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OdenepanpHas pabouasi mporpamMma Mo y4eOHOMY mpeaMery «Xumus» (0a30BbId
ypoBeHb) (mpeaMeTHass o005acTh «ECTECTBEHHO-HAy4yHBIE TIpEaMEThI») (Jajee
COOTBETCTBEHHO — MpoTrpamMma Mo XHUMHH, XUMHUS) BKIIOYAET MOSICHUTEIBHYIO 3aITUCKY,
coJiep)kaHue OOy4eHWMsI, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS MPOTPAMMBI 10 XUMUH,
TUTAHUPYEMBIE PE3yJIbTaThl, TEeMaTHIECKOE TUTAHUPOBAHHE.

[TosicHuTenpHAS 3amMCKa OTpakaeT OOIMMe IEIM W 3aJadd W3YYCHHS XUMHH,
XapaKTePUCTUKY ICUXOJOTUYECKUX TPEANOChUIOK K €€ H3YYeHHIO O0ydJaroluMUcH,
MECTO B CTPYKType yd4eOHOro TIUIaHa, a TakKe MOAXOIbl K OTOOpY coepaHUS,
K ONpEICICHUIO IUIAHUPYEMBIX pE3yJdbTaTOB M K CTPYKTYpe TEMAaTHYECKOTO
TUTAHUPOBAHMSL.

Conepxanue OOydeHHS PACKPBIBAET COJEP)KATENbHbIE JIMHUH, KOTOpHIC
npeaiaraloTcs JUisi 00s3aTeNIbHOTO M3YYEHHUS! B KaXKJOM KJIacCe€ Ha YPOBHE CPEIHEro
oO1rero oOGpa3oBaHMS.

[InanupyeMble pe3ynbTaTbl OCBOCHHUS IMPOTrpaMMbl 1O XHWMHUHU BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIE PE3yJIbTaThl 3a BECh IMEpUOJA OOY4YeHHUSI Ha YpOBHE
cCpelHero o0Imero oOpa3oBaHUs, a TaKXKe MPEIMETHbIE JOCTHKEHHUS OOY4YaroIIerocs
3a KaXXJIbIi TOJ] OOy4eHHUS.

IMNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1Mo XMMHHM Ha ypOBHE CpeaHEro o0Iiero oOpa3oBaHus pa3padoTaHa
Ha ocHOBe {DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «OO6 obpa3oBaHHH
B Poccuiickoit ®enepauun», TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS (enepaabHOM
oOpa3zoBaTenbHOM mporpamMMmbel cpenHero oOmiero oo6pazoanus (DPOII COO),
NpeacTaBleHHbIX B dDenepaqbHOM TOCYIapCTBEHHOM O00pa30BaTEIbHOM CTaHIapTe
COO, c¢ yuérom Konmenuuu mnpenogaBaHus Yy4eOHOro mnpeaMera «XUMUS»
B 00pasoBarenbHbIX opranu3anusax Poccuiickoin @eaepannn, pean3yromX OCHOBHbIE
oOpa3oBaTeibHblE MPOrpamMMbl, M OCHOBHBIX MOJOXKEeHHH «CTpaTeruu pa3BUTHUSA
BocriutaHusi B Poccuiickoit denepaunn Ha nepuon a0 2025 roma» (Pacmopspkenue
[TpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0B K pa3paboTKe MporpaMMbl MO XUMHH, K ONPEACTECHUI0 00IIIeiH
CTpaTteruu OOy4YeHUs, BOCIUTAHUS U Pa3BUTHUS OOYYAIOUIUXCS CPEICTBAMH y4eOHOTro
npeamera «Xumus» aiua 10-11  kimaccoB Ha 0a30BOM  ypOBHE  COCTaBWIIM
koHuenryanbHsle mnonoxkenus @OIrOC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH,
COJIepKaHMs, pe3yJabTaToB oOOydeHUs] U TpeOOBaHUH K YPOBHIO IOJTOTOBKHU
BBIITYCKHHUKOB.

B cooTBeTcTBUM ¢ NaHHBIMHM TMOJIOKEHUSMU MporpamMma Mo XuMuu (06a30BbIN
YpOBEHB) Ha YPOBHE CPEAHETO 00IIeT0 00pa30BaHUS:

yCTaHABIMBAET o00s3aTeNibHOE (MHBAPUAHTHOE) MPEIMETHOE  COJIepiKaHUe,
OTpEJENSIET KOJIUYECTBEHHbIE M KAYECTBEHHBIE €r0 XapaKTePUCTUKHU HA KaKJIOM dTare
U3Y4YEeHUs MpeaMeTa, MPeAyCMaTPUBAET MPUHIIUIBI CTPYKTYPUPOBAHUSL COACPKAHUS U
pacrpeiesieHus ero o Kjiaccam, OCHOBHBIM pa3fiesiaM U TeMaM Kypca;
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1a€T TMPUMEpPHOE pacrpeesieHue y4eOHbIX YacoB MO TEMAaTUYECKUM pa3jesiam,
PEKOMEHIyeT MPUMEPHYIO TOCIE0BaTEIbHOCTh M3YyYEHUS OTIEIbHBIX TEM Kypca
C Y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKM y4eOHOTO IMpoIiiecca,
BO3PACTHBIX 0cobeHHOocTel oOyuatommxcst 10—11 kinaccos;

TaéT METOAMYECKYI0 HHTEpIpETaluio IeJied HM3ydyeHHs] TMpelMeTa Ha YpOBHE
COBPEMEHHBIX  MPUOPUTETOB B  CHUCTEME CpeAHero oobmero  oOpa3oBaHUs,
CoJlepKaTeIbHOM XapaKTEPUCTUKU TUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUSI OCHOBHOM
oOpa3oBaTeNbHON MporpaMMbl  CpeAHEero oOmero o6pa3oBaHUsl  (JUYHOCTHBIX,
METalpeMETHBIX,  MPEIMETHBIX), OCHOBHBIX BHJIOB  Yy4eOHO-TIO3HABATEIbHOU
JeATEeIbHOCTH O00y4Yarouierocss IO OCBOCHHMIO cojepkaHust mpeamera. [lo Bcem
Ha3BaHHBIM TIO3UIMSM B TMporpaMme IO XHUMHH COOJIOJIEHA MPEEMCTBEHHOCTh
c (enepanpHOil paboueld mporpaMMoil OCHOBHOTO OOIIEro 0Opa3oBaHUS IO XUMHUU
(mmst 8-9 kmaccoB 0Opa3oBaTEIbHBIX OpraHu3aIlii, 0a30BbIA YPOBEHB).

Xumuyeckoe oOpa3oBaHHE, MOJIYy4aeMOE€ BBITYCKHUKaMH OOLIe00pa30BaTeIbHON
OpraHu3allid, SIBISETCS HEOThEMJIEMOM YacThio MX 0Opa30BaHHOCTU. OHO CIYXUT
3aBEpPIIAIOIIAM ASTallOM peaju3alli Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE
KJIIOYEBBIX LICHHOCTEH, MPUCYIIMX IIEJIOCTHON CUCTEME XUMUYECKOTO 00pa3oBaHus. JTU
IIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPUPOJBI, (HOPMHUPOBAHHSI MHPOBO33PCHHS H
oOmIel KyJabTyphl YeENOBEKa, a TaKKe HDKOJIOTMYEeCKM OOOCHOBAHHOTO OTHOIIEHUS
K CBOEMY 3JI0pOBBIO M MNPUPOAHON cpene. Peanusyercss xumuueckoe oOpa3oBaHHE
oOydJarommxcsi Ha YpOBHE CPEIHEro oOIIero o0pa3oBaHUsS CpPEACTBAMU Y4eOHOTO
npeaMeTa «XUMHs», COJAEpKaHUe M TOCTPOCHHE KOTOPOTO OMpENIETIEHBI B MIPOrpaMme
M0 XMMHH C YIETOM CHEIUUKN HAYKW XUMHH, €€ 3HaUYCHUS B MMO3HAHUM TPHUPOIBI U
B MaTepHajJbHOM JKM3HM OOIecTBa, a TaKke ¢ Yy4éroM oOOmux Ieled u
NPUHLIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEHEro OOIIero
oOpa3zoBanuss B Poccuiickoii ®enepanuu. Tak, Hampumep, npu QOpMUPOBAHUU
CoJlep KaHMusl TIpeIMeTa «XUMHUs YYTCHBI CICAYIOIIHUE TOJOKEHUS O crenuduke u
3HAYCHUU HAyKH XUMUHU.

XuMHUsI KakK DJEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK HWIpaeT ocoOylo poJb
B COBPEMEHHOM IIMBUJIN3ALIMU, B CO3/IaHUM HOBOI 0a3bl MaTepuanbHON KyJabTypbl. OHa
BHOCHT CBOM BKJIaJl B (HOPMHpPOBAHHE PAIIMOHATHHOTO HAYYHOT'O MBIIIUICHHUS, B CO3JJaHUE
I[EJIOCTHOTO TIPEACTABICHUS 00 OKPYKAIOIIEM MHpPE Kak O EAUHCTBE MHPHUPOABI U
qeNoBeKa, KOTopoe (OopMHUPYeTCs B XMMHH Ha OCHOBE IMOHHMAHWs BEIIECTBEHHOTO
COCTaBa OKPY’KaIOIIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3H MEXKIY CTPOCHHEM BELIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMU 00JIACTSIMU MTPUMEHEHUSI.

TecHo B3aUMOACHCTBYS € IPYTrHMH C€CTECTBEHHBIMH HayKaMHW, XHMHS CTajia
HEOTHEMJIEMON YacThbl0O MHUPOBOM KYyJIBTYPbl, HEOOXOJAMMBIM YCIOBHEM YCIIECIIHOTO
Tpyda W OKU3HH Kaxaoro uneHa oOmiectBa. CoBpeMEHHas XUMHUS Kak Hayka
co3ujaTesibHasl, KaK HayKa BHICOKMX TEXHOJIOTUN HaIlpaBlieHa Ha pelIeHUE TJI00aIbHbBIX
po0JIeM YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOMN, MUIIEBOMH,
HKOJIOTUYECKOI 0€30MaCHOCTH U OXPaHBbI 3JJ0POBBSL.
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B cootBeTcTBUY € 00IIMMU LEISIMU U IPUHIIMIIAME CPEIHETO O0IIEro 00pa3oBaHus
comepkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BBI ypOBEHb H3YUCHHS)
OpPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYYarOIINXCS,
HEOOXOJAMMYIO HUM JJisi BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOYCHHS B JKU3HB COIMyMa, TPOIOJKEHUS O0Opa30BaHUS B PA3IMYHBIX 00JIACTSX,
HE CBSI3aHHBIX HEMTOCPEACTBEHHO C XUMHUEH.

CocCTaBISAIOIKUMH ITpeAMETa « XUMUS» SABISIIOTCA 0a30Bble Kypchl — «Oprannyeckast
xuMus» U «O0IIas ¥ HEOPTaHUYECKask XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPKaHHUSI
KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHMM 1O HEOpPraHUYeCKOM
XUMUM (C BKIIOYEHHEM 3HAHUM U3 00Ied XUMHUH) W OPraHUYeCKOM XUMUHU.
@dopMUpOBaHUE JAHHOW CHUCTEMbl 3HAHUWA MPU M3YYEHUHM MpeaMera o0ecleyrBaeT
BO3MOKHOCThH PACCMOTPEHHS BCET0 MHOTO00Opa3usl BEIIECTB HA OCHOBE OOIINX MOHSITHH,
3aKOHOB ¥ TEOPUN XUMUMU.

Crpyktypa coaepxkanHus KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHu4deckasi XuMus» cpopMupoBaHa B IpoOrpaMme 1o XMMUU Ha OCHOBE CUCTEMHOTO
noAxoJa K HW3YYEGHHMI0O YydyeOHOro marepuaia U OOYCJIOBJIEHA HUCTOPUYECKU
00OCHOBaHHBIM PA3BUTHEM 3HAHUI Ha ONpPEACIEHHBIX TCOPETUUYECKUX YpOBHAX. Tak,
B Kypc€ OpPTaHMYECKOM XHMMHH BEIIECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKOM
TEOPUU CTPOCHUSI OPTAaHUUECKUX COCMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMUUYECKUX U
AJIEKTPOHHBIX MPEACTABICHUA O CTPOCHHUH BemiecTB. CBeIeHHs 00 U3y4aeMbIX B Kypce
BEILIECTBAX JIAIOTCA B PA3BUTHUU — OT YIJIEBOJOPOJOB JO CIOMKHBIX OHOJIOTHYECKU
AKTUBHBIX COE€IMHEHHU. B Kypce OpraHMyecKkod XUMHUHM IIOJIY4YarOT pa3BUTHE
chopMHUpOBaHHBIC Ha YypPOBHE OCHOBHOIO OOIINEro 0Opa30BaHHS II€PBOHAYAIIBHBIC
MPEACTABICHUS] O XHUMHUYECKOW CBSI3U, KJIACCU(UKAIMOHHBIX TMPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOW pPEaKIIHH.

Iloqg HOBBIM yIJIOM 3peHUs B MmOpeaMere «XuMmus» 0a30BOr0  ypOBHS
paccMaTpuUBaeTCsd M3YYEHHBIH Ha ypOBHE OCHOBHOTO 00Iero o0Opa3oBaHUs
TEOPETUUECKUN MaTepuas U (aKTOJOTUYECKUE CBEACHUS O BEUIECTBAX U XUMUYECKON
peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0111as 1 HeopraHuueckas XuMus»» 00y4aromumMcst
MPEJOCTABISCTCS  BO3MOXXHOCTh OCO3HATh 3HAYEHUE MEPHOJUYECKOr0 3aKOHa
C OOIIETECOPETUUECKUX U METOJIOJIOTUUECKUX MO3UIINH, TIIyOXKe MOHATh UCTOPUIECKOE
U3MeHEeHHe (YHKIMA HTOr0 3akoHa — OT o0000marome g0 OOBICHAIONIEH WU
ITPOTHO3UPYIOLIEH.

Envnas cucremMa 3HaHMNM O BaXXHEMIIMX BELIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUHU, a TAKXKE€ O XHUMHUYECKHUX PEaKUMsIX, WX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus aomnonHsercs B Kypcax 10 m 11 kimaccoB anemeHTaMu
COJIepKaHMsl, UMEIOIUMHU KYJIbTYPOJOTHUECKUN U MPUKIAIHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TOHMMAHHIO B3aMMOCBSI3H XHUMUU C APYTUMHU HayKaMH, PACKPBHIBAIOT €&
poJib B TO3HABATEIbHOW W TPAKTUYECKON MESITEIbHOCTH YeNOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAKEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUU U TPAKTUICCKUX
MPWIOKEHUN XUMHUH, TIOMOTAIOT BBIMTYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO
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Y JINYHOCTHO 3HAYUMBIX MPOOJIEeMax, CBSI3aHHBIX C XUMHUEHN, KPUTHUECKH OCMBICIMBATh
uH(OPMAITUIO ¥ IPUMEHSATH €€ JIJIsl TIOTIOTHCHUS 3HAHUH, PEIICHUS HHTEIUICKTYTbHBIX
U DKCIEPUMEHTANBHBIX HCCIIEIOBATEIbCKUX 3a7ad. B 1enom cogepkanue yueOHOTO
npeaMeTa «XuMUs» JAHHOTO YPOBHS HM3YyUYEHMs] OPUEHTHUPOBaHO Ha (OpMHpOBaHUE
y 00yYaromuxcsi MHPOBO33PEHUECKOW OCHOBBI Il MOHMMaHUS (HUIOCOPCKUX HIEH,
TaKMX KaK: MaTepuajbHOE €IWHCTBO HEOPraHMYECKOTO M OPraHuyecKoro Mupa,
0OyCJIOBIGHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM W CTPOCHHEM, IMO3HABAEMOCTh
NPUPOIHBIX SIBICHUM MyTEM SKCIIEPUMEHTA U PEIICHUS IPOTUBOPEUUIN MEXKY HOBBIMU
dbakTaMl M TEOPETHMYECKHUMHU MPEINOChUIKAMH, OCO3HAHWE POJU XUMHH B PEUICHUU
AKOJIOTHYECKUX TPOOJIeM, a Takke MpoOjeM COEPEKEHUS dHEPTETHUECKUX PECYpPCOB,
CBIPbSI, CO3/IJaHUSI HOBBIX TEXHOJIOTUNA U MaT€PUAJIOB.

B mutane pemenus 3aa4 BOCHHUTAHUS, Pa3BUTHSA M COLMAIIM3AIMN 00YyYarOIIUXCS
MPUHSTHIC MPOrPaMMOM IO XUMHH MTOAXOAbI K ONPEEICHUIO COJAEPKaHUSI U TTOCTPOCHUS
peaMeTa TPEeayCMaTpUuBalOT (HOPMHUPOBAHNE YHUBEPCATBHBIX YYCOHBIX JEHCTBUM,
UMEIOINX 0a30BOE 3HAYEHUE IS PA3IMYHBIX BUIOB JACATEIHHOCTH: PEIICHUS TTPOOIeM,
MOKCKa, aHaJIn3a U 00paboTKH MH(OpPMAIIMK, HEOOXOIUMBIX JJI TPUOOPETEHUS OIbITa
MPAKTUYECKON W WCCIIENOBATEILCKON JCATEIBHOCTH, 3aHMMAIONIEH Ba)XHOE MECTO
B MTO3HAHUU XUMUHU.

