICHHUS

IUTSL ONIpeIETIEHUS] MOJIEKYJISIPHOM
(hopMyJIbl OpraHUYECKOro BEIECTRA,
10 YPAaBHEHUIO XUMUYECKON PEaKIIUH.
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e PacuérHrble 3amaun:

— OIpEAEIEHUE MOJIEKYIISPHOU
(GhopMyJIbl OPraHUYECKOro BEIIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX DJIEMECHTOB;

— PAcyY€ThI IO YPABHEHUIO XUMHUYECKOU
peakuuu

CamMoCTOATENBHO ITAHUPOBATh U
OCYIIECTBJISITh CBOO TO3HABATEILHYIO
JESATENbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B TPYNIIOBOM yueOHOM
JesITENbHOCTH

Hroro no pazneny 13

Pa3znen 3. Kucsiopoacoaep:kamniue opranndecKue coeIHHeHust

3.1 | Crnuptel. Denon 3

[IpenenbHBIC OHOATOMHBIE CITUPTHI:
METaHOJ ¥ 3TAHOJ, XUMHUUECKOE
CTpoeHue, PU3NIECKue U XUMUYSCKUE
CBOMCTBA (peaKIuy ¢ aKTUBHBIMH
MeTaJllIaMH, TaJIOT€HOBOI0POIaMH,
ropeHue), npuMeHenune. BogopoaHas
CBs13b. DU3HOIIOTHUECKOE JICUCTBUE
METaHOJIa U ATAHOJIa Ha OPraHU3M
YyeJIOBEKa.

MHOroaToMHbI€ COUPTHI: ATUIICHTJIUKOJIb
U TJIMIIEPUH, XUMHYECKOE CTPOEHUE,
bu3nUecKre 1 XUMHIECKUE CBOMCTBA
(B3aMMOJICHCTBHE CO IICIIOYHBIMHU
MeTaJylaM1, KaueCTBEHHAS PEaKITHsI
Ha MHOTOATOMHBIE CITHPTHI).
dDu3noJIOrnuecKoe ICCTBHE

Ha OpraHu3M 4esioBeka. [Ipumenenue
TJIAIIEPUHA U dTUJIICHTITUKOIS.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUM (BBISBJISITH UX XapaKTEPHbIE
MIPU3HAKH ), YCTAaHABIMBATh UX
B3aMMOCBS3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIUE MTOHITHUSA

IIPU ONKMCAHUU COCTaBa, CTPOCHUS U
MPEBPAILEHUN OPraHUYECKUX
COeIUHEHUMN.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
IUISL COCTABJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIIE€HHOM) (popMyn opraHudecKux
BEILIECTB.

VY craHnaBnMBaTh MPUHAIIIEKHOCTD
BEILECTB K OIIPEIEIICHHOMY KJIacCcy
10 COCTaBY U CTPOEHHUIO, HA3bIBATh UX
10 CUCTEMATUYECKOW HOMEHKJIIATYPE;
MPUBOJUTH TPUBUAIIbHBIC Ha3BaHUS
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®enoin. CTpoeHHnEe MOJIEKYJIBI,
duznyecKkue U XMMHIECKHUE CBOWCTBA
¢denona. TokcuuHOCTh (peHOMa, €ro
(U3HOJIOTHYECKOE JEHCTBHE

Ha Opra"usMm yesnoseka. [Ipumenenue
dbeHona

3.2

AJbAETUIbI.
KapOoHOBBIE KHCITOTHI.
CnoxxHbie 3pupbl

Anpaerunbl: GOpMaTTbIETHT |
aneTaibJAeruj, XMMU4ECKOe CTPOCHHUE,
bu3nyuecKre 1 XMMHYECKUE CBOMCTBA
(peakuuu OKUCIICHUSI U BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIUH ), TOTyYEeHUE U
MIPUMEHEHHUE.

OIHOOCHOBHBIE TPEAETBHBIC
KapOOHOBBIE KMCIIOTHI: YKCYCHAs
KHCJIOTa, XUMUYECKOE CTPOCHHE,
dbu3nYecKre 1 XMMUYECKUE CBOMCTBRA
(oOmIme cBoMCTBA KUCIIOT, PeaKITus
sTepuUKaIIUN ), TIOTYIECHUE U
npuMmeHeHue. CTeapuHOoBas U OJIEUHOBAS
KHUCJIOTHI KaK MPEJCTaBUTENH BBICILIUX
KapOOHOBBIX KHCIIOT. Mplia KaK COJIU
BBICIIIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE JICUCTBHUE.

CnoxxHbie 3(pUpbI KaK TPOU3BOHBIE
KapOOHOBBIX KUCHOT. [ 'uaponus
CIIOKHBIX d(prpoB. XKupbl kak

OTJICNIbHBIX MPEICTABUTENCH

KU CJIOPOJICOAEPHKAIINX COCTMHEHUM.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
npUMeHeHue, (U3nIecKue u
XUMHUYECKHUE CBOMCTBA, BAXKHEHIIINE
CIOCOOBI TTOJTYYEHUSI TUTTUYHBIX
MpeACTaBUTEIICH PA3IMUHBIX KIIACCOB
KUCJIOPOJICOAEPKAIINX COCTUHEHUIN
(MeTaHoNa, 3TaHONA, TJULEPUHA,
¢denomna, hopmanbaerua,
aneTagbIeruaa, yKCyCHOM KUCIIOTHI,
TJIFOKO3bI, Caxapo3bl, Kpaxmana,
I[EJUTI0JI03b1 ); BBISBIIATH TEHETUYECKYIO
CBA3b MEXK]ly HUMU U MOATBEPKAATh €€
HaJIM4ue ypaBHEHUSAMU
COOTBETCTBYIOIINX XUMUUECKUX
PEAKIMHI C UCITOJIb30BAHUEM
CTPYKTYPHBIX (POPMYI.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOEHUE U MPUMEHEHUE KUPOB,
XapaKTEepU30BaTh UX 3HAUEHUE

