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®denepanpHas pabouas mporpamMma Mo ydeOHOMY mpeaMery «Xumus» (0a30BbId
ypoBeHb) (mpeaMeTHas o005acTh «ECTECTBEHHO-HAy4YHBIE TIpeaMEThI»)  (najee
COOTBETCTBEHHO — MpOoTrpamMma Mo XMUMHH, XUMHUS) BKIIOYAET MOSICHUTEIBHYIO 3aITUCKY,
coJiep)kaHue OOy4eHWMsI, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS MPOTPAMMBI 10 XUMUH,
TUTAHUPYEMBIE PE3yJIbTaThl, TEeMaTUIECKOE TUTAHUPOBAHHE.

[TosicHuTenpHAS 3aMHCKa OTpakaeT OOIMMe IEIW W 3aJadd W3YYCHHS XUMHH,
XapaKTePUCTHKY ICUXOJOTUYECKUX TPEANOChUIOK K €€ H3YYCHHIO O0ydJaroluMUcH,
MECTO B CTPYKType Y4YeOHOTO IUIaHa, a TaKXkKe MOIXOAbl K OTOOpY COJIepKaHWUS,
K ONpEICICHUIO IUIAHUPYEMBIX pE3yJIbTaTOB M K CTPYKTYpe TEMAaTHYECKOTO
TUTAaHUPOBAHMUS.

Conepxanue OOydeHHUS PACKPBIBAET  COJEP)KATENbHbIE JIMHUHM, KOTOpHIE
npeaiaraloTcs JUisi 00sS3aTeIbHOTO M3YYEHHUS! B KaXKJOM KJIacCe Ha YPOBHE CPEIHEro
oO1rero ooGpazoBaHMs.

[InanupyeMbie pe3yibTaThl OCBOCHHUS MPOTrpaMMbl 1O XHWMHUHU BKIIOYAIOT
JUYHOCTHBIE, METaIlpeAMETHBIC PE3yJIbTaThl 3a BECh IMEpPUOJA OOY4YEHHUSI Ha YpOBHE
cpelHero o0Iiero oopa3oBaHus, a TaKXe IPEIMETHbIC JOCTIKEHUSI OO0y4YaroIerocs
3a KaXJIbIi TOJ] OOy4eHHS.

MOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1Mo XMMHHM Ha yYpOBHE CpeaHEro ooimiero oOpa3oBaHus pa3padoTaHa
Ha ocHoBe DemepanpHOro 3akona ot 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBaHun
B Poccuiickoit ®denepanuuny, TpeboBaHUN K pe3yibTaTaM OCBOEHUS (denepanibHON
oOpa3zoBaTenpHOM mporpamMMmbl cpenHero oOmiero oo6pazoBanus (DPOII COO),
NpEeACTaBICHHbIX B DenepasbHOM TOCYIapCTBEHHOM O00pa30BaTEIbHOM CTaHJapTe
COO, c¢ yuérom Konmenuuu mnpenomaBaHusi ydyeOHOro MpeaAMETa «XHUMHUS»
B 00pa3oBarenbHbIX opranu3anusax Poccuiickoin @eaepannn, pean3yromnX OCHOBHbIE
oOpa3oBareibHble MPOTrpaMMbl, M OCHOBHBIX MOJOXKeHUH «CTpaTeruu pa3BUTHUSA
Bocniutanusi B Poccuiickoii @enepaunn Ha nepuon ao 2025 roma» (PacnopsbkeHue
[TpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0B K pa3paboTKe MporpaMMbl MO XUMHH, K ONPEACTICHUI0 00IIIeH
CTpareruu OOy4YeHHs, BOCIUTAHUS W Pa3BUTHs OOY4YaIOIIMXCA CPEACTBAMU Y4eOHOIO
npeamera «Xumus» aiua 10-11  kimaccoB Ha 0a30BOM  ypOBHE  COCTaBWIIM
koHuenryanbHsle mnonoxkeHus @OI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COJIEpKaHMs, pe3yJbTaToB oOOydYeHUs] U TpeOOBaHUH K YPOBHIO IOJATOTOBKHU
BBITTYCKHUKOB.