B npakTtuke npemnojgaBaHusi XUMHUH KaKk Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus
TaK ¥ Ha YPOBHE CPEIHEr0 00IIero oOpa3oBaHUs, MPU OMPEACICHUN COIEePKATCIIEHON
XapaKTEPUCTUKU IIeJIed M3y4YeHHs TMpeaMeTa HampaBleHHEeM TEePBOCTEIICHHON
3HAYMMOCTH TPAIUIMOHHO TPU3HAETCS (DOPMHUPOBAHUE OCHOB XUMHUUYECKON HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON IEITEIbHOCTH Y€JI0BEeKa U KaK
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIUYECKOW TOUYKU 3PEHHS TAKOH
TIO/IXO/T K OTIPEACIICHUIO IeJIeH N3YUCHUS TIPEIMETa SIBIISICTCS BIIOJIHE OTPABIaHHBIM.

CorracHO TaHHOW TOYKE 3pEHUS TJIABHBIMH IEJISIMHA U3ydEHUS MTPeaMeETa « XUMHUS)
Ha 6a3zoBoM ypoBHe (10-11 ki1.) ABJSFOTCS:

dbopMuUpOBaHUE CHUCTEMbl XMMUYECKUX 3HAHUM Kak Ba)KHEHIEH COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOH JIeKAT KIIFOUEBBIC MOHSTHSI,
byHIaMCHTAIBHBIC 3aKOHBI W TEOPUHM XUMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C HCTOPUEH X Pa3BUTHS U CTAHOBJICHUS,

dbopMHpOBaHWE W Pa3BUTHE TPEJACTABICHUH O HAYYHBIX METOJaX ITO3HAHUS
BCIIECTB W XUMHUYECKHUX PEaKIUi, HEOOXOAMMBIX JJII TMPUOOPETeHUS YMEHUU
OPHUEHTUPOBATHCS B MUPE BEIICCTB U XUMUUYECKUX SBICHHUMA, HIMEIOIITUX MECTO B IIPUPO/IE,
B IPAKTUYECKOU Y MOBCEAHECBHOM KW3HH;

pa3BUTHE YMEHHUA M CIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
OOBSCHEHUEM XUMHUYECKOTO OHKCIIEPUMEHTa, COOJIOJICHHEM TpaBujil 0Oe30MacHOro
oOparlieHusi ¢ BEIeCTBaMu.

Hapsimy ¢ »Tum copepikarenbHash XapaKTePUCTHKA TIIEJIed W 3a1ad W3y4deHUs
IpeaMeTa B IporpaMMe Mo XMMUU YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU
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C HOBBIMU IIPUOPUTETAMH B CHCTEME cpeaHero obmero odpasoBanHus. Ceroass
B MPEINOJaBaHUU XUMUU B OOJBIIEH CTENEHU OTAAETCSA MPEANOUYTECHHE MPaKTHUYECKON
KOMIIOHEHTE COJIep>KaHusl OOy4EeHHs, OPUEHTUPOBAHHON HA MOATOTOBKY BBIITYCKHHKA
O0IIe00pa30BaTEIbHON  OpraHW3allMy, BJIAQJACIOIIEr0 HE HAO0OpOM 3HaHUM, a
(GYHKIIMOHATBPHOW TPaMOTHOCTBIO, TO €CTh CHOCOOaMH W YMEHHUSIMH AaKTHBHOTO
IOJIyYEHUs 3HAHUI U MPUMEHEHUS X B PEAJIbHOM JKU3HU JJIS1 pEUICHMs] TPAKTUUYECKUX
3a11ay.

B oroii cBa3m mpu u3ydeHun npeaMera «XuMHs» JOMUHHPYIOIIEE 3HAYCHUE
IPUOOPETAIOT TaKUeE 1eNIN U 3a7a4u, KakK:

ajanranus oOydYaroIMXCs K YCIOBUSIM JUHAMUYHO pPa3BUBAIOILEIOCS MMPAa,
(opMHUpPOBaHNE MHTEIJIEKTYaJIbHO Pa3BUTON JMYHOCTH, TOTOBOM K caM0O0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPaMOTHBIX PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM;

(opMupoBaHre y o0ydyarolmuxcsl KJIFOUEBbIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHLUN),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE MJISl Pa3UYHBIX BHUIOB JEATEIHHOCTH: PEIICHUS
npoOieMm, TMOUCKa, aHaiau3a W o0paboTku  uHGOPMAIMK,  HEOOXOIMMBIX
JUTS IPUOOPETEHUS OTIBITA IEATEIHbHOCTH, KOTOpas 3aHUMAaeT BaKHOE MECTO B TTO3HAHUH
XMMHH, a TakXe JJs OLEHKH C IMO3MLUH HKOJIOTMYECKOM Oe30IacHOCTH XapakTepa
BJIMSIHUSI BELECTB M XMMHUYECKHX IPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO
cpeny;

pa3BUTHE [IO3HABATEJIbHBIX MHTEPECOB, WHTEIUIEKTyaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM O00yYaroluXcsi: CIHOCOOHOCTH CAaMOCTOSITEIbHO MPUOOpETaTh HOBBIE
3HAaHUS 0 XWMHUU B COOTBETCTBHM C >KM3HEHHBIMH TMOTPEOHOCTSIMH, HCIIOJIb30BATh
COBpPEMEHHbIE H(OPMAaLIMOHHbIE TEXHOJIOTUH JIJIsl [TOMCKA U aHaIu3a yueOHOW U HayuHO-
TOMYJISIPHON HHPOPMAIIH XUMUYECKOTO COIePIKAHNUS;

(opMupOBaHHE U pa3BUTHE Y OOYYArOIIMXCS aCCOLMATHBHOIO U JIOTUYECKOTO
MBILUICHUSI, HAOIIOAATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NpPHU I[UIAHUPOBAHHUM W TPOBEACHUH XUMHUYECKOTO
IKCIEPUMEHTA;

BOCTIUTAaHUE Y O0yUaIONMXCsl yOKIEHHOCTH B TYMAaHHCTUIECKON HATIPABICHHOCTH
XUMHM, €€ BaXHOM pOJM B PEHICHUH TJI00aJbHBIX MPOOJIEM PpalMOHAIBHOTO
OPUPOJIOTIONB30BAHUS, TIOMOJHEHUSI JHEPreTUYECKUX PECypcoB U COXpPaHEHMs
IPUPOTHOTO PAaBHOBECHsS, OCO3HAHUSA HEOOXOMUMOCTH OEpEeKHOTO OTHOIICHUS
K TpUPOAE M CBOEMY 3/I0pPOBbIO, a TaKKe NPUOOPETEHHs ONBITa HCIOJIb30BAHUS
MOJyYEHHBIX 3HAHUHN ISl TPUHATHS TPAMOTHBIX PEIICHW B CHUTYaIUSAX, CBSI3aHHBIX
C XUMUYECKIUMH SBIICHUSMHU.

[enu w 3amaun  u3ydeHus mnpeaMeTa «XUMHS» TMOIYYWIA TMOAPOOHYIO
METOJMYECKYI0 MHTepHperanuto B paszeine «l[lmanupyemsle pe3ynbTaTbl OCBOECHMS
IporpaMMbl IO XUMHUN», OJarogapss yeMy oOecrnedeHo YETKOE MPEJCTABICHUE O TOM,
KaKhe 3HAaHUS U YMEHHUS UMEIOT MpsSMOE OTHOLIEHHE K peaJu3alud KOHKPETHOM
LEJIH.
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B yueGHOM miaHe cpenHero oOiero oOpa3oBaHHUsl IpeAMET «XUMUs» 0a30BOT0
YPOBHS BXOJUT B COCTaB MPEAMETHOM 06nactu « EcTecTBeHHO-HAy4YHBIE IPEIMETHD».

OOr1iee YMCIIO YacoB, PEKOMEHIIOBAHHBIX JJIsl U3ydeHUss Xumuu — 68 dacos:
B 10 xnacce — 34 gaca (1 yac B Hegemo), B 11 kinacce — 34 gaca (1 yac B Hefel0).
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COJEP)KAHUE OBYUYEHMUSI*

10 KJIACC

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHUU

[IpenMer oOpraHuvecKOM XWMUU: €€ BO3HMKHOBEHHE, pa3BUTHE U 3HAYCHUE
B IIOJyYCHUHM HOBBIX BEIIECTB M MAaTEpUAIOB. Teopus CTPOEHHUS OPraHUYECKHUX
coenunenuii A.M. BytiepoBa, €€ ocHOBHbIe MoOyOkeHUsA. CTpYKTypHBbIE (POPMYIIbI
OpPraHMYeCKuX BelIeCTB. ['oMonorus, nsomepus. XUMUYECKasd CBA3b B OPraHUYECKUX
COEMHECHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBinenne o KilaccuPUKalUM OpraHUYECKUX BemlecTB. HomeHknatypa
OpraHUYECKUX COCAMHEHUH (CHCTeMaTU4YecKas) U TPUBUAIbHBIC HA3BAHUS BAXKHEHIINX
IIPEICTABUTEINIEN KIIACCOB OPraHUYECKUX BELIECTB.

JKCNepPUMEHTAIbHbIE METO/bI H3Yy4YeHHs BelleCTB M X NMpPeBpaleHuii

O3HakoMIIeHHE ¢ 00pa3liaMy OPraHUIeCKHUX BEIIECTB U MaTepHUajIaMy Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OpPraHMYEeCKUX BEIECTB, HAONIOJIEHUE U OIHUCAHUE
JIEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB IIPU HAarpeBaHUU
(rutaBieHue, 0OYrIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB U CTPOECHHE, TOMOJIOTMYECKUM psifl. MeTaH 1 3TaH — NpocTeuine
MPEJCTABUTENIN AJIKAHOB: (DU3NYECKUE U XUMUYECKUE CBOMCTBA (pEeaKlUK 3aMeIIeHUs U
TOpPEHHs), HAaXOXKJIECHUE B PUPOJE, TOJIYYEHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUW psii. DTUIEH U MPONUIIECH —
MPOCTEUINE TIPEICTABUTENIN ATKEHOB: (PU3UYECKUE M XMMUUYECKHE CBOWCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUJpATAllUM, OKUCICHUS W TMOJUMEPU3ALINH),
MOJYYEHHE U IPUMEHEHHE.

Ankamuensl: Oyrammen-1,3 wm wmetwnOyragueH-1,3: cTpoeHHE, BaKHEHIIIHNE
XUMHUUYECKUE CBOMCTBa (peakiuusi mnoiauMepusanuu). [lonydyeHne CUHTETHUYECKOTO
Kay4dyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHS, TOMOJOTHYECKUN Psl. AUETUICH —
MPOCTEUIITUHN MPEJCTAaBUTEIh aJTKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUYECKUE
CBOMCTBa (p€aklMd THUIPUPOBAHUS, TaJOTCHUPOBAHUS, THUApPATAIIUU, TOPEHUSA),
MOJyYE€HHE U IPUMEHEHHE.

Apensbl. beH3out: coctaB, cTpoeHue, GU3NYECKUE U XUMUYECKHUE CBOMCTRA (PEeaKIuu
raJloreHUPOBAaHUS M HUTPOBAHMS), TOJy4YeHUE M TNpuUuMeHeHue. Toayon. cocmas,
cmpoeHue, @uauueckue U Xumuyeckue Ce0Ucmea (peakyuu 2anoceHupoSanus u
HUMpOBanus), noiyuyenue u npumernenue. TOKCUYHOCTh apeHOB. ['eHeTHueckasi CBS3b
MEXK]y YIJI€BOAOPOAaMU, MPUHAIIEKAITUMHU K Pa3IMYHBIM KJIaccam.

! Kypcueom B TeKcTe BBIIEIECHBI DIEMEHTHI COJAEPKAHMA YYeOHOTO MaTepuana, KOTOPHIE H3y4aloTCs
B 03HAKOMHTEIHLHOM IUTAHE W HE BKIFOYAIOTCS B COCTAaB NPEIMETHBIX pe3ynbratoB ocBoeHus ®OII COO
Ha 6a30BOM YPOBHE.
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[TpuposHbIE HCTOUYHUKH YIII€eBOAOPOAOB. [IpupoaHblil Ta3 U NONyTHBIE HEPTIHBIE
ra3el. Hedtpb u e€ mpoucxoxaenue. CriocoOsl nepepadoTku He(TH: IEPETOHKA, KPEKUHT
(TepMUYECKH, KaTaauTHueckuil), nuponu3. Ilpoaykrel mnepepaOoTku HePTH, UX
IPUMEHEHUE B TPOMBILIUIEHHOCTM U B ObITy. KaMeHHBIM yronb W HPOAYKTHI €ro
nepepaboTKu.

JKCIepUMeHTAIbHbIE METObI H3y4YeHHs BelleCTB M UX MpeBpaleH il

O3HakomIIeHHE ¢ 00pa3laMu IIacTMAacc, KayqyKoB U pe3uHbl, Kouiekiuu «Heptb»
U «YTolb», MOJCIUPOBAHUE MOJEKYI YIIEBOJAOPOJOB U TaJOreHOMPOU3BOJIHBIX,
MPOBE/ICHNE MPAKTUYECKON PadoThI: MOJYyYEHUE ITHUIICHA U U3YYCHHUE €T0 CBOMCTB.

PacuéTHble 3agaun

Berancnenns mo ypaBHEHHIO XMMHUYECKOM peakIuu (Macchl, 00bEMa, KOJIMUECTBA
HMCXOJHOTO BEIIeCTBA WJIM TIPOJYKTa PEaKIWH I10 M3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WJIM MPOYKTOB PEAKIIUN).

Kucaopoacoaep:xammue oprannieckKue coeJMHEeHUs

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHOM U ATAHOJ: CTPOCHHE, PU3NYECKUE U
XUMHUUYECKUE CBOMCTBAa (peakiuuh C aKTUBHBIMU MeETaJUlaMH, TaJIOT€HOBOJAOPOAAaMH,
ropeHue), npuMeHeHrue. BogopoiHbie CBsi3U MEXAy MOJIeKyJaMu crupToB. JleicTBue
METaHOJIa ¥ 3TAHOJIa HA OPTraHU3M YEJIOBEKA.

MHoroaToMHbI€ CIUPTHI. DTUJICHTJIMKOJb U TJIMIEPUH: CTpoeHue, (GU3NYecKue u
XUMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBHUE CO MICJIOYHBIMH METaJUIaMH, KadeCTBEHHas
peakiysi Ha MHOTOaTOMHbIE cUpThl). JleiicTBue Ha opraHu3M yenoBeka. [IpumeHnenue
JIMLEPUHA U STUJICHTJIUKOJIS.

deHo: CTPOSHUE MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue derHoa.

Anbaerusisl u kemoHvl. opManbaerui, aleTaibIerua:; CTpoeHue, Guznueckue u
XUMHUYECKHUE CBOMCTBA (pEakIMM OKHUCIEHUSI U BOCCTAHOBJICHUS, KayeCTBEHHBIC
peaKkium), NoJydYeHUEe U MPUMEHEHHE.

Ayemon: cmpoeHue, gusuueckue u xumuyeckue ce0uUcmea (peaxyuu OKUCIeHUs U
80CCMAHOBIIEHUS), NOJLYYEHUE U NPUMEHEHUE.

OmHOOCHOBHBIE TpeJeIbHbIE KapOOHOBBIC KUCIOTH.. MypaBbHHAs W YKCyCHas
KHUCIIOTHI: CTPOEHUE, (PU3NIECKHE K XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE 7S Ki1acca
KHCJIOT, peakuus dSTepudukaiuu), MojaydyeHue u mnpuMeHeHue. CreapuHOBas W
OJIEMHOBAsI KMCJIOTHI KaK MPEACTABUTEH BBICIINX KapOOHOBBIX KUCJIOT. Mblla KaKk COJU
BBICIIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

Crnoxxnaple 2(pUpHl KaK MPOU3BOAHBIC KapOOHOBBIX KHCIOT. [HUAPONN3 CIIOMKHBIX
a¢upos. Kupsl. I'uaponus xupos. [Ipumenenue »kupoB. buosorndeckas poJib )KUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMS YTIIEBOJOB (MOHO-, AW- W TOJUCAXAPHUIBI).
['mroko3a — mpocTelmnii MOHOCaXapH1: 0COOCHHOCTH CTPOEHUS] MOJIEKYJIbI, PU3NUECKUE
U XUMUYeCKue cBoMcTBa (B3amMmopeicTBue ¢ ruapokcuaoM wmeau(ll), oxucimenue
aMMHUa4YHBIM pacTBOpoM okcuma cepedpa(l), BoccranoBieHre, OpOKEHUE TIIOKO3bI),
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HaXOXJIEHUE B MPHUpOJEe, MpUMEHEHHe, Ononornueckas poib. Dotocunres. OpykTosa
KaK M30Mep TITFOKO3bI.

Caxaposza — npedcmasumens ouUcaxapuoos, cUOpoIuU3, HAX0HCOeHUue 8 npupooe u
npumeHenue.

Kpaxman u memniono3a kKak HpupoaHble moiuMepbl. CTpoeHHe Kpaxmana u
IEJUTI0N03bI. PU3NYECKUE M XUMUYIECKUE CBOMCTBA Kpaxmalia (TUIpOIn3, KaYeCTBCHHAS
peaxIus ¢ HOJ0M).

JKCNepUMeHTAIbHbIE METO/IbI H3yYeHHsl BellleCTB U UX NMpeBpalieHn i

[IpoBenenune, HAOMIONCHUE W OMHCAHUE JAEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaYE€CTBEHHBIE PEAKITUU OJJHOATOMHBIX CITUPTOB (OKHUCICHUE 3TAHOIa OKCUIOM
meau(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJACHCTBUE TIUIEPUHA C THAPOKCHIIOM
menu(Il)), ampaerugoB (OKHCIEHHME aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  meau(Ill), B3ammopeiicTBMe Kpaxmana € HMOJIOM), TPOBEJCHUE
MPAKTUYECKON pabOTHI: CBOMCTBA pacTBOPA YKCYCHOM KUCIOTHI.