IUTS1 5KU3HENIEATEIIbHOCTH OPTaHU3MOB.
Oco3HaBaTh ONACHOCTh BO3ACHCTBUS
Ha YKMBbIE OPraHU3MBbl OPEICIICHHBIX
OpPraHUYECKUX BEILIECTB, MOSICHATD

Ha IIpuMepax CrocoObl YMEHBIIIEHUS
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IIPOU3BO/IHBIE TIIMLIEPUHA U BBICIIIAX
KapOOHOBBIX KHCIIOT. ['Maponn3 ;kUpoB

3.3

VrieBoasl

VYrneBosl: cocTaB, KiacCu(pUKaIus
yIJIeBOJIOB (MOHO-, TU- U
noyimcaxapubl). ['moko3a —
MMPOCTEUIIINN MOHOCAXapU/I:
0COOEHHOCTHU CTPOCHHS MOJIEKYJIBL,
buznuecKre U XUMUIECKHIE CBOMCTBA
TJIFOKO3bI (B3aUMO/JICHCTBUE

¢ ruapokcuom meau(ll), okucnenue
aMMHUa4YHBIM PaCTBOPOM OKCHA
cepebpa(l), BoccranoBeHne, OpoKeHUE
TJIFOKO3bI), HAXOXKJIEHUE B TIPUPOJIE,
MIPUMEHEHUE TITFOKO3bI, OMOIOTHYECKast
POJTb B KHU3HEIEATCTLHOCTH OPTaHU3Ma
yenoBeka. PorocunTes. Opykro3a Kak
H30MEep TITFOKO3HI.

Caxapo3a — npeJcTaBuTesb
JMCaXapu0B, TUIPOIN3 CaXxapo3kbl,
HaXO0XJICHUE B IPUPOJIC U IPUMEHEHUE.
Kpaxmai u 11euirono3a Kak mpupoaHbIe
MOJIMMEPBI: CTPOCHUE KpaxMalia u
LEJUTION03bI, PU3NYECKUE U XUMUYECKUE
CBOMCTBA KpaxmMaia (THApOIIu3,
KauyeCTBEHHAS PEAKIIHs C HOIOM).
JIKCNEPUMEHTAIbHbIE MeTOIbI
M3y4YeHHsI BellleCTB M UX NMpeBpAallleHui:

Y TIPEIOTBPALLIEHHS X BPEAHOTO
BO3/ICHICTBUS HA OPTaHU3M YEJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TO3HAHUS — IIPOBEJICHUE,
HAOJII0/IEHUE U OMUCAHUE XUMHUYECKOT O
HKCIIEPUMEHTA (J1JaOOPaTOPHBIE OMBITHI U
IIPaKTUYECKUE PAOOTHI).

CrnenoBath paBuiIaM 0€30MacHOM
paboThI B TaOOpaTOpuu

IIPU UCTIOIB30BAHUU XUMUYECKON
nocyzAbl 1 000pYAOBaHUS, a TAKKE
npaBujiaM oOpalieHus ¢ BeleCTBaMu

B COOTBETCTBHH C HHCTPYKIUSMHU
BBINIOJTHEHUSI J1a0OPaTOPHBIX OIMBITOB

Y IIPAKTUYECKUX pabOT MO MOJIYyYEHHUIO
Y U3YYEHHMIO OPraHUYECKUX BEILECTB.
IIpencraBusats pe3yiabTaThl
HKCIIEpUMEHTa B (hopMe 3aIUCH
YPaBHEHHMM COOTBETCTBYIOIINX PEAKIIAN
Y JIeJIaTh BBIBO/IBI HA X OCHOBE.
[IpoBOIUTE BBIUHCIEHUS

JUTSL OTIpeIeTICHUS] MOJIEKYJISIPHOM
(hopMyJIbl OpraHUYECKOro BEIIECTRA,
10 YPABHEHUIO XUMHUYECKON PEAKLINU.
CaMOCTOSITENIBHO MIAHUPOBATh U
OCYIIECTBJIATH CBOIO ITO3HABATEIILHYIO
JEeSATENbHOCTD; MPUHUMATh aKTUBHOE
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e JlaGopaTopHbIE OMBITHI:

— TOpEHUE CIIUPTOB;

— B3aMMOJICHCTBUE IIUIEPUHA

¢ ruapokcuioMm meau(Il);

— KaueCTBEHHBIC PEAKIIMU aJIbJICTH]IOB
(OKHuCIEeHME aMMHUAYHBIM PACTBOPOM
oKcHa cepedpa U TUAPOKCUIOM
meau(Il));

— B3aMMO/ICVICTBHE Kpaxmaia ¢ HOJO0M.
e [IpakTrueckue pabOTHI:

Ne 2. CpoticTBa pacTBOpa yKCyCHOU
KHCJIOTHI.

e Pacuérnbie 3amaun:

— OIpeNENeHNEe MOJIEKYIISIPHOU
(bopMyIIBI OPraHMYECKOrO BEIECTBA
110 MacCOBBIM JI0JIIM aTOMOB
XUMHUUYECKHUX IJIEMEHTOB U 10 Macce
(00BEMY) TIPOTYKTOB CTOPAHMS;