B cooTBeTCTBUMM C JAaHHBIMHU TOJOKEHUSIMH MporpaMMa o XUMUHU (0a30BBIN
YPOBEHB) Ha YPOBHE CPEIHETO 00IIIETr0 00pa30BaHUs:

yCTaHABIMBAET o00s3aTesNibHOE (MHBApUAHTHOE) TMPEIAMETHOE COJIepiKaHUeE,
OTpEJENSIET KOJIUYECTBEHHbIE U KAYECTBEHHBIE €r0 XapaKTePUCTUKHU HA KaKJIOM dTare
U3Y4YEeHUs MpeaMeTa, MpeayCMaTpruBaeT MPUHLHUIBI CTPYKTYPUPOBAHUS COAEpPKaHUS U
pacrpeiesieHus ero o Kjiaccam, OCHOBHBIM pa3fiesiaM U TeMaM Kypca;
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na€T TMpUMEpPHOE pachpeaesieHue y4eOHbIX YacoB MO TEMATUYECKUM paslesiam,
PEKOMEHIyeT MPUMEPHYIO IMOCJIeI0BATeIbHOCTh H3YYEHUSI OTICIBbHBIX TEM Kypca
C Y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKM y4eOHOTO IMpoIiiecca,
BO3PACTHBIX 0cobeHHOocTel oOyuatommxcst 10—11 kinaccos;

TaéT METOAMYECKYI0 HHTEpIpETalio IeJied HM3ydyeHHs] TMpelMeTa Ha YpOBHE
COBPEMEHHBIX  MPUOPUTETOB B  CHUCTEME CpeAHero oobmero  oOpa3oBaHUs,
CoJlepKaTeIbHOM XapaKTEPUCTUKU TUIAHUPYEMBIX DPE3yJIbTaTOB OCBOEHUSI OCHOBHOM
oOpa3oBaTeNbHON MporpaMMbl  CpeAHEero oOmero o6pa3oBaHUsl  (JUYHOCTHBIX,
METaIlpeMETHBIX,  MPEIMETHBIX), OCHOBHBIX BHJIOB  y4e€OHO-TIO3HABATEIbHOU
JeATEeIbHOCTH O00y4Yarouierocss IO OCBOCHHMIO cojepkaHust mpeamera. [lo Bcem
Ha3BaHHBIM TIO3UIMSM B TIpOrpaMMe IO XHUMHH COOJIOJIeHA MPEEeMCTBEHHOCTh
c ¢enepanbHOl paboyeil mporpaMMoil OCHOBHOrO oOmIero oOpa3oBaHUS MO XUMHUU
(mmst 8-9 kmaccoB 0Opa3oBaTEIbHBIX OpraHU3aIlii, 0a30BbIA YPOBEHB).

Xumuyeckoe oOpa3oBaHHE, MOJYyYaeMOE BBITYCKHUKaMH OOLIe00pa30BaTeIbHON
OpraHu3allid, SIBISETCS HEOThEMJIEMOM YacThio MX 0Opa30BaHHOCTU. OHO CIYXUT
3aBEpPIIAIOIIAM ASTallOM peaju3alli Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE
KJIIOYEBBIX LICHHOCTEH, MPUCYIIMX LIEIOCTHOM CUCTEME XUMUYECKOTO 00pa3oBaHus. JTU
IIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPUPOJBI, (HOPMHUPOBAHHSI MHPOBO33PCHHS H
oOmIel KyJnbTypbl 4YeJOBEKa, a TakKKe HSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO M NPHUPOAHON cpene. Peanuzyercss xumuyeckoe oOpa3oBaHUE
oOydJarommxcsi Ha YpOBHE CPEIHEro oOIIero o0pa3oBaHUsS CpPEACTBAMU Y4eOHOTO
npeaMeTa «XUMHs», COJAEpKaHUe M TOCTPOCHHE KOTOPOTO OMpENIETIEHBI B MIPOrpaMme
M0 XMMHH C YIETOM CHEIUGUKN HAyKd XUMHH, € 3HaUYeHUs B TIO3HAHWW TMPUPOIBI 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 QOpMHUPOBAHUU
COJlep KaHUsT TIpeIMeTa «XUMHs» YUYTCHBI CIEAYIOIINE TMOJOXKEHUs O creuuduke u
3HAYCHUU HAyKU XUMUHU.