PacuéTHble 3a1aun

Beraucnenns mo ypaBHEHHI0 XUMHUYECKOM peakiuu (Macchl, 00béMa, KOJIUYeCTBa
HMCXOJHOTO BEIIECTBa MM IMPOAYKTAa pEeaKIMd II0 HU3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO M3 UCXOJAHBIX BEIIECTB WIIM IIPOTYKTOB PEAKIHH).

A30Tcojepikalue oprannyeckne coeInHeHns

Amunwl. Memunamun u auuiun: cocmas, cmpoenue, usuyecKue u Xumuyeckue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHCIIOTBI Kak aM(oTepHbIE OpraHWYecKWe coeauHeHus. Duznyeckue u
XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MMpUMepe TIuIMHa). buonoruyeckoe 3HaueHue
amMmuHOKHUCTOT. [lenTumbl.

benkum kak TpUPOIHBIE BBICOKOMOJICKYJISIPHBIC coeauHeHus. llepBudynas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIIKOB. XHUMHUECKHE CBOWCTBA OCIIKOB: THIPOJIU3,
JIeHATypallys, Ka4eCTBEHHbIC PEaKIIUU Ha OCJIKH.

JKCIepPUMEHTAJIbHbIE METOAbI U3yUYeHHsI BelIeCTB U UX MpeBpalieHui
HaOnronenne u omnucaHue JEMOHCTPAIIMOHHBIX OIBITOB: JI€HATypalus OeIKoB
IIPU HarpeBaHMH, [IBETHHIC PEAKIIMHU OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIE TOHATHUS XUMHU BBICOKOMOJICKYJSIPHBIX COCIMHECHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENICHB MOJIMMEPHU3aIlnH, CPEIHSSI MOJICKYJISIpHAs Macca.
OcHOBHBIE METO/BI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN — TOJMMEpHU3AIHs U
MIOJINKOHICHCAITUS.

IInacmmaccol  (nonusmusien, NOIUNPONUTIEH, NOJUSUHUIXIOPUO, NOIUCMUPOTL).
Hamypanonoiti u cunmemuyeckue xkayuyku (0ymaoueHosvili, XJ10pPONPeHOs8blll U
uzonpenosulit). Bonoxna: namypanvhvie (x10nox, wepcmov, WéNK), UCKYCCMBEHHbLE
(ayemammoe 8010KHO, BUCKO3@), CUHRMemu4ecKue (Kanpor u iaécam).

11
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JKCNepuMeHTA/IbHbIe MeTObI H3Y4YeHHs BellleCTB U MX NpeBpalleHui
O3HakomileHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4JyKOB.

Me:xnpeaMeTHbIE CBSI3H

Peasmzanuss MeXnpeaMETHBIX CBS3€M IPU M3YYEHUH OPTraHUYECKOM XUMHH
B 10 Kyacce oCylIECTBIISIETCA Yepe3 UCIOIb30BAaHUE KAK OOLIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TAK W TOHATHUM, SBILIIOIIUXCS CHUCTEMHBIMH JUISl OTIEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO11ue ecTeCTBEHHO-HAaYUHbIE IOHATUSA: SIBJICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHAIIU3, CUHTE3, KIIAaCCU(PUKALUS, MEPUOJIUYHOCTb, HAOIIOEHUE, U3MEPEHUE,
DKCIIEPUMEHT, MOJICIINPOBAHUE.

®uzuka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKHI
YPOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHUE BEUIECTBA, (pU3MUYECKUE
BEJIMYUHBI U €JUHULBI UX U3MEPEHUS.

buonorusi: knerka, opranu3M, Ouocdepa, OOMEH BEUIECTB B OpPraHU3ME,
(oTOCHHTE3, OMOJIOTUYECKH aKTUBHBIE BENIECTBA (OEJIKH, YIIIEBObI, JKUPbI, (DEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHbIE MOPOJbl, IOJE3HbIE HCKOINAEMble, TOIUIMBO,
PECYpPCBL.

TexHonorus: MUUIEBblEe MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MUTAHUS, MOIOIINE
CpEJICTBA, JICKaPCTBEHHBIE U KOCMETHYECKUE MPenapaThl, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIIACC

Teopernueckne 0CHOBbI XUMHH

XUMHUYECKHUI dJeMeHT. ATOM. Sapo atoma, M30TOMbI. DJIEKTpOHHAs 000JI0YKa.
DHepreTUYecKre YpPOBHH, IMOAYPOBHH. ATOMHBIC opOuTamu, S-, P-, d- BJIEMEHTHI.
Oco0eHHOCTH pacrpeiesieHUs JICKTPOHOB TT0 OPOUTANISIM B aTOMaX AJIEMEHTOB MEPBBIX
YETHIPEX MEPUOI0B. DIEKTPOHHASI KOH(DUTYpAIUsl aTOMOB.

[Tepuonnueckut 3axkoH u llepronnueckass cuCTEMAa XMMHUYECKHX DJIEMEHTOB
A.N. Menneneera. Csizp mnepuoauueckoro 3akoHa u Ileproguyeckoil CHCTEMBI
xumMuueckux dyeMeHToB .M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMMHYECKHX DJIEMEHTOB W 00pa3yeMbIX HMU
MPOCTBIX U CJIOXHBIX BEHIECTB IO TpynnaM U NepuojaM. 3HAUYCHHE MEPUOUYECKOTO
3aKOHA B Pa3BUTUM HAYKH.

CrpoeHnue BeliecTBa. XUMUYECKas CBs3b. BUbI XUMUUYECKOU CBSI3U (KOBAJICHTHAs
HEMoJISIpHAass M TMOJsipHasi, HWOHHAs, MeTainyeckas). MexaHu3Mbl 00pa30BaHUS
KOBAJICHTHON XMMHUYECKOW CBA3M (OOMEHHBIN M JIOHOPHO-aKLENTOpHBIN). BogopoaHas
CBsI3b. BalleHTHOCTh. DJIEKTPOOTPULIATENIBHOCTh. CTeneHb okucieHus. IOHbI: KaTHOHBI
Y QHHUOHBI.

12
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BemecTBa MOJEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOSHUS. 3aKOH IMOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUMA KPUCTATUTHICCKON PEIIETKH.

[TonsiTue 0 TUCHEPCHBIX cucTeMax. MICTHHHBIC U KOJUTOUIHBIE PacTBOPBL. MaccoBast
JI0JIs1 BEIIECTBA B PacTBOPE.

Krnaccudukanus HEOpraHMYeCKUX coeAMHEeHUH. HoMeHkIaTypa HEOpPraHWYeCKUX
BeIeCTB. | 'eHeTHdeckass CBA3b HEOPTraHMYECKHX BEIIECTB, MPUHAIIC)KAIINX
K Pa3JIMYHbIM KJIacCaM.

Xumudeckas peaknus. Kimaccudukarus XUMUYIECKUX peaKIfii B HEOPTaHUIECKOM
U OpPraHUYEeCcKOM XUMHUHU. 3aKOH COXPAHEHHS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U
MIPEBPAIICHUS SHEPTUH MPU XUMUICCKUX PEAKITUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT paziuyHbIX (akTopoB. OOpaTuMbIe
peakiuu. XuMudeckoe paBHoBecre. DaKkTOPhI, BIUSAIONINE HA COCTOSHUE XUMUIECKOTO
paBHOBecus. [Ipuniun Jle [larenbe.

Onextponutuueckas auccounuanus. CunpHble W ciabbie ekTponuThl. Cpena
BOJIHBIX paCTBOPOB BEIIECTB: KUCIIAs, HEUTpallbHAas, MEeN04YHast. [loHamue 0 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuuu uoHHOTO OOMeHa. [ UOpoaU3 HeopeaHuuecKux u
OpeaHU4ecKux geujecms.

OKHCIIUTENTFHO-BOCCTAHOBUTEINIbHBIE  peakiuu. [lonamue 06  3nekmponuze
pacniaeos u pacmeopos coel. llpumenenue snekmponusa.

JKCcNepUMEeHTAJIbHbIE METOIbI H3Y4Y€eHHS BeleCTB M UX NMpeBpalleHnH

Hemonctpanus Ttabnui «l[lepmomnueckas cuctemMa XHMHUYECKHX  3JIEMEHTOB
.. MenneneeBay, u3ydyeHue Mojiefied KPUCTAUIMYECKUX PEHIETOK, HAOI0ICHUE
U OINKCAaHUE JIEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OMBITOB (Pa3jI0KEHUE MEPOKCHUAA
BOJIOPOJia B MPUCYTCTBUM KaTallU3aTOpa, OIPEIEICHUE CpPEelbl pacTBOPOB BEIIECTB
C MOMOIIBI YHUBEPCATHHOTO WHIAUKATOPA, PEAKIIUU MOHHOTO OOMEHa), MPOBEIICHUE
MPaKTUYECKON paboThl «BnusHue pa3iaudHbX (AKTOPOB HA CKOPOCTh XHUMHYECKOM
peakuum».

PacuéTHble 3aaun
PacyéTrel no ypaBHEHHMSIM XMMHUUYECKUX PEAKIUi, B TOM YHUCJIE TEPMOXUMUYECKUE
pacy€Thl, pacU€Thl C UCIIOJIBL30BAHUEM MTOHSITUS «MACCOBasi JOJISl BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Tlonoxxenue HemetaisioB B [lepuoguueckoil cUCTEME XMMHUYECKUX
anemenToB J[.W. MenneneeBa u 0coOeHHOCTH cTpoeHus: aToMOB. Du3nueckue cBOMCTBRA
HEMETAJUIOB. AJUIOTPOINHS HEMETAJJIOB (Ha MpuUMeEpe Kuciaoponaa, cepsl, dochopa u
yriepona).

XYMMHYECKHE CBOMCTBA Ba)XHEHIIMX HEMETA/IOB (rajoreHoB, Cephl, a30Ta,
docdopa, yriaepona u KpeMHHs) U UX COSAUHEHUHN (OKCHIIOB, KHUCIOPOICOAEPKAITUX
KHUCJIOT, BOJJOPOJIHBIX COCTMHEHU).

[IprMeHeHne Ba)XHENIIMX HEMETAJUIOB U UX COCINHEHUM.
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Meramnbl.  Ilomoxxenne wmerauioB B llepuoanueckon cUCTEME XUMHYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOCHHSI 3JIEKTPOHHBIX 000I0YEK aTOMOB
MetaioB.  OOmue  ¢usmyeckue cBoiictBa MeTawioB. CIlaBel  METaJUIOB.
DJIEKTPOXUMHUYECKUH Pl HANIPSHKEHUH METaJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAJIOB (HATPpUM, KWK, KaJIbIIUNA, MarHUH,
ATIOMUHUH, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue crmocoObl ToJydeHust MeTaioB. Memannypeus. Kopposus memannos.
Cnocobwl 3awumul om kopposuu. [IpuMeHeHre METaJIOB B OBITY M TEXHHUKE.

JKcNepUMeEHTAbLHbIE METOIbI H3Y4YeHHs BeleCTB M UX MpeBpalleHnH

N3yuenne kosutekiuu «MeTamibl U CIIaBbl», 00pa3lloB HEMETAIUIOB, PEIICHHE
AKCIEPUMEHTANbHBIX 33/1ad, HaOJMIOJCHUE U ONHCAaHUE JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOICHCTBHE THAPOKCHIA ATTFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI0Yei, KAYECTBEHHBIC PEaKI[MK Ha KATUOHBI METAJJIOB).

PacuéTHble 3a1aun

Pacuétel Maccel BemiecTBa WM OOBEMA Ta30B MO HM3BECTHOMY KOJUYECTBY
BEILIECTBA, MACCe UM 00BbEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, PacUETh
Macchl (00BbEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEaKIMH, €CJIM OJHO U3 BEIIECTB
MMEET MTPUMECH.

XuMuUS 4 )KH3Hb

Ponp xmmum B oOecrnieueHUH 3KOJIOTHYECKOM, JHEPreTHUYSCKOW U IHUIIEBOM
0€301acHOCTH, pa3BUTHHM MeIUIIMHBL. [IOHATHE 0 HAYYHBIX METOAaX MO3HAHUS BEICCTB
Y XUMUYECKUX PEaKIUH.

[IpencraBienuss 06 OOMIMX HAYYHBIX MPUHIMUIIAX MPOMBIIUICHHOTO MOJTYyYEeHUS
BAKHEHUIIINX BEILIECTB.

UenoBek B MUpE BEMIECTB U MATEPUATIOB: BaXKHEUIIINE CTPOUTEIbLHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE  MaTepuaibl, KpacKu, CTEKJIO, KEpaMHKa, MaTepuabl
JUISL DJICKTPOHUKH, HAHOMAaTEpHabl, OpPraHUUEeCKHUE U MUHEPAJIBHBIC YI00pCHHS.

XuMHUsi H  3J0pPOBbE YEJIOBEKA: TMPABWJIA MCIOJb30BAHUSA JICKAPCTBEHHBIX
npenapaToB, MpaBuja OE30MaCHOT0 HMCIOJIb30BAHUS TMPENapaToB OBITOBONM XHUMHH
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBA3H

Peanuzanuss MeXnpeIMEeTHBIX CBA3€H MPU M3YYEHUHU OOIeld U HEOPraHMYeCKOu
xuMHuM B 11 Kjacce OCyIIecTBISETCS Yepe3 MCIOJIb30BAaHUE KaK OOILIMX €CTECTBEHHO-
HAayYHBIX IIOHATHUW, TaK W IIOHATUW, SBISIOIIMXCS CUCTEMHBIMU JUIA OTACIBHBIX
[IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO61re ecTeCTBEHHO-HAYYHbIE MOHATHS: HAy4YHbIN (DAKT, TUIOTE3a, 3aKOH, TEOPHUs,
aHaJln3, CHUHTE3, KiIaccu(duKanus, MNEepPUOAUYHOCTb, HAOIIOJEHUE, HKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SBJIICHUE.

@du3nka: MaTepus, SJHEPIrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, N30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJA, DPHEPIrEeTUUECKUN YPOBEHb, BEILECTBO, TEJIO, O0OBEM,
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arperaTHO€ COCTOSIHUE BELIECTBA, (PU3NYECKUE BETUUYMHBI U €IUHUIBI UX HU3MEPEHHUS,
CKOPOCTb.

buonorus: kinerka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuHEpanbl, TOPHBIE MOPOJbI, TMOJE3HBIE MCKOIMAaeMble, TOIUIMBO,
peCypCHlI.

TexHONmorusl: XWMHUYECKass MPOMBIIIICHHOCTh, METAJUIYPIrusi, MPOU3BOJCTBO
CTPOUTENIBHBIX  MAaTEpUANIOB,  CEIBCKOXO3SIMCTBEHHOE  IPOM3BOACTBO,  IHUIIEBas
IIPOMBIIIJICHHOCTS, dbapmaneBTUUYECKAS IIPOMBILIJIEHHOCTb, IIPOU3BOACTBO
KOCMETHYECKHX  MpenapaTroB, MNPOU3BOACTBO  KOHCTPYKIHMOHHBIX  MaTEpHUAJIOB,
AJIEKTPOHHAS [POMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHHS 00yUYatOIIUMHUCS
OporpaMM CcpenHero oomero oOpa3oBaHUs (JIMYHOCTHBIM, METAlpEeIMETHbIM U
npeaMeTHbiM). HayuyHo-MeTonn4yeckol OCHOBOM Il  pa3palOOTKH  IUIaHUPYEMBIX
PE3yJIbTaTOB OCBOEHUS IIPOrpaMM CpeAHEro o0miero o0pa3oBaHus ABISETCS CUCTEMHO-
NEeATEIbHOCTHBIN ITOAXO.

B coorBercTBUM ¢ CHCTEMHO-AEATEIBHOCTHBIM IMOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IpeaMeTa « XUMUsS» Ha YPOBHE CPEIHEro OOIIEro
00pa30BaHMsI BBIJICJIEHBI CIEAYIOLINE COCTABIISIOIINE:

OCO3HaHHME OOYYAIOMIUMHCS POCCHHUCKOM TpaKJaHCKOM  HIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH U CAMOOIIPEACIICHUIO;

HaJM4he MOTUBALUU K O0yUEHHIO;

LICJICHANIPABJIICHHOE PpAa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX LICHHOCTEH U UCTOPUYECKHUX TPaauLUi 0a30BOM HAYKU XHUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOACTBOBATbCS B CBOEH
JEATEIHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMMU, IPUCYIIUMH LIEIOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJINYUE MPABOCO3HAHUS SKOJIOTHMUECKON KyJIbTYPbl U CHOCOOHOCTH CTaBUTh LEJIU
Y CTPOUTH KU3HECHHBIE TIJIaHBbI.