— Pacy€Thl O YPABHEHUIO XUMHAYECKOU
peaxkuuu

y4acTHe B TPYIIOBON yueOHOM
NEeATeLHOCTH

Hroro no pazgeny

13

Pa3znen 4. AzoTconep:kaiiue OpraHndeckmne coeTnHeHus

4.1

AMUHGBL.
AMUHOKHUCJIIOTHI.
benxn

3

AMUHBI: METHJIAMUH — MPOCTEHIINI
IIPEACTaBUTEIIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOCHUE, (PU3UYECKUE U
XUMHUYECKUE CBOMCTBA (peakinu

PackppIiBaTh CMBICT N3y4aEeMbIX
MOHATHUH (BBIABIIATH UX XapaKTEPHbBIC
MIPU3HAKH ), YCTAaHABIMBATh UX
B3aUMOCBS3b, UCIOJIb30BaTh
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C KUCJIOTaMH ¥ TOPEHUS ), HAXOXKICHUE

B IIpUPOJIe. AMUHOKHUCIIOTHI KaK
am(doTepHbIC OPraHNICCKUE COSTUHCHHUS.
dusnyeckre 1 XUMHUYIECKHE CBOMCTBA
AMUHOKUCJIOT (Ha MpuMepe TIININHA).
buonornueckoe 3HaueHNEe aMUHOKHUCIIOT.
CuHTE3 IIENTUIO0B.

benky kak mpupoIHbIE MOJIUMEPHI.
[lepBuyHas, BTOpUYHAsA U TPETUUHAS
CTPYKTypa OelIKOB. XMMUYECKHE
CBOICTBA OCIIKOB: THAPOJIN3,
JIeHaTypalusi, KaueCTBEHHbIE peaKIun
Ha OCJIKH.

IKCNepUMEeHTAIbHbIE METOAbI
H3y4YeHUsl BellleCTB U UX NMpeBPallleH:
e JleMOHCTpanuu:

— JleHaTypalys 0elIKOB MpU HarpeBaHUH;
— IIBETHBIE peaKIuu OCIIKOB

COOTBETCTBYIOIIUE TOHATUS
MIPY ONIMCAHUU COCTaBa, CTPOCHUS U
MPEBpAIEHU OPraHUYECKUX
COEJTMHEHN.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUISL COCTaBJIEHUSI MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIIE€HHOMN) (popMyn opraHundecKux
BELIECTB.

OnpenensaTe NPUHALIEKHOCTD BEILIECTB
K ONPEIEIEHHOMY KJIacCy 10 COCTaBy U
CTPOCHUIO, HAa3bIBATh UX

10 CUCTEMAaTUY€CKON HOMEHKJIATYPE;
MPUBOAUTH TPUBHAIIbHBIE HA3BAHUS
OTJEJbHBIX NPEACTABUTEIIEH.
XapakTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHue, (U3ndecKue u
XUMHYECKHE CBOMCTBA, BAXKHECHUIIINE
CIIOCOOBI TTOTYIEHUST TUTTHYHBIX
IIPEACTABUTEIIEH a30TCOAEPKALIUX
COeIMHEHUH (METHJIaMUHA, TJIMINHA,
OCJIKOB).

OnuceiBaTh COCTaB, CTPYKTYDPY,
OCHOBHBIE CBOMCTBA OEIKOB; MOSICHATh
Ha IpUMeEpax 3HaYeHUE OEIKOB

JUIS OpPraHu3Ma 4eJoBeKa.
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Hcronb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — HAOIIOAATh U
OIMHCHIBATH IEMOHCTPALMOHHBIM
DKCIIEPUMEHT.

CamoCTOATENBHO ITAHUPOBATH U
OCYLIECTBIIATH CBOIO IIO3HABATEIILHYIO
JESATENbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B TPYMNIIOBON y4eOHOM
NEATEIbHOCTU

Htoro no pazneny

3

Pa3znes. 5. BoicokomosieKyJIsipHbI€e COeTHHEHUSA

5.1

IlmacTmaccsr.
Kayuykn. Bonokna

2

OCHOBHBIE TTOHATHUSI XUMUHU
BBICOKOMOJIEKYJISIPHBIX COEUHEHHM:
MOHOMED, NMOJUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb ITOJIMMEpU3ALUU, CPEaHSA
MoJieKyJsipHas Macca. OCHOBHBIE
METObl CHHTE3a BBICOKOMOJIEKYJIIPHBIX
COECIMHEHUH — MOJIMMEPU3als U
ITOJINKOHACHCALUS.

[Tnactmaccsl (MOAUATUIIEH,
MOJIMIPOIUJIEH, TTOJIMBUHWIXJIOPU/I,
noIMCcTUpo). HaTypaibHbli 1
CUHTETUYECKUE KaydyKU
(OyTanreHOBbIH, XJOPOPEHOBBIN U
M30IPEHOBBIN ). BonokHa: HaTypanbHbIE
(XJI0TIOK, EPCTh, MIENK),
MCKYCCTBEHHBIE (alI€TaTHOE BOJIOKHO,

BrnaneTts n3ydaeMbIMU XUMHYECKUMU
MOHATUSAMU: PACKPBIBATH CMBICT
M3y4aeMbIX OHATUHN Y IPUMEHSTh 3TH
TOHATHS IPU ONMCAHUM COCTABA U
CTPOEHUS BBICOKOMOJIEKYJISIPHBIX
OPraHUYECKUX BEIIIECTB,

JUTs1 OOBSICHEHUS OT/ICIIbHBIX (PAaKTOB U
SIBJICHUH.