XuMHUsI KakK DJEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK HWIpaeT ocoOylo poJb
B COBPEMEHHOMN IIMBWJIN3ALIMU, B CO3/IaHUM HOBOM 0a3bl MaTepuanbHON KyJabTypbl. OHa
BHOCHT CBOM BKJIaJl B (POPMHUPOBAHUE PAIIIOHATHLHOTO HAYYHOTO MBINIJICHHS, B CO3/IaHUE
I[EJIOCTHOTO TIPEACTABICHUS 00 OKPYKAIOIMIEM MHpPE Kak O EAUHCTBE MHPHUPOABI U
qeroBeKa, KOTopoe (OopMHUpYeTCs B XMMHH Ha OCHOBE IMOHHMAHHs BEIIECTBEHHOTO
COCTaBa OKPY’KaIOILIEr0 MUPA, OCO3HAHUS B3AUMOCBSI3H MEX/y CTPOCHUEM BEUIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMU 00JIACTSIMU MTPUMEHEHUSI.

TecHo B3aUMOACHCTBYS C IPYTrHMH C€CTECTBEHHBIMH HayKaMHW, XHMHS CTajia
HEOTHEMJIEMON YacThbl0O MHUPOBOM KYJIBTYPhI, HEOOXOAMMBIM YCIOBHEM YCIICIITHOTO
Tpyda W OKU3HU Kaxaoro uneHa oOmiectBa. CoBpeMEHHas XUMHUS Kak Hayka
co3uaTeNbHasl, KaK HayKa BHICOKMX TEXHOJOTUU HAMpaBlIeHa HA pellleHre rI100albHbIX
po0JIeM YCTOMYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETHUECKOM, TTUIIICBOM,
HKOJIOTUYECKOI 0€30MaCHOCTH U OXPaHBbI 3JJ0POBBSL.
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B cooTBeTCTBUU C 0OIIMMHU LEISIMU U IPUHIIMIIAMH CPEIHETO 00IIEro 00pa3oBaHus
comepkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbI ypOBEHb H3YUYCHHS)
OpPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYYarOIINXCS,
HEOOXOJAMMYI0O WM JJisi BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOYCHHS B JKU3Hb COITMYMa, MPOJODKCHHS 00pa30BaHMS B Pa3IMUHBIX 00JIACTSX,
HE CBSI3aHHBIX HEMTOCPEACTBEHHO C XUMHUEH.

CocTaBISIOMKUMHY ITpeAMETa « XUMUS» ABIAIOTCSA 0a30BbIe Kypchl — «Oprannyeckas
xuMus» U «O0IIas ¥ HeOPTaHUYECKasi XUMHUSD, OCHOBHBIM KOMITOHEHTOM COJICP>KaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHMM O HEOPraHUYeCKOM
XUMUM (C BKIIOYEHHEM 3HAHUM U3 0O0Ied XWUMHUH) W OPraHUYeCKOM XUMUHU.
dopMUpOBaHUE JAHHOW CHUCTEMbl 3HAHWW MPU U3YYEHUHM MpeaMera oOecreurnBaeT
BO3MOKHOCThH PACCMOTPEHHMS BCETO0 MHOTOOOpa3usl BEIIECTB Ha OCHOBE OOIIMX MOHSITHIH,
3aKOHOB ¥ TEOPUN XUMUMU.