JIMYHOCTHBIE PE3yJIbTATHl OCBOEHUS MPEAMETA «XUMUSD» JOCTUTAIOTCS B €UHCTBE
y4eOHOH M BOCIUTATEIbHOW IEATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKHMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U UEaJaMU POCCHICKOTO
Ipa)/1aHCKOT0 00I1IeCTBa, MPUHIATHIMU B 00IIECTBE HOPMaMH U MIpaBUJIaMU TOBEJICHUS,
CIIOCOOCTBYIOLIIMMHU MPOLECCaM CaMONO3HAHUS, CaMOPa3BUTHS M HPABCTBEHHOI'O
CTaHOBJICHUSI INYHOCTH 00YyYaIOLTUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  IpeaMeTa  «XHUMHSD»  OTPaXKaroT
cOPMHPOBAHHOCTh  OMbITA [O3HABATEJIbBHOW W  MPAKTUYECKOW  JAESTeNbHOCTU
oOyuJaromuxcs Mo pean3aluy MPUHATHIX B OOIIECTBE LIEHHOCTEN, B TOM UUCJIE B YACTHU:

1) rpasKaaHCKOro BOCIIMTAHUS:

OCO3HAHMS OOYYAIONIMMKCS CBOMX KOHCTUTYLHOHHBIX IIPaB M OOS3aHHOCTEM,
YBKEHUS K 3aKOHY U ITPABOIOPSIKY;

MPEICTABICHHS O COIMAIbHBIX HOPMaX M MpaBUIaX MEKINYHOCTHBIX OTHOIICHUMH
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JAEATEIBHOCTH MPH CO3JaHUH YIEOHBIX
IPOCKTOB, PEIICHUH YYeOHBIX W IMO3HABATCIbHBIX 3a/a4, BBIMOJHCHHH XHUMHUYECKHX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTH MOHMMATh Y IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JPYTUX MPU aHAIHU3€E PA3IMYHbIX BUJIOB YUEOHOH AESATENbHOCTH;

2) NIATPHOTHYECKOTO BOCTIMTAHNS

LIEHHOCTHOTO  OTHOUIEHUS K HMCTOPUYECKOMY M  HAy4YHOMY  HAacJEIUIo
OTEUYECTBEHHOW XUMHH;

yBaXEHUSI K TPOLECCy TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
IPUMEHEHUSI XHMHH, OCO3HAHMSI TOTO, YTO JOCTHMKEHUS HAYKH €CTh pe3yJbTaT
JUIMTENIbHBIX HAOIIOAEHUH, KPOMIOTJIUBBIX SKCIEPUMEHTAIBHBIX ITOMCKOB, IOCTOSIHHOTO
TpyZa YYEHBIX U IPAKTUKOB;

MHTEpPECA U ITO3HABATEJIbHBIX MOTHBOB B IOJYYEHHH WM IOCIEAYIOIIEM aHAIU3e
MH(pOpMAIKU O IEPENOBBIX TOCTHXKEHHUSIX COBPEMEHHOM OT€YECTBEHHON XUMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBECHHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYyalldU, CBSI3aHHBIE C XUMHUYECKUMHU SBJICHUSMH,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI
1 [ICHHOCTHU,;

TOTOBHOCTH OLICHUBATh CBOE MOBEJACHUE U ITOCTYIIKM CBOMX TOBAPHIIEH C TTO3ULIUHI
HPABCTBEHHBIX U IMPABOBBIX HOPM U OCO3HAHME ITOCIICACTBUN 3TUX MTOCTYIKOB;

4) popmMupoBaHuA KYJIbTYPHI 3/10POBbSI:

NOHMMaHUS LIEHHOCTEN 3/10pOBOTO U 06€30MacHOro o0pa3a KHU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (H3WYECKOMY U MCUXHYECKOMY
3I0POBBIO;

coOno/IeHns mpaBwyl  0O€30MacCHOr0 OOpallleHus C BEUIeCTBAMU B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JIESATENBHOCTH;

MMOHUMAaHUS LIEHHOCTU MPaBUJI MHAUBUIYAIBHOTO U KOJUIEKTUBHOIO 0O€30MacHOro
MOBEACHUS B CUTYALMSIX, YTPOKAIOLIUX 3A0POBBIO U KU3HHU JIFOJICH;

OCO3HaHUSl TOCIEACTBUA W HENPUATUS BPEIHBIX NPUBBIYEK (YyHOTpeOJIeHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHHUS );

5) TPy10BOTO BOCIIUTAHMS :

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B YU€OHO-UCCIIEA0BATEILCKOM JEATeTbHOCTH,
OOIIIECTBEHHO MOJIE3HON, TBOPUECKON U APYTHUX BUIAX EATCILHOCTH;

YCTAHOBKM Ha aKTMBHOE Y4YacTHE B PEIICHUM MPAKTHYECKUX 3a/1ady COLUAIBHOU
HaIPaBJICHHOCTH (B paMKax CBOETro Kjacca, IIKOJIbI);

WHTEpeca K TMPAKTUYECKOMY H3YyYCHHIO Tpodeccuii pa3nmuHoro  poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHHUS TTPEAMETHBIX 3HAHUM 110 XUMUH;

YBAKEHUS K TPYAY, JIOAAM TPYJla U pe3yibTaraM TPYyAOBOHM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYATBHOW TPACKTOPUU 0Opa30BaHUA,
Oynymeld mpodeccuu W peanu3ariil COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XWUMHUU, HMHTEPECOB U MOTpeOHOCTEU
00111eCTBa;

17



denepanbhas padouas nmporpamma | Xumus. 10—11 kinaccer (6a30BbIil ypOBEHB)

6) 3K0JI0rHYecKOro BOCIIMTAHHUS:

HKOJIOTMYECKH IIeJIECOO00Pa3HOr0 OTHOLIEHUS K TMPHUPOJAE, KaK HCTOYHHKY
CYILIECTBOBAHUS KU3HU HA 3€MJIC;

MOHMMAHUA TJ00AJbHOIO XapakTepa OJKOJOTUYECKUX MpoOsieM, BIHSHUSA
HDKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIIBHOM CPEbI;

OCO3HaHUsl HEOOXOAMMOCTH HCIIOJIb30BAHUS JTOCTHKEHUN XUMHUU JJIsl PELICHMS
BOIIPOCOB PALIMOHAIBHOTO IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEINpPUATUSA JEHUCTBUN, NPHUHOCAIIUX BpPEJ OKpPYXkKAoLEH NPHUPOIHOU
cpelle, yMEHUs IPOTHO3MPOBATH HEOJArONPUATHBIE HKOJIOTHYECKUE MOCIEICTBUS
NPEANPUHUMAEMBIX JEUCTBUM U NIPENOTBPAIIATh UX;

HaJU4Msl Pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHHS, 3IKOJOTHYECKON KYJIbTYpHI,
OMbITa AESATENBHOCTA SKOJOTWYECKOW HAIPaBIECHHOCTH, YMEHHSI PYKOBOACTBOBATHCS
UMU B N103HABATEIbHON, KOMMYHUKATUBHOW U COLMAIIBHON IPAaKTHKE, CHOCOOHOCTH U
YMEHMSI aKTUBHO IPOTUBOCTOSTH UAEOJIOTHH XeMo(poouu;

7) HeHHOCTH HAYYHOTO MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHON IPAKTUKH;

MMOHUMAaHUs CreUM(PUKU XUMHUH KaK HAayKd, OCO3HaHMs €€ posid B (POPMUPOBAHUH
pPalMOHAJIBHOIO HAy4YHOIO MBINUICHUS, CO3JAaHUHM LEJOCTHOTO  IPEICTABICHUS
00 OKpyXarolieM MUpe Kak O €IUHCTBE MPUPOJbI U YEJIOBEKA, B IO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHu IpoOJIeM COXpPAHEHHs PUPOIHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0CO0O0M 3HAUMMOCTH XUMHH ISl COBPEMEHHOM LIMBUIIU3AIUH: B €€
T'YMaHUCTUYECKOW HAMpPaBICHHOCTH W BAXXHOW pOJM B CO3JIaHUM HOBOW 0asbl
MaTepuaIbHOW KyJIbTYpbl, PEHICHHH TIJI00AJbHBIX MNPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJI0BEUYECTBA — CHIPEBOM, YHEPTETUUCCKOM, ITUITIIEBOM M SKOJOTHYSCKONM O€30IMacHOCTH,
B Pa3BUTHUM MEAMIIMHBI, 00ECIEUYEHUH YCJIOBHM YCHEIIHOTO TpyJda M 3IKOJIOTHYECKU
KOM(OPTHOM KU3HU KaXKIOro YjieHa OOIIeCcTBa;

€CTECTBEHHO-HAYYHOW I'PAMOTHOCTH: IOHMMAaHUS CYLIHOCTH METOJOB IIO3HAHMA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh MOJydyaeMble
3HAHMS JJI1 aHajdu3a U OOBSICHEHMS SIBJICHHN OKpY>KAIOIIEro MUpa U MPOUCXOASIINUX
B HEM WM3MEHEHUH, YMEHHMs JejlaTh 0OOCHOBAHHBIE 3aKIIIOUEHHSI HA OCHOBE HAYYHBIX
(aKTOB M UMEIOIIMXCS JAHHBIX C IEJIbI0 TIOJYYEHHUsI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JJIA PEIICHUS
po0sIeM B peasibHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpEeCa K IMO3HAHUIO U UCCIIEI0BATENBCKON AEATEIBbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHMIO,
K aKTMBHOMY ITOJIyYEHHMIO HOBBIX 3HAHUU IO XMMHH B COOTBETCTBHM C KU3HEHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTAM TpyAa B pasiuyHbIX cdepax mnpodeccuoHaIbHON
NEATEIBHOCTH.
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METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOCHUS YUEOHOT 0 peaMeTa « XUMUs» Ha YPOBHE
cpeaHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBIE TUISL (dbopMupoBaHus MHUPOBO33pEHUS oOyJaromuxcs
MEXIUCUUIUTMHAPHBIE (MEXIpEeIMETHbIe) OOIlIeHayuYHble TOHATHUS, OTPaKaoIIue
IEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHEIU(PHUKY METOI0B TTO3HAHUS, UCTIOIB3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, YHEPTHs, SIBICHUE, IPOLECC, CUCTEMA,
HAY4YHBIA (paKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS, UCCIIECTOBAHHE,
HaOII0/ICHNE, U3MEPEHNUE, SKCTIEPUMEHT U JIPYTHE);

yHUBEpCaJbHble y4eOHblE JIeHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,
peryisTUBHBIE), obecneunBaromue (GpopmupoBaHue (GyHKIHOHATBHOM I'PaMOTHOCTU U
COLIMAJIbHON KOMIETEHIIMH 00Y4arOIINUXCS;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIB30BATh OCBOEHHBIE MEXJIMCUUIUIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIbHbBIE YUEOHbIE IEHCTBUS B IO3HABATEIBLHON U
COLIMAJIBHOM ITPaKTHUKE.

MeTtanpeameTHbIe pe3ysIbTaThl OTPAXKAOT OBJIAJICHUE YHUBEPCAIbHBIMU Y4€OHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JACUCTBUSAMH.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble JJoruueckue aecTBHA:

CaMOCTOSTENIbHO (hOPMYJIUPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENIEINIATh LEU ACATEIBLHOCTH, 3aJ1aBas apaMeTpbl U KPUTEPUH UX JOCTHKEHHUS,
COOTHOCHUTD PE3YJIbTATHI JICATEIBHOCTH C IMTOCTABJICHHBIMU LIEISIMU;

WCTI0JIB30BATh MPU OCBOCHUY 3HAHUM MTPUEMBI JIOTUYECKOTO MBIIIEHUS — BBIACISATh
XapAKTEPHbIC TPU3HAKU TMOHSATHM M YCTAHABJIMBATH HUX B3aMMOCBSA3b, HCIOJIb30BATh
COOTBETCTBYIOIIIHME MOHATHUS JJIs1 OOBSICHEHUS OTJIETbHBIX (PAaKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS U KPUTEPUM JJIs1 KJAcCU(UKAIIMU BEIIECTB U XUMHUYECKUX
peaKLuii;

YCTaHABIMBaTh  MPUYUHHO-CIICICTBCHHBIC CBSI3U MEXITY M3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE paCCyX JeHUs (MHAYKTHUBHBIC, ICNYKTUBHbBIC, 110 aHAJIOTHUN),
BBISIBJIATH 3aKOHOMEPHOCTM M MPOTHUBOPEYUA B PACCMATPUBAECMBIX SABJICHUSIX,
(GbOopMyIMPOBATH BHIBOJIBI U 3AKITIOUCHUS;

NPUMEHATH B MPOLECCE MO3HAHUA, HCMHOJIb3YEMbIE B XUMHHM CHUMBOJIMYECKHUE
(3HAaKOBBIE) MOJICNIH, TPEOOPA30OBLIBATH MOJICJIBHBIC MPE/ICTABICHUS — XUMUYECKUHN 3HAK
(cuMBOJI) DyeMeHTa, XUMUYecKass (GopMyna, ypaBHEHHWE XUMHUYECKON pEakiuu  —
MIPU PEIICHUH YUEOHBIX TTO3HABATENIBHBIX U MPAKTUYECKUX 33714, IPUMEHSITh Ha3BaHHbIC
MOJICJIbHBIE TIPEJICTABIICHUS I BBISABJICHUS XAPAKTEPHBIX IPU3HAKOB M3Y4YaeMBbIX
BEIIECTB U XUMUYECKUX PEAKLINHM.
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Ba3oBnle ucciaenoBareJbCcKue 1eMiCTBUA:
BJIAJIETh OCHOBAMM METOJIOB HAYYHOTO ITO3HAHUS BEILECTB U XUMUYECKUX PEAKIINM;
(GopMyTUpPOBAThH LEH U 33]]a4H UCCIIEIOBAHUS, HCIIOIH30BATh MOCTABICHHBIE U
CaMOCTOSITENIEHO CPOPMYITMPOBAHHBIE BOIPOCH! B KAUYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl JOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXICHUU,

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO TUIAHUPOBAHUS U ITPOBEAECHUS YYCHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBaTh YMEHHUS HAOMIOAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €ro pe3ysbTar, (OpMyIHpOBaTb OOOOUIECHUS WU
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJBTATOB HCCIENOBAHUSA, COCTABIATH
00OCHOBaHHBIN OTUET O MPOJEIAHHOM padoTe;

MpUOOPETATH OMBIT YYEHUYECKON UCCIIEI0BATENbCKON U TPOECKTHOM I€ATEIbHOCTH,
HPOSIBIISATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PELICHMUS
IIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOA0B [IO3HAHMUS.

Pabora ¢ unpopmanumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX WHGOpMalU (HAYIHO-TIOMYJIsIpHAs
JUTEepaTypa XMMUYECKOTO COJEp KaHUs, CIpaBOYHbIE mocolusi, pecypcel MHTepHeTa),
aHAJIM3UPOBATh MH()OPMAILIMIO PA3IMYHBIX BUJOB U (HOPM MPEICTABICHUS, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(opMyIupOBaTh 3aMPOCHl U MPUMEHTH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
uH(pOopMaIuu, HEOOX0IUMOM JIJIsl BHITIOJIHEHUS! YUEOHBIX 3a]1a4 ONPECIEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  HWCIHOJB30BaHUS  MHGPOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHI U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (hopMy TpencTaBiieHus WHOOpMAIUU
(cxemsl, rpauKy, 1UarpaMMbl, TaOIUIIbI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAYUYHBIM SI3bIK B KayeCTBE CPEJCTBA MpH paboTe C XMMHUYECKOM
uHpopMaIuet: TPUMEHTh MEXKITpeIMETHbIE ((hU3nUecKue U MaTeMaTH4YEeCKHUe) 3HAKU U
CUMBOJIBI, (hOPMYJIBI, a00OpEeBUATYPBI, HOMEHKIATYPY;

UCTIONB30BaTh M TPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCHCTBHS:

3a/71aBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMOll TeMbl B XOJe Jauajiora
W/WIW  JUCKYCCHHM, BBICKAa3bIBaTh WJICH, (OPMYIUPOBATh CBOU  MPEIJIOKCHUS
OTHOCHUTCIIBHO BBITIOJIHCHU A Hp@I[JIO)KCHHOﬁ 3aJadu,

BBICTYIIATH C npe3eHTauHeﬁ PE3YyJIbTATOB IM03HaBaTCIbHOM ACATCIIBHOCTU,
IMMOJIYYCHHBIX CaMOCTOATCIBHO WM COBMCCTHO CO CBCPCTHHUKAMH IIPHU BBIIIOJITHCHHU
XUMHUYCCKOIr0o OSKCIICPUMCHTA, HpaKTHqCCKOﬁ pa6OTI>I II0 HCCIICOOBAaHUIO CBOMCTB
U3y4aeMbIX BEILECTB, pealn3aluyd Yy4eOHOro NpoeKkTa U (POPMYIHPOBATH BHIBOJIBI
10 pe3yjibTaraM HpOBGI[éHHBIX I/ICCJIGILOBaHI/Iﬁ HyTéM COTrJIaCOBaHMUA HOSI/IHI/Iﬁ B X0JI€
00CYXJIeHHsI 1 OOMEHA MHEHHUSMH.
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PerynsiTuBHble YHUBeEpPCaJibHbIe Y4eOHbIC HeHCTBUS