Hcnonb30BaTh XUMMUYECKYIO CUMBOJIUKY
JUISL COCTABJICHUS CTPYKTYPHBIX (POpMYJT
BEIIIECTB U YPABHCHUM PEAKIIAMN
MOJIMMEPHU3ALINU U MOJIUKOHICHCAIUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
Hanbosee pacripoCcTpaHEHHBIX BUJIOB
TUIACTMACC, BOJIOKOH; TPUMEHECHUE
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BUCKO03a), CHHTETHUECKHE (KAaIlpOH U
JIaBCaH).

JKCNEePUMEHTAIBLHbIE METO/IbI
M3y4eHUs BellleCTB U UX NMpeBpalleHuii:
e JlemOHCTpauuu:

— O3HAaKOMJIEHHE ¢ 00pa3laMu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMAcCC, Kay4yyKoB

B Pa3JIMYHBIX OTPACIIAX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HAOMIOAATh U
OIKCHIBATh IEMOHCTPAIMOHHBIN
AKCIIEPUMEHT

Hroro no pazneny 2
OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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11 KJIACC

No
m\It

HanmenoBanue
pa3aesioB U TEM
y4deOHOro nmpeamera

KomnnuecTBO
4acoB

[TporpamMmmHoOe conep:kaHue

OcHOBHbBIC BUIbI ACATCIBHOCTH
o0 ydJaromuxcs

Paznen 1. Teopernueckue oc

HOBbBI XMMHUH

1.1

CtpoeHune aTOMOB.
ITepuognueckuit
3aKOH U
[lepuonnueckas
CHUCTEMa XMMUYECKUX
3JIEMEHTOB

JI.1. MeHnneneeBa

3

Xumuueckuit anement. Atom. CoctaB
aToMa, U30TOMbI. DJIEKTPOHHAS
000J104Ka. JHEPreTUYECKUE YPOBHH,
MOAYPOBHU. ATOMHbBIE OpOUTANH,

S-, p-, d-, f-amemenTrr. OcoOeHHOCTH
pacrpeiesieHus JIEKTPOHOB

10 OpOUTAISIM B aTOMaX MaJlbIX U
OOJBIINX MEPUOAOB. DIECKTPOHHAS
KOH(UTypaIys aTOMOB.
[lepuoauueckuii 3aKOH U
[lepuonnueckas cucTeMa XMMUYECKUX
anemeHTOB JI. 1. Menneneena. Csizb
MEPUOIMYECKOT0 3aKOHA U
[lepuoanyeckoit CUCTEMbBI XUMUYECKHUX
AJIEMEHTOB C COBPEMEHHOU TEOPUEU
CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHUS CBOMCTB XUMUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX
Y CJIOKHBIX BEIIECTB MO Tpymnam u
nepuoiaM. 3HauCHUE NEPUOUYECKOrO
3aKOHA M CUCTEMBI XMMUUYECKUX

PackpbiBaTh CMBICT H3y4aeMbIX
HNOHSTUH (BBISIBIATH UX XapaKTEepPHbIE
PU3HAKH), YCTAHABJIUBATH UX
B3aMMOCBSI3b.

PackpbIBaTh CMBICIT IEPUOJUYECKOTO
3akoHa JI. 1. MenneneeBa u
JEMOHCTPUPOBATh €T0
CUCTEMATU3HPYIOIIYIO,
OOBSICHUTEIBHYIO U IPOTHOCTHYECKYIO
GyHKUIHH.

XapakTepu30BaTh AIEKTPOHHOE
CTPOEHHE aTOMOB XUMHUYECKUX
31eMeHTOB 1—4 neproaoB, HCIONb3Ys
MOHSTHS S-, P-, d-2JIEKTPOHHEBIC
opOUTAIN, YHEPTETUIECCKUE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTHU
U3MEHEHHS CBOMCTB XUMUYECKHUX
AJIEMEHTOB U UX COETMHEHUI

10 MEPUOJAM U CpyIIaM
[Tepuoanueckor CUCTEMBI

J1. . MenneneeBa
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anemenToB /.M. MenaeneeBa

B Pa3BUTHU HAYKH.
IKCIePUMEHTAIbHbIE METOIbI
H3y4YeHusl BellleCTB U UX NMpeBpalleHmii:
e JleMOHCTpanuu:

Buast Tabnun «Ilepuoguyeckas cucrtema
XUMHYECKHUX 3JIEMECHTOB

J.1. MenneneeBa»

1.2

CtpoeHue BelecTna.
Mmuoroo6pasue
BEIIIECTB

CrpoeHue BeniecTBa. XUMHUUECKas CBS3b.

Bunbl (koBasieHTHAsI HEMOJISIpHAS U
NOJIsIpHAsi, MOHHAsI, METAJUTMYECKas) U
MEXaHU3Mbl 00pa30BaHUsl XUMHUYECKOM
CBs131 (OOMEHHBIN U TOHOPHO-
aK1enTopHbIi). BogopoaHas cBsi3b.
BanenTHOCTb.
DIIEKTPOOTPULATENBHOCTE. CTENEHD
okucyeHus. KaTuoHbl ¥ aHUOHBI.
BemecTBa MONEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSI.

3aKOH ITOCTOSTHCTBA COCTaBA BEILIECTBA.
THuIbI KPUCTATIIMYECKUX PEMIETOK U
CBOMCTBA BEIIECTB.