CaMOCTOSATENIbHO IUIAHUPOBAaTb M OCYIIECTBIISITH CBOIO  MO3HABATEIbHYIO
NEeSATEIbHOCTh, omnpenensss e€ Uead W 3aJaud, KOHTPOJIMPOBATb U 1O Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii ITOPUTM JCHCTBUI TP BBHITTOTHECHUH
y4eOHBIX U MCCIIEIOBATEIBCKUX 3aja4, BEIOMpaTh Hanbosee 3 OEKTUBHBIN CrIOc00 MX
pelieHus ¢ y4ETOM MOJTydeHUsI HOBBIX 3HAHUN O BEUIECTBAX M XUMUYECKUX PEAKIIHIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuyeckas XUMHUS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTH MPEJICTABICHUN O XUMUUECKON COCTAaBIISIONICH €CTECTBEHHO-
HAay4YHOUW KapTUHBI MUPA, POJIU XUMUU B TIO3HAHUU SIBIICHUI TPUPOJILI, B POPMUPOBAHUHU
MBIIUICHUS U KYJIbTYPhI JIMYHOCTH, €€ (DYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOMN
JUISL pEIICHUs MPAaKTUYECKUX 337a4 MU DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIECHHS
K CBOEMY 37I0POBBIO U IIPUPOJIHOM CPEXE;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHUN, KOTOPas BKIIFOYAET: OCHOBOIIOJIATAIOIIINE
MOHATUSL (XUMHUYECKUN DJIEMEHT, aToM, JJIEKTPOHHas 000JO0YKa aroMa, MOJIEKYJIa,
BaJIEHTHOCTb, AJIEKTPOOTPHUILIATEILHOCTh, XMMHUYECKAsl CBSI3b, CTPYKTypHas (opmyia
(pa3BEépHyTas U COKpaIl€HHAas1), MOJIb, MOJIIPHAsI Macca, MOJISIPHBIA 00BEM, YTIEepO HBIHN
CKeTeT, PYHKIMOHAIIbHAS TPYIITA, PauKall, U30MEPUsl, H30MEPHI, TOMOJIOTHYECKUH PSIII,
TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOJ W a30TCOAEpX AIIHEe COCIUHEHUS, MOHOMeEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust ctpoeHust oprannyeckux BeniectB A.M. ByTiiepoBa, 3aK0OH COXpaHEHHSI MACChI
BEILIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKH SI3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHMUS,
JeXalye B OCHOBE NMOHUMAaHUSA MPUYMHHOCTU M CUCTEMHOCTU XMUMHUYECKHX SIBIICHHM,
(bakToJOrMYecKue CBEJEHUSI O CBOWMCTBAaX, COCTaBe, MOJYyYEHUH U O€30MacHOM
WCIIOJIb30BAaHUU BAKHEHIIMX OPraHWMYECKUX BEIIECTB B OBITY W MPaKTUYECKOU
JEATEeIIbHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHMU BBISBISATH XapaKTepHbIC TPU3HAKU TOHSATHH,
yCTaHaBJIMBAaThb MX  B3aHMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE  TOHSATHS
MIPU OTIMCAHUU COCTaBa, CTPOCHUS U IIPEBpaIlCHU OPraHMUYECKUX COCTMHEHU;

cOpPMHUPOBAHHOCTh ~ YMEHUW  HCIOJB30BaTh  XUMHUYECKYIO CHUMBOJIMKY
JUTSI COCTaBJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOW) HOpMyT
OPraHUYECKUX BEIECTB U YPABHEHUN XUMHUYECKUX PEAKLUN, U3rOTaBIMBATH MOJEIIH
MOJIEKYJ OpPraHMYECKUX BEMIECTB Uil WLIIOCTPAMM MX XHMHYECKOTO U
IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHUPOBAHHOCT, YMEHUW YCTAHABIUBATh MPUHAIICKHOCTh H3YUEHHBIX
OpraHMYeCKUX BEIIECTB [0 UX COCTaBY U CTPOCHUIO K OMpeNeIEHHOMY KIaccy/rpymme
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COCIMHEHUN  (YTIeBOJOPOJAbI,  KHUCIOPOJ W  a30TCOJAEpXkallhe  COEIUHEHUS,
BBICOKOMOJICKYJISIDHBIC COCJMHEHHUSI), JlaBaTh WM Ha3BaHUS IO CHUCTEMAaTHYECKON
nomenknarype (IUPAC), a Takke NpPUBOAWTH TPHBHAIbHBIC HAa3BaHHUS OTACIIBHBIX
OpPraHUYECKUX BEUIECTB (ITUJICH, IPOIUIICH, alleTHIICH, STUIICHTIIUKOIIb, TIIULEPHUH, (EeHO,
dbopmanbIerua, areTalbIeTu, MypaBblHAsT KUCJIOTA, YKCYCHAs KHCJOTa, OJCHHOBAs
KHCJIO0Ta, CTEAPUHOBAs KMCII0TA, TIII0K03a, (PPyKTO3a, Kpaxmall, lIeJUTI0JI03a, TIIUIUH);

c(hOpPMHUPOBAHHOCTH YMEHHUSI OTIPEICIIATH BUBI XHMHUYECKOM CBSI3U B OPTAaHUYECKIX
COeIMHEHUAX (OIMHAPHBIC U KPaTHBIE);

cOPMUPOBAHHOCTh YMEHUSI TMPUMEHATH TMOJOXKEHUS TEOPUH  CTPOCHUS
opranndeckux BemecTB A.M. byrtiepoBa ans OOBSICHEHUS 3aBHCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHSI MaCChl BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh COCTaB, CTpOeHUE, puznueckue u
XUMHYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB OPTaHUYECKUX
BEIllECTB (METaH, 3TaH, 3TUJICH, MPOIMWIEH, aleTulieH, OyTaauen-1,3, MeTrmiOyTaaueH-
1,3, OeH30J, METaHOJ, 3TAaHOJ, JTHJICHIJIMKOJb, TIUIEPUH, (PEHOJI, aleTalbICTH]I,
MypaBbHHasi U YKCYCHasl KUCIIOTBI, TJIIOKO3a, KpaxMmall, LEJUII0J03a, aMHUHOYKCYCHas
KHUCJIOTa), WJUIIOCTPUPOBATh TE€HETHYECKYI0 CBSA3b MEXAY HHUMHU YpaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HWCTOYHHKHU YTJIEBOJOPOHOTO
ChIpbs (HETh, MPUPOAHBIA Ta3, yroyib), CIOCOObBl MX MEpepabOTKH U MPAKTUYECKOE
pUMEHEHHUE TIPOYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTH YMEHUM MPOBOJIUTH BHIYUCIECHHUS 110 XUMHUYECKUM YPABHEHUSIM
(Maccel, 00BbEMa, KOJIMYECTBA KMCXOAHOTO BEIIECTBA WM MPOJYKTA PEAKIHH TI0
U3BECTHBIM Macce, OO0BEMY, KOJIMYECTBY OJHOTO M3 HUCXOJHBIX  BEILECTB
WM TIPOAYKTOB PEAKIUN);

c(hOpPMHUPOBAHHOCTh YMEHUU BIAJETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIAX
HAay4YHOTO MMO3HAHUS, HUCIOJIb3YEMbIX B XUMHH MPU W3YUYCHHUH BEIIECTB U XUMHUYECKUX
saBieHUN (HAOMIOJIeHWEe, W3MEpPEHHEe, SKCIEPUMEHT, MOJECIUPOBAHUE), HCIOJIH30BaATh
CUCTEMHBIC XMMUYECKUE 3HAHUS JJISI PUHSITHUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMH U UX PUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHMM COONIOJATh MpaBujia IOJb30BAHUS XHUMHUUYECKOM
MOCYI0M 1 1a00paTOpHBIM 000PYIOBaHUEM, a TAKKE IIPABUIIA OOPAIIIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIUSIMU MO BBITIOJIHEHUIO JIJAOOPATOPHBIX XUMUUECKUX OIBITOR,;

chOPMHUPOBAHHOCTh yYMEHUW IUIAHUPOBAaTh W BBIMIOJHITH  XUMHYECKHUI
AKCHEPUMEHT (TIPEBpallEHUs OPraHUYECKUX BEIIECTB MPU HArpEeBaHUU, MOIYYCHHE
ATUJIEHA M M3YyYCHHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMM OPTaHMYECKUX BEIIECTB,
JeHaTypanus OCJKOB TPH HArpeBaHWM, IBETHBIC PEaKIMu OETKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKU O€30MacCHOCTU MPU OOpAIllEHUU C BELIECTBAMHU U J1a00paTOPHBIM
000pyZOBaHUEM, NPEJCTABIATh PE3yIbTaThl XUMHUYECKOIO HKCIEpUMEHTa B (opme
3aMKCH YPaBHEHUH COOTBETCTBYIOMIUX PEAKIUN M (POPMYIUPOBATH BHIBOIBI HA OCHOBE
ATUX PE3YJIbTATOB;
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COPMUPOBAHHOCTb ~ YMEHUH  KPUTHYECKH  AHAIU3UPOBATh  XHUMHUYECKYIO
UH(pOpMaIMIO, IOJTYyYaeMYI0 U3 pa3HbIX HCTOYHUKOB (CPEACTBa MACCOBOM MH(pOpMAIUH,
WHTepHET U 1pyrux);

c(OpMHUPOBAHHOCTh YMEHUI COOJIIO/1aTh IPaBUiIa SKOJOTUUECKH 1IEIeCO00pa3HOro
NOBEJICHUS B OBITY U TPYJOBOM JIE€ATEIBHOCTH B IIEJIAX COXPAHEHMsI CBOETO 3/I0POBBS U
OKpY’KaoIlled MPUPOAHON Cpelbl, OCO3HABaTh OINACHOCTh BO3JCWUCTBUSA Ha JKUBBIE
OpraHu3MBbl ONPEIEIEHHBIX OPraHUYECKUX BELIECTB, HOHUMas cMblci okaszareis 11K,
NOSICHATh HAa MpPHUMEpPax CHOCOObl YMEHBIIEHUS W MPEJOTBPAILEHUS HX BPEIHOTO
BO3/ICIICTBUS Ha OPraHU3M YEJIOBEKA;

Uig  O0yYaromMXCsi C OrPaHMYEHHBIMH BO3MOKHOCTSMHU 3/10pPOBbS: YMEHHUE
OPUMEHATh 3HAaHUA OO0 OCHOBHBIX JIOCTYIHBIX METOAAaX IO3HAHUSA BEIIECTB U
XUMHUYECKUX SIBJICHUM;

U CIENbIX M CIA0OBUIAIIMX OOYYaIOIIMXCS: YMEHHUE HCIOJIB30BaTh PEbedHO
TOYEUYHYI0 cucTeMy o0o3HaueHuil JI. bpaiins 1uist 3anucu XuMU4ecKux GopMy!IL.

11 KJIACC

[IpenMeTtHbie pe3ysbTaThl OCBOEHHUS Kypca «OO0Ias ¥ HEOpPraHUYECKass XUMUSD)
OTpaXKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUM: 0 XUMHUUECKON COCTaBIISIFOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBl MHUpA, POJM XWMHUU B TIO3HAHWHU SABJICHUM TNPUPOJIBI, B
(GhopMUPOBAHUM MBIIIUICHUSI U KYJBTYPhl TUYHOCTH, €€ (YHKIIMOHATBLHON I'PAMOTHOCTH,
HEOOXOMMOW MJi PEIICHUS MPAKTUYECKUX 3a7ad U IKOJOTMUYECKH OOOCHOBAHHOTO
OTHOIIICHUS K CBOEMY 3/I0POBBIO U IPUPOJHOU CPEIE;

BJIQJICHUE CUCTEMON XUMUYECKUX 3HAHUI, KOTOPas BKJIFOYAET: OCHOBOIIOJIATAIOIINE
HMOHATHA (XUMHUYECKHI DJIEMEHT, aTOM, HM30TON, S-, P-, O- 3JEeKTPOHHBIC OpPOUTAIIU
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
AJIEKTPOOTPUILIATEILHOCTh, CTEIEHb OKHUCIICHUS, XUMHYECKas CBs3b (KOBAJICHTHAas,
HMOHHas, METANINYECKasi, BOAOPOJIHAS ), KPUCTALINYECKAs PEeIIETKA, TUIIBI XUMHUYECKUX
peaKIuid, PacTBOP, BJIEKTPOIUTHI, HEAJIEKTPOIUTHI, SIEKTPOIUTHIECKAS TUCCOLUALIMS,
OKHUCJIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHYECKOM peakluu, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUST DJIEKTPOIUTHUYECKONW JIUCCOILMAIIUH,
nepuoguueckui 3akoH .M. MeHneneeBa, 3aKOH COXpaHEHHS MACChl BEIIECTB, 3aKOH
COXpaHEHUs U TPEBpAICHUS] PHEPTUM MPU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3bIK XHMHUH, MHPOBO33PEHUYECKHE 3HAHMS, JICKAIIM€ B OCHOBE
MOHUMAHUSI TMPUYMHHOCTH W CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (haKTOJIOTHYECKUE
CBEJICHMS O CBOMCTBaX, COCTaBe, MOJYYEHUU U OE30MTaCHOM HCIIOIb30BaHUN BAXKHEHIIINX
HEOPTaHWYECKUX BEIIECTB B OBITY M IPAKTUIECKOMN JACATEIHPHOCTH YEIIOBEKA,;

c(hOPMHUPOBAHHOCTh YMEHHMH BBISBIISATH XapaKTepHbIC TPU3HAKU TTOHSATHH,
YCTaHABIMBAaTh WX  B3aWMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME  IOHATHS
IIPY ONKMCAHUH HEOPTAHWYECKUX BEIIECTB M UX MPEBPAILICHUM;
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cOPMHUPOBAHHOCTh ~ YMEHHMH  HCMOJb30BaThb  XUMHUYECKYIO CUMBOJIUKY
JUist  cocTaBieHus: (GOpMYJ BELIECTB U YpPaBHEHUM XHMMHYECKHX  PEaKIHid,
cucremarnyeckyro HomeHknatypy (IUPAC) u TpuBHallbHbIE Ha3BaHUS OTACIbHBIX
HEOPraHWYECKUX BEUIECTB (YyrapHbIid ras, yrileKUCIbId ra3, aMMHAK, Talll€Has U3BECTb,
Herami€Hasi U3BeCTb, IUThEBAS COJIa, TUPUT U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUU OMNpENEATh BAJICHTHOCTh M CTENEHb OKHCICHHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKOU CBSI3H
(koBaJieHTHasi, MOHHAsl, MeETaJUIMYeCcKas, BOJOpPOAHAas) B COCAMHEHMSX, THII
KPUCTaJUIMYECKOW PEIIETKH KOHKPETHOTO BEIleCcTBa (aATOMHAs!, MOJIEKYJIIpHAsl, HOHHAS,
MeTaJUIMYecKas), XapakTep Cpebl B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUM;

c(OPMHUPOBAHHOCTh YMEHUM YCTAHABIMBATH MPUHAMJICKHOCTh HEOPTaHUYECKUX
BEIIECTB IO HX COCTaBY K OMNPEACIEHHOMY KIACCY/TPYIIE COEAMHEHHH (IIpOCThie
BEI[ECTBA — METAIbI U HEMETAJUIbl, OKCHJbl, OCHOBAHUS, KHUCIOTHI, amM(pOTEpHbIC
TUJIPOKCH/IBI, COJIN);

c(OPMUPOBAHHOCTh YMEHUU pacKpbIBaThb CMBICH  MEPUOJUYECKOTO  3aKOHA
JI.W1. MenneneeBa U 1€MOHCTPUPOBATH €I0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIbHYIO U
IPOrHOCTUYECKYIO (PYHKLINU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JeMeHTOB 1-4 mnepuonoB Ileprognyeckoil cHCTEMBbl XHMHYECKUX
snemenToB JI.M. MeneneeBa, CONB3Ys MOHITUS «S-, P-, -3JICKTPOHHBIC OPOUTAIINY,
«QHEPreTHUYECKUE YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB
XMMHUYECKUX JJIEMEHTOB M MX COEIMHEHWHM MO nepuoaam u rpynnam llepmoandeckon
cucTteMbl XuMudeckux saemeHToB .M. Menpaeneena;