[loHsATHE O TUCTIEPCHBIX CUCTEMAX.
Hctunuble pacTBophl. KommuecTBeHHBIE
XapaKTEPUCTUKH pacTBOPOB (MaccoBast
JIOJIs1 BEIIECTBA B pacTBOpE).

PackpbIBaTh CMBICIT U3ydaeMbIX
MOHATUH (BBIJEIATH UX XapaKTEepHbIC
MIPU3HAKU) U IPUMEHSTh 3TU MOHATHS
MIPU OMUCAHUU COCTaBA U CTPOCHUS
BEIIECTB, JJIST OOBSICHEHMS OTACIBHBIX
(hakToB U SBIICHUH.

Onpenenars BUIbl XUMUYECKOUN CBA3U
(KOBaJICHTHOM, MOHHOM,
METAJTMYECKOM, BOAOPOIHON)

B COCIMHECHUSX; TUM KPUCTALTNYECKON
PEIETKN KOHKPETHOTO BEIIIECTBA.
OrnpenensiTh BaIGHTHOCTb U CTENEHb
OKHCJICHUSI XUMHYECKHUX DJICMCHTOB

B COCMHEHUAX PA3JIMYHOTO COCTABA.
IIpoBOIUTH BEIYKCIICHUS

C UCIOJIL30BaHUEM ITOHSATHS «MacCOBas
JIOJIs BEILIECTBA B PaCTBOPEY.

Bianers u3ydaeMbIMU XUMUYECKUMU
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Knaccudukarus HeopraHuuecKux
coenuHenni. Homenkiarypa
HEOPraHUYECKUX BEILIECTB.
IKCIePUMEHTAIbHbIE METOIbI
H3y4YeHusl BellleCTB U UX NMpeBpalleHmii:
e JleMOHCTpauuu:

— MOJIeJIM KPUCTAINTMYECKUX PELIETOK.
e PacuérHrble 3a/1a4u;

— PAacyeThl C UCHOJIb30BAHUEM MOHSTUSA
«MaccoBast J0JIsI pACTBOPEHHOTO
BCILICCTBA»

1.3

XUMHYECKUE
peakuuu

Xumunueckas peakuus. Knaccupukanus
XUMUYECKUX PEAKLIMM B HEOPraHUYECKON
Y OPraHUYECKON XMMUU. 3aKOH
COXpaHEHHUsI MacChl BELIECTB; 3aKOH
COXPaHEHHUsI ¥ IPEBPAILICHUS SHEPTUU
IIPU XUMUYECKUX PEAKIUSX.

CKOpOCTh peakiuu, ee 3aBUCUMOCTb

OT pa3au4HbIX (hakTopoB. OOpaTUMBbIe
peakuuu. XNMMHUYECKOE PABHOBECHE.
@akTOpPBI, BIMIIOIINAE HA COCTOSTHUE
XUMHUYECKOTO PABHOBECHSI.

[Ipunnun Jle [larense.
DNEKTPOIUTHYECKAS JUCCOLUALIHS.
CunbHble 1 cinalble anekTponuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIIAs,
HEUTpasbHasi, menouHas. BomopoaHbii

MTOHATHUSMH.
OOBACHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKOH PEaKIiuy OT pa3IMuHbIX
(hakTOpOB.

OrnpenensiTe XapakTep CMEIICHUs
XMUMHUYECKOTO pAaBHOBECHS

B 3aBUCMOCTU OT BHEITHETO
BoznericTBus (mpuniun Jle Hlatense).
CocTaBisTh ypaBHEHHS peaKIUi
Pa3IMYHBIX TUTIOB; MOJTHBIC U
COKpaIIEHHbIE YPAaBHEHUSI pEaKIIHii
MOHHOTO OOMEHa, yIUTHIBAsI yCIOBHS,
MIPY KOTOPBIX ITH PEAKITNH HIYT

710 KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-HAYUHBIC
METO/Ibl I03HAHUS — MPOBEJICHUE,
HAOJI0/ICHUE U OMHCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE U
71a00paTOpPHBIE OMBITHI, MTPAKTHUECKUE
paboThI): TIO ONPEETECHUIO CPEJIbI
BOJIHBIX PACTBOPOB BEILIECTB, PEAKIIUA
MOHHOT'0 OOMEHA, BIUSHUIO Pa3IMYHBIX
(akTOpPOB Ha CKOPOCTh PEAKIIUH.
CrnenoBatrh npaBuiiaM MOJIb30BaAHUS
XUMHUYECKOM MOCy101 1 T1ab0paTOpHBIM
000pyI0BaHUEM.

IIpencraBisats pe3ynbTaThl
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nokazarens (pH) pactBopa. Peakuun
MOHHOTO OOMEHA B OPraHUYECKON U
HEOPraHWYECKON XUMUHU.
OKUCIUTENBHO-BOCCTAHOBUTEILHbBIE
peakiuu. [lorsiTre 00 ammekTponm3e
pacruiaBoB U pacTBOPOB COJIEH.

[IpumeHeHue 3J1eKTposn3a.
IKCIEePUMEHTATbHbIE MeTOIbI

M3Yy4YeHMs BellleCTB M X NMpeBpAallleHuil:

e JleMOHCTpaluu:

— pazioKeHHe MePOKCUAA BOJAOPOAa
B IIPUCYTCTBUU KaTaJll3aTopa.

e JlaGopaTtopHbI€ OMBITHI:

— IPOBEAECHUE PEAKIIMHA UOHHOIO
oOMeHa;

— ompezesieHue cpeabl pacTBOPOB
BEIIECTB C MTOMOIIBI0 YHUBEPCATIHHOTO
WHUKATOPA.

e [IpakTueckue pabOTHI:

No 1. BnausiHue paznudHbIX (akTopoB
Ha CKOPOCTh XUMHUYECKON peaKITiu.
e Pacuérnsie 3anaun:

— PACUYCTHhI 110 YPABHCHUAM XUMHNYCCKHUX

peaKHHﬁ, B TOM 4HCJIC
TCPMOXUMHNYCCKHC paC‘IéTBI

XUMHUYECKOT0 IKCIIEpUMEHTa B (popme
3alMCH YPAaBHEHHUH COOTBETCTBYIOITUX
PEaKInii U JIeNaTh BBIBOJBI HA UX
OCHOBE.

[TpoBOIUTE BEIYHUCIICHUS

0 YPaBHEHUSAM XUMHUUYECKUX PEaKIIUi,
B TOM YHCJIC TEPMOXUMUYIECKUE
pacu€Tel

Hroro no pazgeny

13
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Paznen 2. Heopranuveckasi Xumusi

2.1

MeTtauibl

6

Mertamel. [lonoxkeHre MeTamioB

B [leproanyeckon CHCTEME XUMUYECKUX
aeMeHTOB. OCOOCHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB
MeTtaiuioB. O0mue Gpuzndeckue CBOMCTBA
MeTaioB. [IpumeHnenne MeTamion

B OBITY, Ipupojie U TexHuke. CruiaBbl
METAIOB. DJIEKTPOXUMHYECKUH Pl
HanpspKeHUN MeTauioB. O01Me crocoOb
nosyyenus Mmetauios. Kopposus
MeTaioB. CiocoObl 3alIUThI

OT KOPPO3UH.

OO01as xapakTepucTUKa METAILIIOB
rinaBHbIX oarpymnn (IA-rpyma,
[TA-rpynmna) Ilepuoanueckoii CUCTEMBI
XUMHUYECKUX IJIEMEHTOB. AJTFOMUHHM.
AMdoTepHbIe CBOHCTBA OKCH/IA U
THIPOKCHUIA ATFOMUHUSL.

OO011as xapakTepUCTUKA METAILIIOB
no6ouHbIX noarpymi (b-rpyrmm)
[leprogudeckoil CHCTEeMbl XUMHYECKUX
AJIIEMEHTOB: ME/Ib, ITMHK, XPOM, JKEJI€30.
Baxwueiimme coequHEHU METAIIIIOB
(OKCHUIBI, TUJIPOKCHU/IBI, COJIN).
IKCNEPUMEHTAIbHbIE MeTOIbI
M3y4YeHHsI BellleCTB M UX NMpeBpAallleHui:

PackpbIBaTh CMBICIT U3ydaeMbIX
MTOHSATHM (BBIJCTATH X XapaKTePHBIC
MPU3HAKU) U IPUMEHSITh 3TU MOHATHUS
MY ONKMCAHUM COCTaBa U CTPOCHUSA
BEIIIECTB, JJIST OOBSICHEHUS OTACIBHBIX
(haxkTOB U SBJIECHUI.

OOBSCHITH O0IIME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMECHTOB —
METAJUIOB U UX COCUMHEHUM C YUETOM
CTPOCHUSA UX AaTOMOB U TOJI0KEHHUS

B [lepuonnueckon cucreme
XUMHYECKHUX 3JIECMECHTOB

J1. 1. Menneneena.

XapakTepu3oBath (OMUCHIBATH) 00IIKE
XHUMHUYECKHE CBOMCTBA METAIIOB, UX
BOKHEUIIINX COCIUHEHUH, IMOITBEPKIast
3TO ONMCAHUE IIPUMEPAMHU YPABHEHUN
COOTBETCTBYIOIIUX XUMUUYECKHUX
pEeaKuii; MPUMEHECHUE METAJJIOB

B Pa3JIMYHBIX 00J1aCTIX, a TAKXKE
HCIOJIL30BaHUE UX I CO3daHUs
COBPEMEHHBIX MATEPHUAJIOB U
TEXHOJIOTHM.

OnuceIBaTh CIIOCOOBI 3alIUTHI METAJIJIOB
OT KOPPO3HHU.

PackpbIBaTh CyIHOCTh OKHUCIUTEIBHO-
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e JlemOHCTpanuu:

— KOJUIEKIUsI «MeTasuibl U CILJIaBbD».

e JlaGopaTopHbI€ OMBITHI:

— B3aWMOJICVCTBUE THAPOKCHUIA
ATFOMUHUS C pACTBOPAMHU KUCIIOT U
1IEI0YEH;

— KaYeCTBEHHbBIC PEAKIIUHU HA KATUOHBI
METAJLJIOB.

e [IpakTuyeckue pabOTHI:

Ne 2. Pemenue skcniepuMeHTaIbHBIX
3a/1a4 1o teme «MeTramib.

e PacuérHble 3amaun:

— pacueTbl Macchl (00bemMa, KOJTMYecTBa
BEIIECTBA) MPOAYKTA PEAKIUH, €CIIU
OJIHO U3 BEUIECTB JIaHO B BUJE PacTBOpPA
C ONPEACIEHHON MacCOBOU J10JIEH
pPacTBOPEHHOI'O BEIIECTBA

BOCCTAHOBUTEJIbHBIX PEAKIIUN
ITIOCPEICTBOM COCTaBIICHUS
AJIEKTPOHHOTr 0 OajlaHCca ITUX PeaKuil.
[IpoBoauTs peakuuu,
MTOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4aeMbIX BELIECTB,
pacro3HaBaTh ONBITHBIM IIYTEM MOHBI
METaJUIOB, IPUCYTCTBYIOIIME B BOJHBIX
pacTBopax.