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XUMUYECKUE
CBOMCTBA  HEOPraHUYECKUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,  MOJATBEPKIATh
CYLIECTBOBAHME TE€HETHYECKOM CBSI3M MEXIYy HEOPraHWYeCKHMMH  BEIlEeCTBaMU
C IOMOIIBIO YPABHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

cOPMHUPOBAHHOCTh yYMEHHUS  KIACCU(PUIIMPOBATh  XUMHUYECKHE  pPEaKIuu
M0 Pa3JIMYHBIM NpPU3HAKaM (YHCIY M COCTaBy PEArupyIOIIUX BELIECTB, TEIJIOBOMY
ahdexTy peakuuu, HU3MEHEHUIO CTENEHEW OKHUCIEHUS JJIEMEHTOB, OOpaTUMOCTH
peaKkiK, YYacTHIO KaTalu3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABJIATh YPABHEHUS PEAKIMMN Pa3IM4HbIX THUIIOB,
MIOJIHBIE M COKpAIIEHHBIE YPAaBHEHHS PEaKIMii MOHHOTO OOMEHA, yYWTHIBAs YCJIOBHSI,
MIPU KOTOPBIX ATU PEAKIIUU UAYT JI0 KOHIIA;

c(OPMUPOBAHHOCTh ~ YMEHUW  MPOBOAUTH  PEAKIMH,  MOJTBEPKAAIOLINE
KAueCTBEHHBI COCTAB PA3JIMYHBIX HEOPTraHUYECKUX BEUIECTB, PACMO3HABATH OMBITHBIM
yTEM HOHBI, IPUCYTCTBYIOLIME B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEUIECTB;

cOPMHUPOBAHHOCTh ~ yYMEHUH  pACKpbIBaThb  CYIIHOCTb  OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUi MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOIO OallaHca 3THUX
peaKkuuu;
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c(OPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakiuy OT PA3NUUHBIX (AKTOPOB; XapaKTEpP CMEUICHUS XUMUYECKOI'O PAaBHOBECHS
B 3aBUCUMOCTH OT BHelHero Bo3aeictsus (npunnu Jle IllaTense);

c(hOpPMHUPOBAHHOCTh YMEHHM XapaKTepPU30BaTh XUMHUYECKUE IMPOIIECCHI, JIeKAIIE
B OCHOBE MPOMBIIUIEHHOIO IIOJYyYE€HUsS CEPHOM KHCIOTBl, aMMHAKa, a TaKKe
c(hOpPMHUPOBAHHOCTH MPEACTABICHUIN 00 00X HAYYHBIX MPUHITUIIAX U IKOJIOTHUECKHUX
npo0emMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJAUTH BHIUUCICHHUS C UCTIOJIB30BAHUEM TTOHSITHS
«MaccoBasi 101151 BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHUH Ta30B MPU XUMUYECKUX
peakIMsIX, MacChl BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Ui o0bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIMU BELIECTB, TEIJIOBOTO 3¢ dekTa
peaKuy Ha OCHOBE 3aKOHOB COXPAaHEHHUs MAacCChl BEIIECTB, IPEBPALICHUS U COXPAHECHHUS
SHEPIUH;

c(hOpMHUPOBAHHOCTh YMEHHMM COOJIOJATh TMpaBUjia IOJb30BAHUS XUMHUYECKOU
MOCYJI0i 1 1a00paTOpHBIM 00OPYIOBAHUEM, a TAKKE IIPABUIIA OOPAILIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIUSAMH I10 BHITMIOJHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OMBITOB;

chOpPMHUPOBAHHOCT, YMEHUH  IUIAHUPOBaTh M BBINOJHATH  XUMHYECKUUN
AKCHEPUMEHT (pa3lioKEHHWE TMEepPOKCHAa BOJOPOJa B NPUCYTCTBUU KaTaauzaTopa,
ONPEAEIECHUE CPEllbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIBLHOIO WHAMKATOPA,
BIIUSIHUAE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKIIMH, PEAKIIMH MOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIMu Ha Cyib(har-, KapOOHAT- U XJIOPUJI-aHHUOHBI, Ha KATUOH
aMMOHWUSI, pellIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «MeTaisy 1 «Hemeramiby)
B COOTBETCTBUHU C MPABUIIAMU TEXHUKU 0€30MaCHOCTH MPHU 0OpalllEHUH C BEIIECTBAMU U
Ja00paTopHbIM  00OpyJOBaHUEM,  MPEACTaBISATH  PE3YJbTaThl  XUMHYECKOIO
JKCIIEpUMEHTa B (opMe 3amMcu ypaBHEHUW COOTBETCTBYIOIIMX pPEAKIUA U
(dbopMyIUpOBaThH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh ~ YMEHHUM  KPUTHUYECKU  aHAJU3UPOBATH  XHUMHUYECKYIO
uHdoOpMaIMIO, TOJY4aeMyld M3 pPa3HbIX HMCTOYHUKOB (CpelcTBa  MacCOBOM
KOMMYHUKaIK, THTepHET U JpyTrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOIIOATh MPaBHIIA YKOJOTUYECKU 1IETIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOU JACATEIHHOCTU B IENISAX COXPAHECHUS CBOETO 37I0POBbS U
OKpYXalolled NPUPOAHON Cpelbl, OCO3HABATH OIMACHOCTh BO3ACHCTBUA HA KUBBIC
OpTraHU3Mbl OINPEACIEHHBIX BEIIECTB, MOHUMAas cMbICa mokazarens [IJIK, moscHSATh
Ha TpuUMepax CrocoObl YMEHBIICHUS W MPEJOTBPAIICHHUS MX BPEIHOTO BO3ACHCTBHS
Ha OpraHU3M YE€JIOBEKA;

UIsE  OOYyYaromIMXcsi C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH  37I0POBbS: YMEHUE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBJICHU;

JUISL CJIETIBIX M CJIA0OBUISIIMX OOYYaIOIIUXCS: YMEHHE HCIONb30BaTh peilbedHO
TOUEYHYIO cucTeMy o0o3HaueHuii JI. bpaiins nns 3anucu XuMudeckux GopMyiL.
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10 KJIACC
Haumenosanue
Ne KommuecTBo OCHOBHBIE BUIBI IEATEILHOCTH
pa3ziesioB U TEM [IporpammHoOe cosiepkaHue
n/m 4acoB oOy4Jaronmxcs

y4eOHOT0 MpeMeTa

Pa3n

ea 1. Teoperuueckue oc

HOBbBI OPpranu

YecKOU XUMHUH

1.1

IIpenmer
OpTraHUYECKON XUMUHU.
Teopus ctpoeHus
OpTraHUYECKUX
COEIMHECHUH

A.M. bytneposa

3

[IpeaMeT oprannyecKkor XMMHUM:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B [IOJIYYCHUHU HOBBIX BEIIECTB
Y MarepuanoB. Teopus CTpOeHUs
OPTaHUYECKUX COCTMHECHUHN

A.M. bytnepoBa, €€ OCHOBHBIE
nosioxkeHusi. CTpyKTypHBIE (HOPMYJIBI
OpraHUYECKUX BELIECTB. [ omoorus,
n3oMepusi. XMUMHYECKasi CBSI3b

B OPraHUYECKUX COCIMHEHUAX: KPATHBIC
CBSI3H, G- U TT-CBS3U.

[IpeacraBnenue o KiIaccupuKaLUU
OpraHnveckux BeniecTB. HoMenkiarypa
OPTaHUYECKUX COCTMHEHUN
(cucteMarnueckas) U TPUBUAIIbHbBIC
HA3BaHUS BAXXHEHIINX MPEACTABUTEIIEH
KJIACCOB OPTaHUYECKUX BEILIECTB.
JKCIEPUMEHTAIbHbIE METOAbI
U3y4YeHHS BeleCTB U UX NMpeBpPallleHH:

PackppIBaTh CMBICIT H3y4aeMbIX
MOHSATUH (BBISIBIISITH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBAThH UX
B3aUMOCBS3b.

[TpyMeHSTh OJI0KEHUS TEOPUU
CTPOEHHUS OPraHUYECKHUX BELIECTB

A. M. BytnepoBa nist 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX
COCTaBa U CTPOCHHSI.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
11 COCTABIICHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIl€HHON) POopMyI1 OpraHUuYECKUX
BEILECTB.

Onpenensars BUJIbI XUMAYECKON CBA3U
(onuHapHbBIE, KPATHBIC) B OPTaHUYECKUX
COEIMHEHHUSIX.

PackpbIBaTh poJib OpraHU4EeCKON XUMUU
B IPUPOJE, XapaKTEPU30BATh €€
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e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ 00pa3iamMu
OpTraHUYECKUX BEIIECTB U MaTepuaiaMu
Ha UX OCHOBE;

— OIBITHI IO MTPEBPAIICHHUIO
OpraHUYECKUX BEIIECTB MIPU HArpEeBaHUU
(ru1aBieHue, oOyTJIMBaHUE U TOPEHHUE).

e JlaGopaTopHBIE OMBITHI:

— MOJICJIIMPOBAHUE MOJIEKYJI
OpTraHUYECKHUX BEIIECTB

3HAYEHHE B KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBS3b C APYTUMHU
HayKaMHU.

HabimtoaTe 1 onuceiBaTh
JE€MOHCTPALMOHHBIE OMBITHI; MPOBOJANTH
U OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PAOOTHI

Hroro no pazueny

Pa3neu 2. YriieBoaopo/bl

2.1 | IlpenenvHbie
YTIIEBOIOPOIBI —
AJTKaHBI

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKHM psifl. MeTaH u 3TaH —
MPOCTEUIINE PEICTABUTENN AJTKAHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
buznyeckue 1 XuMU4YEeCK1e CBOMCTBA
(peaxkuuu 3aMeIeHHs] U TOPEHUs),
HaXOXKJEHUE B PUPOJIE, IOJyYECHHE U
MIPUMEHECHUE

2.2 | HenpenenpHbIe
YTIEBOJOPO/IBI:
AJIKEHBI, AJTIKAVCHBI,
ATKUHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUN P, DTUIEH —
IIPOCTEUIINI IPEACTABUTEID aJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
busznyecKkrue 1 XuMUYeCKIe CBOMCTBA
(peakuuu ruIpupOBaHHUS,
raJIOTEHUPOBAHMUS, TUApATALUU,

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATHUM (BBISIBISATH UX XapaKTEPHbIE
MPU3HAKH), YCTAHABJIMBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHE ITOHSATHS

MIpY OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPALLICHUN OPTaHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
IUTSL COCTABJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) POpMyJT OpraHUYECKUX
BEILECTB.

VYcranaBiauBaTh NPUHAAJICKHOCTD
BEILIECTB K ONPEICIICHHOMY KJIacCy
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OKHUCIICHHUSI U TTOJIUMEPHU3aIIiN)
Hax0XJICHUE B IPUPOJIE, TOIYYEHUE U
MIPUMEHEHHUE.

Ankaauensl: 0yraauen-1,3 u
MeTwiOyTaaueH- 1,3, xumuueckoe
CTPOCHHE, PEAKIUs OJIUMEPU3ALINH,
pUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa 1 PE3HHBbI).

AJKHUHBI: COCTaB U OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUUECKUI DS/,
ALIETUJIEH — NPOCTEUILINIMA
MPEJCTABUTEINh AJIKUHOB: COCTAB,
XUMHUUYECKOE CTpOeHUE, PU3nUecKue u
XUMHUYECKUE CBOMCTBA (pEeaKIuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
rUApaTaliy TOPEHUs ), HAXOXKICHUE

B IIPUPO/IC, MTOTYyUYCHHUE U IPUMEHEHUE

2.3

ApomaTuyeckue
YTJIEBOLOPOABI

Apenbl: O€H30JT U TOIYOJI, COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
(bU3UYECKUEe U XUMHIECCKHIE CBOMCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), TOJTYyYEHHUE

1 IpuMeHeHue. BiausHue 6eH3oiia

Ha OpraHu3M 4YesoBeka. ['eHeTuyeckas
CBSI3b YIJIEBOJOPOIOB

YTJIIEBOJOPOJIOB 10 COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

0 CUCTEMaTUYECKOM HOMEHKJIATypeE;
MIPUBOJIUTH TPUBHAJIbLHBIC HA3BAHUS
OT/ICJIbHBIX MPEIACTABUTEIICH
YTJIEBOJIOPOJIOB.

OrnpenensiTe BUIbI XUMUYECKON CBSI3U
B MOJIEKYJIaX YTJIE€BOJOPOJIOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOMN CITIOCOOHOCTH
YTJIEBOJIOPOJOB OT KPATHOCTH
KOBAJICHTHOM CBSI3H.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, (U3nIecKue 1
XUMHYECKHE CBOMCTBA, BAXKHCHUIIINE
CIIOCOOBI MOTYYEHUS TUTTHYHBIX
MPEJCTABUTENICH pa3IMYHBIX KJIACCOB
YIJIEBOJIOPOIOB (METaHa, 3TaHa,
ATUJIEHA, alleTUIIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJTyoIa).

BBISIBISTE F€HETUUECKYIO CBSI3b MEXKIY
YIJIEBOJIOPOIaMU U IOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
PEAKLHM C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (POpMYII.
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2.4

[Ipuponnsie
UCTOYHUKH
YTJIEBOAOPOAOB U UX
nepepaboTka

[Tpuponanslii ra3. [lomyTHbele HEDTAHBIC
ra3el. HedTp 1 €€ mpoucxoxienue.
Crnioco0bl epepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
Katanmutuyeckuid). [TpoayKTel
nepepaboTku He(TH, UX TPUMEHEHUE
B IPOMBIIIUIEHHOCTH U B OBITY.
KameHHBI yroap U IPOIYKTHI €70
nepepadoTKu.

IKCIEPUMEHTAJIbHbIC METOIbI
U3y4eHHs BellecTB

U UX IpeBpaLlleHHit:

e JleMOHCTpanuu:

— komutekiuu «HepTe» u «Yronby;

— BugeodparmenT «Bynkanuzamus
PE3UHBDY.

¢ JlaGopaTopHBIEC OMBITHI:

— KauyeCTBEHHOE ONPENEIICHUE YIIIepoia
Y BOJIOPO/Ia B OPraHMYECKUX BEIECTBAX;
— O3HAKOMJICHHE C 00pa3IiamMu
MJIACTMACC, KAYYYKOB U PE3UHBI;

— MOJIEJTMPOBAHUE MOJIEKYJT
YTJIEBOAOPOIOB U
raJIOr€HONPOU3BOIHBIX.

e [IpakTuueckue pabOThI:

Ne 1. ITonydyenue 3TunaeHa U U3y4yeHue
€ro CBOKWCTB.

XapakTepu3oBaTh UCTOUYHUKHU
YTJIEBOJIOPOJHOTO CHIPhsI (HED T,
MPUPOIHBIN ra3, yroyb), CIOCOObI UX
nepepabOTKU U MPaKTUYECKOE
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUS — IPOBEJICHUE,
HaOJII0JIEHUE U OITUCAHUE XUMHUYECKOTO
AKCIIEpUMEHTA (JIaDOpaTOPHBIE OMBITHI U
IpaKTUYECKHe paboThl).

CnenoBath npaBuiaM 0€30MacHOR
paboThI B 1abOpaTOpHUU

IIPU UCIIOIb30BAaHUU XUMHUYECKOM
MOCYJIbl U 000PYIOBAHHUSI, & TAKIKE
npaBujIaM OOpalleHus ¢ BEIIECTBAMU

B COOTBETCTBUU C MHCTPYKLUSIMU
BBITIOJIHEHHUS JJTAOOPATOPHBIX OMBITOB U
MPAKTUYECKHUX padOT MO MOJTYUYEHHUIO U
M3YYEHUIO OPTaHUYECKUX BEIIECTB.
IIpencraBiATe pe3yabTaTsl
HKCIIEpUMEHTa B (hopMe 3arucu
YPAaBHEHHM COOTBETCTBYIOIINX PEAKIUN
U JIeJ1aTh BHIBOJBI HA X OCHOBE.
[TIpoBOANTE BEIYMCIICHUS

IUISL ONIPEIEIIEHUS MOJIEKYJIIPHON
(bopMyJIbI OPraHUYECKOTO BEIIECTBa,
10 YPABHEHHUIO XUMUYECKOHN peaKIuu.
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e PacuéTHbIC 3aJaUn:;

— OMNpPEIEIICHUE MOJIEKYJIIPHOU
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

110 MaCCOBBIM JOJISIM aTOMOB
XUMHUUYECKHUX DJIEMEHTOB;

— PacY€ThI IO YPAaBHEHUIO XUMHUYECKON
peaKunu

CaMocCTOsATENBHO MIJIAHUPOBATH U
OCYIIECTBIISATH CBOIO [TO3HABATEIIHHYIO
HeSITeIbHOCTD; IPUHUMATh AaKTUBHOE
ydacTue B IPYIIOBOM y4eOHO
AeSITeIbHOCTU

Hroro no pazneny

13

Paznen 3. Kuciiopoacoaepxaniye opraHnyeckue coeInHeHHst

3.1

Crouprsl. PeHon

3

IIpenenbHbIE OTHOATOMHBIC CITUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOeHHE, PUNIECCKHUE U XUMUYSCKUE
CBOMCTBA (peaKuu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHeHue. Bogopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIOBEKa.

MHOroaToOMHbBIE CITUPTHI: ATHJICHTITUKOJIb
Y TJIULEPUH, XMMUYECKOE CTPOCHHE,
dbuznyecKre 1 XUMUYECKUE CBONCTBA
(B3anMOI€MCTBHE CO MICTOYHBIMU
MeTaJllaMH1, KaYeCTBEHHAs PEaKIUs
Ha MHOT'OATOMHBIE CITUPTHI).
du3noI0OrnYecKoe 1eHCTBHUE

Ha opraHu3M 4esioBeka. [IpuMenenue
[JIMIIEPUHA U ATUJICHTJIMKOJIS.

PackppIBaTh CMBICIT U3y4aeMbIX
MOHATUM (BBISIBJISIT UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABINBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHNE MOHATHUS

MIpY OMMCAHUU COCTaBa, CTPOEHUS U
MIPEBPALIEHAN OPraHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMUUYECKYIO CUMBOJIUKY
JUIS1 COCTaBJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIIEHHON ) POpMYJT OPraHUIECKUX
BEILECTB.

VYcTanaBnuBaTh NPUHAIEKHOCTh
BEILECTB K ONPENEIEHHOMY KJIacCcy
10 COCTABY U CTPOEHUIO, HA3bIBATh UX
10 CUCTEMAaTUYECKOM HOMEHKJIATYpE;
MPUBOJIUTH TPUBUAIbHBIC HA3BAHUS
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®enoi. CTpoeHHE MOJIEKYJIBI,
bu3nYecKue 1 XUMHUYECKHUE CBONCTBA
dbenona. TokcuuHoCTh (heHOIIA, ero
(hU3M0NI0TrNYECKOe IEUCTBUE

Ha OpraHu3M 4enoseka. [I[pumenenune
dbenona

3.2

AJbJIETUTBI.
KapOoHOBBIE KUCITOTHI.
CrnosxHblie 3¢upsl

Anbaeruapl: GopMaibAETua U
areTanbAeTu, XAMHUUECKOe CTPOCHHE,
¢duznyecKkrue 1 XuMHUYECKHe CBOMCTBA
(peakuyy OKHCIIEHUS! U BOCCTAaHOBJICHMUS,
KauyeCTBEHHBIC PEAKIINH ), TIOJTyUCHHUE U
IPUMEHEHUE.

OIOHOOCHOBHBIE MPEETbHBIE
KapOOHOBBIE KUCJIOTHI: YKCYCHas
KHCJIOTa, XUMUYECKOE CTPOCHHE,
¢duznyeckrue 1 XuMU4YEeCK1e CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEpUPUKALINN ), TOJYUCHHUE U
npuMmeHenre. CTeapuHOBas U OJICMHOBAS
KHUCIIOTHI KaK MPeICTABUTENN BhICIIINX
KapOOHOBBIX KHCIIOT. MbIia KaK COJH
BBICIIINX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE ICHCTBHUE.

CrnoxxHbie 3UpbI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCHOT. ['Miponu3
CII0KHBIX 3GupoB. XKupbl Kak

OTAEIBHBIX MPEACTABUTEICH
KUCJIOPOJICOICPKAIIMNX COCTUHEHHM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHeHue, GU3NIECKUE U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
MPEJICTABUTENIEN PA3IMYHBIX KJIACCOB
KHUCJIOPOJICOIEPKALIMNX COCTUHEHUIN
(MeTaHo1a, ATaHOJIa, TJIMIIEPUHA,
¢dbenona, hopmanpaerua,
aleTanbJIeruaa, yKCyCHON KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
I[EJUTIOJIO3bI ); BBISIBJISITH TEHETUYECKYTO
CBSI3b MEXK/ly HUMU U TIOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIuii C UCIIOJIb30BAaHUEM
CTPYKTYPHBIX (hOPMYII.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTEepPU30BaTh UX 3HAUYCHUE

TUTSL KUBHEEITETbHOCTH OPraHU3MOB.
Oco3HaBaTh OMACHOCTh BO3JECHCTBUS
Ha KMBbIE OPTAaHU3MbI OIIPEAECICHHBIX
OpraHUYECKUX BEUIECTB, MOSCHITh

Ha MpUMepax CrocoObl YMEHBIICHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIIIUX
KapOOHOBBIX KUCIOT. [ MApOIU3 KUPOB

3.3

YrneBoasl

VYraeBojsl: cocTaB, KiaccupuKaius
YIJIEBOJIOB (MOHO-, IU- U
nourcaxapubl). ['moko3a —
MPOCTEUIINN MOHOCAXaPUI;
OCOOCHHOCTH CTPOEHHUS MOJICKYJIHI,
(bu3nIeCKre U XUMUIECKHUE CBOMCTBA
TJTFOKO3BI (B3aUMOICHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHJIa
cepedpa(l), BocctanoBieHUE, OpOKEHUE
TIFOKO3BI ), HAX0XKICHUE B IIPUPOJIC,
MIPUMEHEHHUE TIIFOKO3bI, ONOJIOTHIeCKast
POJIb B )KU3HEICATEILHOCTH OpraHn3Ma
yenoBeka. dorocuntes. DpykTo3a Kak
H30MED TITIOKO3HI.

Caxapo3za — npeacTaBUTENb
JMCaxapuI0B, TUAPOIU3 Caxapo3bl,
Hax0KJICHUE B IIPUPOJIC U IPUMEHEHHE.
Kpaxmair u 1emmroii03a Kak IpupOIHbIC
MOJIMMEPHI: CTPOEHUE Kpaxmaia u
HEJUTIO03b], GU3UICCKUE U XUMUYSCKUE
CBOMCTBa Kpaxmaja (TUIPOJIn3,
Ka4ueCTBEHHAS PEaKIIUsI C UOJIOM).
DKCcNepruMeHTATbHbIE METObI
U3Y4YeHMs BellleCTB U UX NMpeBpallleHuii:

Y TIPEIOTBPAIICHUS UX BPEIHOTO
BO3/EMCTBHSI Ha OPraHU3M YEJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — POBE/ICHNUE,
HaOJIIOJICHUE U OITMCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (JJaOOPATOPHBIE OIBITHI U
MPaKTUYECKHE PadOThI).

CrnenoBathb mpaBuiiaM O€30MMacHOM
paboThI B 1abOpaTOpHUH

IIPH UCTIOJIb30BAHUN XUMHUYECKOM
NOCYZbl U 000pYIOBaHUS, a TAK¥KE
npaBuiiaM oOpalleHus C BellleCTBaMu

B COOTBETCTBUU C UHCTPYKLMSIMU
BBITIOJTHEHUSI JTaOOPATOPHBIX OMBITOB
U MPAKTUYECKUX PabOoT MO MOITYICHHIO
Y U3yYEHUIO OPraHUYECKUX BEIECTB.
[IpencraBisTh pe3ysibTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUU COOTBETCTBYIOIINX PEAKLIUN
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOANTH BHIYUCIICHHS

JUISI OTIpE/ICNIEHUS MOJIEKYJIIPHON
(bopMyJIbl OPraHUYEeCKOTO BEIECTBa,
M0 YPaBHEHHUIO XUMUIECKOU PEaKITIH.
CaMOCTOATENBHO TIAHUPOBATH U
OCYILECTBIISITh CBOIO [I03HABATEIBHYIO
JesITeIbHOCTD; IPUHUMATh aKTUBHOE
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e JlaGopaTopHBbIE OMBITHI:

— TOpPEHHUE CIIHPTOB;

— B3aUMOJICHCTBUE INIMIIEPUHA

¢ ruapokcuaom meau(Il);

— KaueCTBEHHBIC PEAKIIUH AIbJIETUIOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcujia cepedpa v TUIPOKCUIOM
meau(1l));

— B3aUMOJICHCTBHUE KpaxMasa ¢ HOJIOM.
e [IpakTuueckue pabOTHI:

Ne 2. CpotlicTBa pacTBOpa yKCYCHOM
KHUCJIOTHI.

e PacuérHbie 3a1aun:

— ONpENEIICHUE MOJIEKYJIAPHOU
(bopMyIIbI OPraHUYECKOTO BEIIECTBA
10 MacCCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX IJIEMEHTOB U IO Macce
(oOBeMy) IPOTYKTOB CTOpPaHUS,

— pacy€Thl IO YPABHEHUIO XUMHUUYECKOMN
peakiuu

y4acTue B rpynioBoi yueOHOU
NEATENbHOCTH

Hroro no pazneny

13

Paznen 4. A3oTcoaep:kainiye opraHudecKue coemHeHHsI

4.1

AMUHBI.
AMWHOKHUCJIIOTHI.
benku

3

AMMHBIL: METUJIAMHH — IPOCTENIINI
[IPEICTAaBUTENIb AMUHOB: COCTaB,
XMMHUYECKOE CTPOEHUE, (pu3ndeckue u
XMMHUYECKHE CBOMCTBA (peakuuu

PackpbIBaTh CMBICIT H3Y4aeMbIX
MOHATHUM (BBISIBJISITh UX XapaKTEPHbBIC
MIPU3HAKH), YCTAaHABIUBATh UX
B3aUMOCBSI3b, UCIIOJIb30BaTh
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C KMCJIOTAMH U TOPEHUS ), HAXOKICHHE

B IIpupojie. AMUHOKHCIIOTHI KaK
am(pOTepHbIE OPIrAHUYECKUE COEAUHEHUS.
dusnueckre U XMMUUYECKUE CBOICTBA
AMUHOKHCJIOT (Ha MpUMEPE TIINLUHA).
buonornueckoe 3HaueHNE aMUHOKHCIIOT.
CuHTE3 NenTHI0B.

benku kak npupoHbIe TOJUMEPHI.
[lepBu4Has, BTOpUYHAS U TPETUIHAS
CTPYKTypa O€IKoB. XUMHUYECKHE
CBOMCTBA OEJIKOB: TUAPOIIN3,
JIeHaTypalns, Ka4eCTBEHHBIE PEaKIIUU
Ha OeJKH.

JKCNepUMEHTAIbHbIE METOAbI
M3y4eHUs BelleCTB U UX NPeBPallleH U
e /lemOoHCTpanmu:

— JieHaTypauus OeJIKOB IPU HarpeBaHUU;
— IIBETHBIC PEaKIIUK OEITKOB

COOTBETCTBYIOIIHNE MOHSITHUS
IIPY OMMCAHWUU COCTaBa, CTPOEHUS U
MPEBPALIEHAN OPraHUYEeCKUX
COEIMHEHUM.

Hcnonb30BaTh XUMUYECKYIO CHMBOJIUKY
JUTSl COCTaBJICHUSI MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIEHHON) POpMYIT OpraHUYECKUX
BEILIECTB.

OnpenensiTe MPUHAICHKHOCT BEIIECTB
K ONPENIEIIECHHOMY KJIACCY IO COCTAaBY U
CTPOCHUIO, HA3bIBATh UX

10 CUCTEMATUYECKON HOMEHKJIATYPE;
MIPUBOJIUTH TPUBHAIBHBIC HA3BAHUS
OT/EJIbHBIX IIPEACTABUTEIICH.
XapakTepuzoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, (U3nIecKue 1
XUMHUYECKHE CBOMCTBA, BaXKHEHIILINE
CIIOCOOBI MOTYYEHUS TUTTAYHBIX
MPEJICTABUTENIEN a30TCOACPKAIIUX
coeIMHEHN (MEeTHIIaMUHA, TJIMIINHA,
OCIIKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OCJIKOB; MOSCHATH
Ha IpUMepax 3HayeHue OEJIKOB

IUIs1 OpraHr3Ma YeJIOBEKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl TO3HAHUS — HAOII0AATh U
OMUCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT.

CaMocTOsITeIBHO MJIAHUPOBATH U
OCYULIECTBJISTH CBOIO IT03HABATEIIBHYIO
NEATEIbHOCTh; MPUHUMATh AKTUBHOE
ydacTue B IpyIIoBoi yueOHO
NEeSATENBHOCTH

Hroro no pazneny

3

Pa3nen. 5. BbicokoMosIeKyJISIpHBIE COeIMHEHUSI

5.1

ITnacTmaccsl.
Kayuykn. Bonokna

2

OCHOBHBIE NTOHATHSA XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIA:
MOHOMeEp, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3ALNH, CPEIHSASA
MoJieKyJisipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAVMHEHUN — MOJIUMEPU3ALUS U
MOJINKOHICHCALIHS.

[TnacTMaccel (MOJUATUIIEH,
MOJUIPOIHIICH, TOJTUBUHUIXJIOPU,
nonuctupoit). HatypanbHslil u
CUHTETUYECKUE KayUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BonokHa: HaTypanbHbIe
(XJI0MOK, IEPCTh, MENK),
HCKYCCTBEHHBIE (ALIETATHOE BOJIOKHO,

BiageTs nzydaeMbpIMM XUMHYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX OHATUN U NPUMEHSTh 3TU
MIOHATUS IIPU ONMCAHUH COCTaBa U
CTPOEHHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKHUX BEIIECTB,

1Tl OOBSICHEHUS OTJENBHBIX (PAKTOB U
SIBJICHH.

Hcnonb30BaTh XUMUYECKYIO CHMBOJIUKY
IS COCTABIICHUS CTPYKTYPHBIX (OpMYIT
BEIIECTB U YPABHEHUN PEAKLIMI
MOJIMMEPHU3ALIUH U TIOJTUKOHACHCALUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauboJee pacpoCTpaHEHHBIX BUAOB
IJIACTMACC, BOJIOKOH; IPUMEHEHHE
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BHCKO03a), CHHTETHYECKUE (KapoH 1
JIaBCaH).

JKCIEPUMEHTAIbHbIE METOIbI
HU3yYeHHsl BEeLeCTB U UX NMpeBpPaALleHMA:
e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ oOpasiamu
MIPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KAy4YyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYUHBIE
METO/Ibl TI03HAHUS — HAOII01aTh U
ONKCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

Hroro mo pazaemy 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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11 KJIACC
Haumenosanue
No KonnuectBo OCHOBHBIE BUBI IEATEILHOCTH
pa3liesioB U TeM [IporpammHoOe coaepkanue
1\t 4acoB 00yJaroImMXcs

y4eOHOTO NnpeaMeTa

Paznen 1. Teoperuueckue oc

HOBbI XUYMHH

1.1

CtpoeHue aTOMOB.
[Tepunonnueckuit
3aKOH U
[Tepunonnueckas
CUCTEMA XUMHUYECKUX
AIIEMEHTOB

JI.1. MennaeneeBa

3

Xummnyeckwnii anement. Atom. Coctas
aToOMa, U30TOIbI. DJIEKTPOHHAS
0001104Ka. DHEPreTHUEeCKUEe YPOBHH,
MOypPOBHU. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-anemenTe. OcoOCHHOCTH
pacrpeeneHus 3JIEKTPOHOB

0 OpOUTAJISIM B aTOMaX MaJIbIX U
OOJIBIIIUX TEPUOJIOB. DIICKTPOHHAS
KOH(UTypaIusi aTOMOB.
[Teprnoanyeckuii 3aKOH U
[Tepuoauueckas cucteMa XUuMHYECKUX
anemeHToB 1. 1. MenneneeBa. CBs3b
MEePUOANYECKOTO 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XMMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX
U CJIO’KHBIX BEIIECTB 10 TPYIIIaM U
nepuojaM. 3HaueHUE NEPUOIUUECKOTO
3aKOHA U CUCTEMbl XMMUYECKUX

PackppIBaTh CMBICT H3y4aeMbIX
MOHATUM (BBISIBISITh UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATh UX
B3aUMOCBSI3b.

PackpeIBaTh CMBICT IEPUOIUYECKOTO
3akoHa /1. 1. MenneneeBa u
JEMOHCTPUPOBATH €r0
CUCTEMaTU3HUPYIOIIYIO,
O0OBSACHUTENLHYIO ¥ IPOTHOCTUYECKYIO
GyHKLIMH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOEHHUE aTOMOB XUMHYECKUX
areMeHTOB 1-4 nepuooB, UCTIOIb3YS
MOHSATHSA S-, P-, d-37I€KTPOHHBIE
opOuTaNH, YHEPTETUYECKHUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTHU
W3MEHEHHS CBOMCTB XUMHUUECKUX
JIEMEHTOB U UX COCIUHECHUN

10 MIEPUOJIaM U TPpyIIam
[Teprnoanyeckou CUCTEMBI

. 1. MenneneeBa
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anemeHToB .. MenneneeBa

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAJIbHbIE METO/bI
U3y4eHNsI BEeLECTB U UX MPeBpPaLlleHUIA:
e /lemoHCTpalMu:

Buast Tabnun «Ilepronuueckast cucrema
XUMHUYECKHX DJICMEHTOB

.. MenneneeBa»

1.2

CtpoeHue BeliecTna.
MHoroo6pazue
BEIIIECTB

CTpOGHI/Ie BelllecTBa. XMMHUUYECKAs CBS3b.

Bunbl (koBajeHTHasi HEMOJSIpHAs U
NOJIApHAs, MOHHAs, METAJITUYECKas) U
MEXaHHU3Mbl 00pa30BaHUs XUMUYECKOM
cBs3U (OOMEHHBIN U TOHOPHO-
aKIenToOpHbIN). BogopoaHas cBs3b.
BaneHntHOCTS.
DJIEKTPOOTPHUIIATEIHLHOCTh. CTEIIEHB
okucyienusi. KaTMOHbBI U aHUOHBI.
BemiectBa MOJIEKYIJISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHHSL.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTRA.
Tunbl KPUCTATTUYECKUX PEUIETOK U
CBOWCTBA BEILECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. KosimuecTBEeHHBIE
XapaKTEPUCTUKHU PaCTBOPOB (MaccoBast
JI0JIsl BELIECTBA B PaCcTBOPE).

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIIEIATH UX XapAKTEPHBIE
MPU3HAKHN) U IPUMEHATH 3TU NOHATHUS
IIPU ONMCAaHUH COCTaBa U CTPOEHUS
BEILECTB, 1J11 00BICHEHHSI OTACIIbHBIX
(aKTOB U SIBJICHH.

Onpenensars BUJIbI XAMUYECKOH CBS3U
(KOBaJICHTHOM, MIOHHOM,
METaJUIMYECKOU, BOJIOPOIHOM)

B COEJIMHEHHUSX; TUIl KPUCTAIINYECKON
PELIETKA KOHKPETHOI'O BELIECTBA.
Onpenensatb BAJIGHTHOCTh U CTETICHb
OKHUCJIEHUS] XUMHYECKHUX 3JIEMEHTOB

B COCIMHEHMSIX PA3JIMYHOIO COCTABA.
[IpoBOINUTH BBIYMCIICHHUS

C UCIIOJIb30BAaHUEM MTOHATHUS «MacCOBas
J10JIs1 BEILIECTBA B PACTBOPEN.

Biagets n3y4aeMbIMM XUMUYECKAMHU

38



denepanvHas padodas nmporpamma | Xumus. 10—-11 kimaccer (6a30BBIi yPOBEHB )

Krnaccudukarms HeopraHu4eckux
coenunenuid. Homenknarypa
HEOPraHMYECKHUX BEIIECTB.
JKCIepUMEHTAIbHbIE METO/bI
U3y4YeHHUsI BelleCTB U UX MPeBPAIleHHIA:
e /lemoHCTpanuu:

— MOJEJIM KPUCTAJUIMUECKUX PEIIETOK.
e PacuéTHEle 3amaun:

— pacyeThl C UCOJIb30BAHUEM TOHATHUS
«MaccoBast 10JIs1 PAaCTBOPEHHOTO
BEILIECTBAY

1.3

XUMUYECKUE
peakuumn

Xumnueckas peakuus. Knaccuduxanus
XMMHUYECKUX PEAKLINI B HEOPTaHUUYECKOU
Y OPTaHMYECKON XUMUHU. 3aKOH
COXpPaHEHUS MACCHI BEIIECTB; 3aKOH
COXPAHEHUs U NPEBPALLECHUS SHEPTUU
IPU XUMHYECKUX PEaKLUsX.