Hcronp30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI TO3HAHUSI — IIPOBEJICHHUE,
HaOJII0/IEHUE U ONHCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPAI[MOHHBIE U
71a00paTOpHBIE OMBITHI, MPAKTHUECKUE
paboThI).

IIpencraBisaTh pe3yapTaThbl
XMUMHUYECKOTO KCIIEPUMEHTA B (popme
3aIMCU YPAaBHEHUHN COOTBETCTBYIOLINX
peaKUui U JenaTh BbIBOABI HA UX
OCHOBE.

CrnenoBarh npaBUiaM MOJIb30BAHUS
XUMHUYECKOM MOCY10M U TaO0paTOPHBIM
000pyI0BaHUEM.

IIpoBOAUTE BEIYUCIEHUS

110 YPaBHEHUSAM XUMHUYECKUX PEAKLIUM.
CaMOCTOSITENILHO TUIaHUPOBATH U
OCYHIECTBIIATH CBOIO IIO3HABATEIBHYIO
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NEeATEIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B TPYNIIOBOM y4eOHOM
NEATEITbHOCTU

2.2

Hemerainber

Hemeranael. IlonoxxeHne HeMeTaIOB
B [lepuoguueckoil cucteMe XUMHUYECKUX
anemenToB /.M. Menneneea u
OCOOEHHOCTH CTPOCHHSI aTOMOB.
du3nyecKue CBOMCTBAa HEMETAJIOB.
AJIOTpONUs HEMETAIIOB (Ha IpUMeEpe
KHUCJIOpo/ia, cepbl, (hocdopa u yriaepoaa).
XHUMHUYECKHE CBOMCTBA BaXKHEUIIIMX
HEMETAJUIOB (TaJIOTEHOB, CEPHI, a30Ta,
dbocdopa, yriepona u KpeMHHUS).
Oxcuapl HEMETAIOB.
Kucnoponcoaepxaiue KucioThl.
Bonoponnsie coequHeHus

HEMETaJIJIoB.

IKCNEePUMEHTAIbHbIE METO/IbI
U3y4YeHHs BellecTB

U UX NMpeBpalleHUH:

e JlemOHCTpauuu:

— o0paslibl HEMETAJIIOB;

— B3aMMOJCHCTBHE MEAU C a30THOM
KUCJIOTOM Pa3IMYHON KOHIICHTPAIINH.

e JlaGopaTtopHbI€ OMBITHI:

— Ka4eCTBEHHBIC PEAKIIUU HAa aHUOHBI U
KaTMOH aMMOHHUS.

PackpbIiBaTh CMBICT N3y4aeMbIX
MOHSATUM (BBIJIETSATh UX XapaKTePHbIC
MIPU3HAKU) U IPUMEHSTh 3TU MTOHATHS
MIPU OMMCAHUU COCTaBA U CTPOEHUS
BEIIECTB, JIJIs1 OOBSICHEHUS OT/IETBHBIX
(haxkTOB U SBJIECHUI.

OOBSACHATH 00IITHE 3aKOHOMEPHOCTH

B U3BMEHEHHUH CBONCTB HEMETAJJIOB U UX
COCIMHEHUN C YUETOM CTPOEHUS UX
aATOMOB U TIOJIOKEHUS

B [lepuonnueckon cucreme
XUMUYECKUX DJIEMEHTOB

J1. 1. Menneneena.

XapakTepu3oBaTh (OMKUCHIBATH) 00IIKE
XUMUYECKUE CBOMCTBA HEMETAIJIOB, X
BAKHEUIIINX COCTMHEHUH, TTOATBEPKIAst
ATO OMUCAHUE MPUMEPAMH YPABHEHU I
COOTBETCTBYIOIIUX XUMHYECKUX
peaKkuuil.

XapakTepu30BaTh BIUSHUE HEMETAIIJIOB
U UX COCIMHEHUI HA KUBBIC
OpraHU3MbI; OMUCHIBATh IPUMEHEHUE

B PA3JIMYHBIX 00JIACTSAX MPAKTUYECKON
JEeSTENbHOCTH YEJIOBEKa.
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e [IpakTrueckue pabOTHI:

Ne 3. Pemrenue skciepuMeHTalIbHbBIX
3a7a4 1o teme «Hemeranboy.

e PacuérHble 3a1auu:

— pacyeThl MacChl BEIIECTBA

WK 00beMa ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEUIECTBA, MAcCe WJIH
00BEMY OJTHOTO U3 Y4aCTBYIOIIUX

B PEaKI[MU BEUIECTB; PaCU€Thl MACChI
(oObeMa, KoJIMuecTBa BEIIECTBA)
MPOJYKTOB PEAKIINH, €CIIU OJTHO

U3 BEIIECTB UMEET MPUMECH

2.3

CBs13b
HEOPraHUYECKUX U
OpPTaHHYECKUX
BEIIECTB

Heoprannueckue n oprann4eckue
KUCI0ThL. Heopranmueckue u
OpraHu4YecKue OCHOBaHUS. AMQoOTepHbIE
HEOPraHWYECKHUE U OPraHUYECKHUE
coequHeHus. | eHeTnueckas CBSI3b
HEOPraHWYECKUX U OPTaHUYECKUX
BEILIECCTB

[TonTBepxkaaTh CylnieCTBOBAHUE
T€HETHYECKOU CBSI3U MEXKIY
HEOPraHMYECKMMH BEILIECTBAMHU

C ITIOMOLIBI0 YPABHEHUH
COOTBETCTBYIOIUX XUMUYECKHUX
PEAKIIUH.