CKopoCTb peakiivu, €€ 3aBUCUMOCTh

OT pa3nu4HbIX (pakTopoB. OOpaTUMbIE
peakuuu. XUMUYECKOE PABHOBECHE.
@aKTOpBI, BIUAIOIIME HA COCTOSHUE
XUMHYECKOTO PABHOBECHS.

[Tpunun Jle [larense.
DIEKTPOIIUTUYECKAS] TUCCOLIHALIMS.
CunbHble U cnadble anekTponutsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIa,
HEWUTpalbHAasl, Ieao4Has. Bogopoausii

MOHSATHSIMU.
OOBIICHATH 3aBUCUMOCTh CKOPOCTH
XUMUYECKOHN PEaKIiK OT Pa3InIHBIX
(haxTopOB.

Onpenensarb XxapakTep CMEIICHUS
XUMHUYIECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
BozaeiicTBus (npunnun Jle [latense).
CocTaBnsTh ypaBHEHUS peakiui
Pa3TUYHBIX TUIIOB; TIOJHBIC U
COKpaIlI€HHbIC YPABHEHUS PEAKIUi
MOHHOTO 0OMEHa, yUUThIBAs YCIOBHSI,
TIPU KOTOPBIX TH PEAKITUH HIYT

710 KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HAOIIO/ICHUE U OTTHCAHNE XUMUIECKOTO
HKCIIEpPUMEHTA (IeMOHCTPAIMOHHBIC U
71a00paTOPHBIE OTBITHI, TPAKTUIECKUE
paboOTHI): MO OMPEACIICHUIO CPEBI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKITUI
WOHHOTO 0OMEHA, BIMSHHIO Pa3IMYHBIX
(haKTOpPOB Ha CKOPOCTH PEAKITUH.
CrnenoBaTh MpaBUJIaM MOJIb30BAHUS
XUMHUYECKOH MOCY 101 U 1a00paTOpHBIM
000pyI0BaHUEM.

[IpeacTaBnsTh pe3ynbTaThl
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noka3zaresnb (pH) pactBopa. Peakiiuu
MOHHOTO 0OMEHa B OPTaHUYECKOU U
HEOPraHMYE€CKOW XUMUH.
OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [Tousitue 00 snexTponuse
pacIlIaBOB U pacCTBOPOB COJIEH.
[IprMeHenne ANeKTpoIIn3a.
JKCIepUMEHTAIbHbIE METOIbI
U3y4YeHHUsI BelleCTB U UX MPeBPAIleHHIA:
e /lemoHCTpanuu:

— pAa3J0KEHUE MEPOKCUAA BOIOPOIA

B IIPUCYTCTBUM KaTalnu3aTopa.

e JlaGopaTtopHBIE OMBITHI:

— IPOBEACHUE PEAKLINA NOHHOTO
oOMeHa;

— OMNpENENIEHUE CPEbl pACTBOPOB
BEILIECTB C IOMOIIBI YHUBEPCAIBHOIO
WHJUKaTOpA.

e [IpakTrueckue pabOTHI:

Ne 1. Bausitnue pa3nuuHbix (pakTopoB
Ha CKOPOCTh XUMHUYECKOU PEAKIIHH.

e PacuérHble 3a1aun:

— pacyeTsl 0 YPABHEHUSIM XUMUYECKUX
peakiuii, B TOM YUCJIE
TEPMOXUMUYECKUE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopMe
3aMHCH YPaBHEHUH COOTBETCTBYIOIINX
peaxIuii ¥ 1enaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOAKTDH BBIYHCIICHHS

110 YPaBHCHHUSM XUMHYCCKHUX PEaKIIHM,
B TOM YHUCJIC TEPMOXHUMHUCCKHE
pacyEThI

Hroro no pazaeny

13
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Pasznea 2. Heoprannyeckasi Xumus

2.1

MeTaiel

6

Mertamisl. [lonoxxenne MeTamios

B [lepuonnueckoit cucteMe XMMHUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
MetaioB. O6mue puzndeckrue CBOMCTBA
MetasuioB. [IpuMeHneHre Metamios

B OBITY, pupojie U TexHuke. CriiaBbl
METAJUIOB. DJIEKTPOXUMHUYECKAN PSJT
HanpspkeHU MetauioB. OO01re crocoObl
noxyuyeHust metamuioB. Kopposus
MeTauioB. CriocoObl 3aIIUThI

OT KOPPO3HH.

OO6m1ast xapakTEPUCTHKA METAILIIOB
rnaBHbIX noarpymnm (IA-rpynma,
[TA-rpynna) [leproanueckoil CUCTEMBI
XUMUYECKUX IJIEMEHTOB. ATIOMUHUM.
AM@oTepHbIe CBOICTBA OKCHIA U
TUAPOKCUA ATFOMUHUSL.

OO6m1ast XxapakTepuCTUKA METAIIJIIOB
no0ouHbIx noarpyni (b-rpymnm)
[Tepuoauueckoil CUCTEMbI XUMHUYECKUX
AJIEMEHTOB: M€/lb, IIUHK, XpPOM, JKEJIE30.
Baxueimme coeTMHEHNS] METAJIIIOB
(OKCHUIBI, TUIPOKCHU/IBI, COJIN).
JKCIIePUMEHTAIbHbIE METOAbI
H3Yy4YeHHs BellleCTB U MX NpeBpallleHUI:

PackppiBaTh CMBICIT U3y4aE€MbIX
MOHATUM (BBIJICTSATH UX XapaKTEPHbBIC
MPU3HAKHN) U IPUMEHSATD 3TU OHATHUS
P ONKUCAaHUU COCTaBa U CTPOEHUS
BEILIECTB, /111 00BICHEHUSI OTACIIbHBIX
(aKTOB U SIBICHHIA.

OOBsICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METaJUIOB U UX COETMHEHHI C yUETOM
CTPOCHUS UX ATOMOB U MOJIOKECHUS

B [lepronnueckoii cucreme
XUMUYECKUX JIEMEHTOB

J1. 1. Menneneena.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XUMHUYECKUE CBOMCTBA METAJIOB, UX
BOKHEUIIINX COCTMHEHUI, TTOATBEPKAas
ATO ONKMCAHUE MPUMEPAMH YPAaBHEHUI
COOTBETCTBYIOIINX XUMHUECKUX
peakuii; NpUMEHEHUE METAJIJIOB

B Pa3NIMYHBIX 00JIACTSX, a TAKKE
WCIIOJIB30BaHUE UX JUISl CO3AaHUs
COBPEMEHHBIX MaTEepPUaIOB U
TEXHOJIOTUH.

OnuckIBaTh CIOCOOBI 3aIUTHI METAIIIOB
OT KOPPO3HH.

PackppiBaTh CyIIHOCTh OKUCIUTEIBHO-
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e JleMOHCTpalUu:

— KoJUIeKIMs «MeTasuibl U CILIaBbD.

e JlaGopaTopHBIE ONBITHI:

— B3aUMOJICHCTBUE THAPOKCH]IA
QITIOMUHUSA C paCTBOPaMU KUCIIOT U

11 (S (0} (S

— KA4ECTBEHHBIEC pEaKIIMU Ha KATHOHBI
METaJIIOB.

e [IpakTuyeckue paboThI:

Ne 2. Pemenue skcnepuMeHTAIBHBIX
3a71a4 110 TeMe «MeTayuiby.

e PacuérHbie 3amauu:

— pacydeTbl Macchl (00beMa, KOJTUYECTBA
BELIECTBA) MPOJYKTa PEaKLUH, ECIH
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C OIPEIEIICHHON MacCOBOM J0JIEH
PacTBOPEHHOI'O BEIIECTBA

BOCCTAaHOBUTEIBHBIX PEaKLIUn
MOCPEJICTBOM COCTABJICHUS
AIIEKTPOHHOTO OallaHca 3TUX PEaKIIUi.
[IpoBouTh peakuuu,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJJIOB, PUCYTCTBYIOIINE B BOJHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TTO3HAHUS — MTPOBE/ICHUE,
HAOJII0JICHUE U OTIUCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a060paTOPHBIE OMBITHI, TPAKTUIECKHUE
paboThI).

[IpencraBasTh pe3ysbTaThl
XUMHYECKOTO IKCTIEpUMEHTa B popme
3aMyCy YpaBHEHUM COOTBETCTBYIOIINUX
peaxiuii ¥ 1e1aTh BEIBOIBI HA UX
OCHOBE.

CrnenoBaTh paBUIaM TMOJIB30BaAHUS
XUMHUYECKOM MOCY 101 1 1a00paTOPHBIM
000py10BaHUEM.

[TpoBOANTH BHEIYUCIICHHS

M0 YPABHEHUSAM XUMUYECKHUX PEAKIUH.
CaMocCTOsTENBHO MJIAHUPOBATH U
OCYILIECTBIISITH CBOIO MIO3HABATEIHHYIO
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NEATENBHOCTD; IPUHUMATh aKTHUBHOE
ydacTue B IPyIIOBOM y4eOHOI
NEATEIbHOCTH

2.2

HemeTamisl

Hewmertamel. [TonoxeHnne HeMeTalIOB
B [leproinyeckoil cucteMe XMMHUYECKUX
anemenToB /.M. MeHpaeneeBa u
0COOEHHOCTH CTPOCHUSI ATOMOB.
®du3nveckre CBOMCTBAa HEMETAIIOB.
AJIOTpOIUSI HEMETAIOB (Ha TpUMepe
KHUCJI0poaa, cephl, pocdopa u yriaepoaa).
XUMHYECKHE CBOMCTBA BAKHEUIIINX
HEMETaJUIOB (TaJIOT€HOB, CEPhI, a30Ta,
dbocdopa, yriaepoaa u KpeMHHUS).
OKcuapl HEMETAIOB.
Kucnoponacoaepxaiine KucioThl.
Bonopoanbie coequHeHust

HEMETAILIOB.

JKCIEePUMEHTAIbHbIE METObI
HU3y4YeHHUS BellecTB

U MX NPeBPALCHUN:

e J/[eMOHCTpanuu:

— 00pa3Ilbl HEMETAIOB;

— B3aMMOJICMCTBUE MEIA C A30THOM
KUCJIOTOM pa3JINyHON KOHUEHTPALUY.

e JJaGopaTopHBIE OTIBITHI:

— KaueCTBEHHBIE peaKlMi Ha aHUOHBI U
KaTUOH aMMOHHUSI.

PackpeIBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBIJICTSATH UX XapaKTEPHbBIC
MPU3HAKHN) U PUMEHATH 3TH TOHSATHUS
IIPY OIIMCAHHUH COCTaBa U CTPOCHMUS
BEILIECTB, /11 00BICHEHUSI OTACIIbHBIX
(aKTOB U SIBICHHI.

OOBsACHTH O0IIHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB HEMETAIJIOB U UX
COCAMHEHUN C YYETOM CTPOCHUS UX
aTOMOB U TOJIOKEHHUS

B [leproanueckoii cucreme
XUMUYECKUX JIEMEHTOB

J1. 1. MeHnneneena.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XUMHYECKUE CBOMCTBA HEMETAJIOB, UX
BaXHEHUIIINX COCTMHECHUH, TTOITBEPKIast
3TO ONMCAHUE NPUMEPAMU YPaBHEHUH
COOTBETCTBYIOIIUX XUMHUECKHUX
pEaKInu.

XapakTepu3oBaTh BIUSHUE HEMETAILIOB
U UX COCJIMHEHUI Ha KUBBIC
OpraHU3Mbl; OUCHIBATH IPUMEHEHUE

B Pa3JIMYHBIX 00JACTAX MPAKTUUECKOU
NEATEIIBHOCTH YEJIOBEKa.
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e [IpakTrueckue paboThI:
Ne 3. Pemenne skcriepuMeHTaIbHBIX

3amay o teme «Hemeramibn.

e PacuérHrble 3a/1auun:

— pacyeThl MacChl BEIlIeCTBa

UM 00BbEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM
00BbEMY OIHOTO U3 YYaCTBYIOIINX

B pEaKIIMU BEUIECTB; PACUEThl MAaCChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEaKIMU, €CIIU OJTHO

U3 BEIIECTB UMEET IPUMECH

2.3

CBs3b
HEOPraHUYECKUX 1
OpTraHUYECKUX
BCILIECTB

Heoprannyeckue u opraHm4ecKue
KUCIoThl. Heopranmueckue u
OpraHuyYecKre OCHOBaHUA. AM(oOTEepHbIC
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coequHEHMs. | eHeTnueckas CBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

IlonTBEepKaaTh CyIIECTBOBAHUE
TEeHETUYECKOM CBSI3U MEXY
HEOpPraHUYECKUMU BEIIECTBAMU

C IOMOIIIBIO YPaBHEHUI
COOTBETCTBYIOILIUX XUMHUECKHUX
peaKunil.

PackpbIBaTh CyIIHOCTH OKUCIUTENIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN
MOCPEJICTBOM COCTaBJICHUS
AJIIEKTPOHHOI0 OalaHCa 3TUX PEAKIUH.
[IpoBoauTh peakuuy,
MIOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pPacno3HaBaTh ONBITHBIM MTyTEM
AHUOHBI, IPUCYTCTBYIOILME B BOJIHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — IPOBEJICHUE,
HaOJII0/IEHUE U OTTHCAaHUE XUMUYECKOTO
AKCIIEpUMEHTA (AeMOHCTPAlMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThI).

[IpeacTaBisTh pe3ynbTaThl
XUMHUYECKOTO IKCIIepUMEHTa B hopme
3aMiCU YPaBHEHUI COOTBETCTBYIOLINX
peaxkiuii ¥ 1e1aTh BbIBOABI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOM MOCY10M U 1a00paTOPHBIM
000py/10BaHUEM.

[IpoBOIUTH BEIYHMCIICHHUS

10 YPaBHEHUSAM XUMHUYECKUX PEAKLINN.
CaMocCTOATENBHO MIJIAHUPOBATH U
OCYUIECTBJISITH CBOIO [TO3HABATEIIbHYIO
JEATENBHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B IPYIIIOBON yueOHOH
NEeATENBHOCTH

Hroro no pazneny 17
Pasznea 3. XumMusd 4 :KU3HL
3.1. | Xumus u )Ku3Hb 4 Ponps xuMuu B o0ecrieueHun PackpbIBaTh posib XUMUU B pEIICHUN

AKOJIOTUYECKOH, SJHEPTreTUUECKOU 1
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH
MeauiuHbl. [ToHsATHE 0 HAYYHBIX
METO/1aX ITO3HAHMS BEIISCTB U
XMMHUYECKUX PEAKIUH.

[Ipencrapienus: 06 0OIIUX HAYYHBIX
MPUHIIAIIAX TPOMBIIIJIEHHOTO TTOJTYyYEHUS
BOKHEUIIINX BEIIECTB (Ha MpUMEpax
IPOU3BOJICTBA aMMHUaKa, CEPHOMN
KHUCJIOTHI, METAHOJIA).

UYenoBek B MUpE BEIIESCTB, MATEPHUAIOB U
XUMUYECKUX PEAKIUNA: XUMHUS U
37I0pOBBE YETIOBEKA; MpaBUiia
WCTIOJB30BaHUs JIEKAPCTBEHHBIX

AHEPreTUYECKUX, CHIPHEBBIX U
AKOJIOTMYECKHUX MPOOJIEM YeTIOBEYECTBA,
OTMCHIBATh OCHOBHbBIC HAMPABJICHUS
Pa3BUTHUS XUMUYECKON HAyKHu U
TEXHOJIOTHUHU.

[TpumensTh mpaBmiIa 6€30MacHOTO
oOpallieHHsI ¢ BEIIECTBAMH,
HCIIOJIb3YEeMbIMH B IIOBCEHEBHOM
KU3HU, TIPaBUJIa TTOBEJCHUS B IETISAX
cOepekeHus 3I0POBhS U OKPYKAIOIIEH
MIPUPOJTHON Cpe/ibl; TOHUMATh BPE.l
(omacHOCTh) BO3/ICHCTBUS HA )KUBBIC
OpraHU3MBbI ONPE/ICTICHHBIX BEIIECTB
cMbica nokazarens I1JIK, moscHATh
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IpenaparoB; MpaBuiIa 6€30MacHOTO
UCIIOJIb30BaHUS MPEMapaToB ObITOBOM
XMMUU B TOBCETHEBHOM >KM3HU. bpiTOBas
XHUMHYECKasi T[PaMOTHOCTh

Ha IpuMepax crnocoObl YMEHBIIECHUS U
MPEJOTBPAICHUS UX BPETHOTO
BO3/ICUCTBUS.

AHanu3upoBaTh U KPUTUYECKU
OIICHWBATh WH(OpPMAITHIO, CBI3aHHYIO
C XUMUYECKUMU MPOLIECCAMH U HX
BIIMSTHUEM Ha COCTOSIHUE OKPY KarOIIEH
Cpenbl.

Hcnonb30BaTh NOyYEHHbBIE 3HAHUS U
npecTaBiIeHus o chepax
NEATEIbHOCTU, CBSI3AHHBIX C HAYKON 1
COBPEMEHHBIMH TEXHOJOTUSIMU, KaK
OCHOBY JIJISI OPUEHTAIINH B BEIOOPE
cBoel Oyayuiel npodecCHoOHATbHOM
NEATEIIbHOCTH.

[IpuHuMaTh yyactue B 00CYKICHUU
po0JieM XUMHUYECKON U AKOJIOTUUECKOM
HaIpaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodIeMe U
npejyiaraTh BO3MOXHBIE ITyTH €€
penieHus

Wroro o pazaeny 4
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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