PackpbIBaTh CyIIHOCTh OKUCIIUTEIBHO-
BOCCTaHOBHTEJIbHBIX PEAKIINN
IIOCPEACTBOM COCTABJICHHUS
ANIEKTPOHHOr O OajlaHCa ITUX PEAKLIH.
IIpoBoauTh peakuum,
ITOATBEPKAAFOIINE XapAKTEPHBIE
CBOMCTBA U3Y4aEMBbIX BEIIECTB,
pacro3HaBaTh ONBITHBIM NIYTEM
AHUOHBI, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYUYHbBIE
METO/1bl TO3HAHUS — TPOBEICHUE,
HAOJI0/IEHUE U OMHUCAHUE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPAIMOHHBIE U
71a00paTOpPHBIE OMBITHI, TPAKTHUECKUE
paboThI).

[IpencraBisaTh pe3yapTaThbl
XMUMHUYECKOTO KCIepUMEHTa B (hopMme
3alHMCH YPAaBHEHUN COOTBETCTBYIOIIHNX
peaxkuuii U e1aTh BBIBOJbI HA UX
OCHOBE.
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CrnenoBath paBUiIaM IOJIb30BAHUS
XUMHUYECKOMN MOCY10i U T1aO0paTOpHBIM
000pyI0BaHUEM.

[IpoBOIUTE BbIUKMCIEHUS

M0 YPAaBHEHUSAM XUMHUUYECKUX PEAKIUH.
CamoCTOATENBHO ITAHUPOBATH U
OCYILECTBJIATh CBOKO ITO3HABATEIIbH YIO
JESATENbHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B IPYNIOBOM yueOHOM

JESITeTLHOCTH
Hroro no pazneny 17
Pasznea 3. XumMus H ;KU3HL

3.1. | XuMus ¥ )KU3Hb 4 Ponb xumuu B obecrieueHuu PackpbIBaTh poJib XUMUU B pEIICHUU

HKOJIOTUYECKON, IHEPTETUIECKON 1
MUIIEBOM 0€3011aCHOCTH, Pa3BUTUU
MeaunuHbl. [ToHsITHE 0 HAYIHBIX
METOJaX MO3HAHMSI BEIIECTB U
XUMHUYECKUX PEAKLIUH.

[TpencraBnenus 06 00X HAYYHBIX
MPUHLIUTIAX TPOMBIIUIEHHOT O MOJTY4eHUs
BOXHEHIIINX BELIECTB (HA MpUMepax
IIPOM3BO/ICTBA aMMHUaKa, CEPHOM
KHCJIOTBI, METAHOJIA).

YenoBek B MHUpE BEILLIECTB, MAaTEPUAIIOB U
XUMHYECKHUX PEaKIUi: XUMUS U
3JI0pOBbE YEJIOBEKA; MTpaBuiIa
UCTIOJIb30BaHUS JIGKAPCTBEHHBIX

HYHEPreTUYECKUX, CHIPHEBBIX U
AKOJIOTMYECKUX TTPOOJIEM YEIOBEUECTBA,
OIHMCHIBATh OCHOBHBIC HAITPaBJICHUS
pa3BUTHS XUMHUUYECKON HAYKU U
TEXHOJIOTHH.

[TpumeHsTh paBuIa 6€30IMacHOTO
oOpallleHHs C BEIIEeCTBAMH,
HCITOJIb3YEMBIMH B TTIOBCEIHEBHOM
’KU3HH, TIpaBUJjIa MOBECHUS B IEIIAX
cOepexeHUs 30POBbS U OKPYKaIOLIEH
MIPUPOTHON CPEJIbl; TOHNUMATh BPE.T
(omacHOCTB) BO3/ICMCTBUS Ha KUBBHIC
OpPTraHW3MBbI ONIPEICIICHHBIX BEIECTB

cmbich nokaszarens [TJK, moscHsTs
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npenaparoB; MpaBuJia 0€30MacHOTO
MCIIO0JIb30BaHUS TIpenapaToB OBITOBOM
XMMHU B IOBCEAHEBHOU KM3HU. bBITOBAs
XHMHUYECKasi TPaMOTHOCTh

Ha MpUMepax CrocoObl YMEHBIICHUS U
MPEAOTBPAILICHUS UX BPEIHOTO
BO3JICHCTBUA.

AHaM3UPOBaTh U KPUTHYECKU
OIICHUBATh MH(POPMAIINIO, CBI3AHHYIO
C XMMHUYECKUMU MPOIECCaMU U UX
BJIUSIHAEM Ha COCTOSIHUE OKPYIKAIOIIEH
Cpelpl.

Hcnonb30BaTh MOIy4YEHHbIE 3HAHUS U
npescTaBiieHus o chepax
NEeSATEeLHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJIOTUSMHU, KaK
OCHOBY JIJIs1 OPUEHTALIUH B BBIOOpE
cBoelt Oynymieit mpodeccuoHaIbHON
NEATETbHOCTH.

[IpuHUMAaTh yyactue B 00CYXKICHUH
po0JIeM XUMHUYECKON M KOJIOTHYESCKOM
HaIpaBJIEHHOCTHU, BbICKA3bIBaTh
COOCTBEHHYIO MO3UIMIO IO MPoOIeMe U
npejsiaratb BO3MOXHbIE TYTH €€
perieHus

Htoro no pazneny 4
OBHIIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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