Crpyktypa coaepxkanHus KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHu4veckas XuMus» cpopMupoBaHa B IporpaMme 1o XMMUU Ha OCHOBE CUCTEMHOTO
noAaxoJa K HW3yYeHHIO YydyeOHOro marepuaia U OOYCIIOBJIEHA HUCTOPUYECKU
00OCHOBaHHBIM Pa3BUTHEM 3HAHUN Ha OMPENEIEHHBIX TEOPETUUYECKUX YPOBHsIX. Tak,
B Kypc€ OpPTaHMYECKOM XHMMHH BEIIECTBA pacCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKOM
TEOPUU CTPOCHUSI OPTAHUUYECKUX COCAMHEHUH, a TaK)KE HA YPOBHE CTEPEOXUMUUYECKUX U
AJIEKTPOHHBIX MPEACTABICHUA O CTPOCHHH BemiecTB. CBeIeHHs 00 U3y4aeMbIX B Kypce
BEILIECTBAX JIAIOTCA B PAa3BUTHUU — OT YIJIEBOJOPOJOB JO CIOXKHBIX OHOJIOTHYECKU
AKTUBHBIX COE€IMHEHHU. B Kypce OpraHMyeckod XUMHUHM IIOJy4aroT pPa3BUTHE
chopMHUpOBaHHBIC Ha YypPOBHE OCHOBHOIO OOIINEro 0Opa30BaHHS II€PBOHAYAIIBHBIC
MPEACTABICHUS O XHUMHUYECKOW CBSI3U, KJIACCU(UKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU pPEaKIIHH.

Iloqg HOBBIM yIJIOM 3peHUs B MmOpeaMere «XuMmus» 0a30BOr0  ypOBHS
paccMaTpuUBaeTCsd M3Y4YEHHBIH Ha ypOBHE OCHOBHOTO o0O0Imiero o00pa3oBaHUs
TEOPETUUECKUN MaTeprasl U (aKTOJOTUYECKUE CBEACHHS O BEIIECTBAX W XUMUYECKOUN
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111as 1 HeopraHudeckas XuMush» 00ydarommumcst
MPEAOCTABISAECTCS  BO3MOXXHOCTh OCO3HAaTh 3HAUYEHUE MEPUOAUYECKOrO0 3aKOHA
C OOIIETECOPETUUECKUX U METOJIOJOTUUECKUX TO3UIIUHN, TTy0)Ke MOHITh UCTOPUUYECKOE
U3MeHEeHHe (YHKIMA HTOTO 3akoHa — OT o00oO0marome g0 OOBICHAIONIEH WU
ITPOTHO3UPYIOLIEH.

Envnas cucremMa 3HaHWKM O BaXHEMIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUHU, a TAKXKE€ O XHUMHUYECKHUX PEaKUMsIX, WX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus aomnonHsercs B Kypcax 10 m 11 kimaccoB anemeHTaMu
COZIEpKaHMsl, UMEIOIINMU KYJIbTYPOJOTHUECKUN U MPUKIATHONW XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TIOHUMAHHIO B3aMMOCBSI3U XHUMHH C APYTUMH HAyKaMH, PACKPBIBAIOT €€
poJIb B TO3HABATENBHOW 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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U JINYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIUBATh
uH(OPMAITUIO ¥ IPUMEHSATH €€ JIJIsl TIOTIOTHCHUS 3HAHUH, PEIICHUS HHTEIUICKTYTbHBIX
U DKCIIEPUMEHTAIBHBIX HCCIIEOBATENIbCKUX 3a7ad. B 1enom cojepkanue y4eOHOTO
npeaMeTa «XuMus» JAHHOTO YPOBHSI M3Y4YEHHUS! OPHUEHTHUPOBAHO Ha (OpMHpPOBaHUE
y 00yYaromuxcsi MUPOBO33PEHUYECKOW OCHOBBI JIJIi MOHUMaHUS (UIOCOPCKUX HIEH,
TaKMX KaK: MaTepuajbHOE €IWHCTBO HEOPraHMYECKOTO M OPraHuyecKoro Mupa,
0OyCJIOBIGHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM W CTPOCHHEM, TO3HABA€MOCTh
IPUPOIHBIX SIBICHUM MyTEM ASKCIIEPUMEHTA U PEIICHUS TPOTUBOPEUUNA MEXy HOBBIMU
dbakTaMl M TEOPETHMUYECKUMHU MPEINOChUIKAMH, OCO3HAHWE POJIU XUMHH B PEUICHUHU
AKOJIOTHYECKUX TPOOJIeM, a Takke MpoOjeM COEPEKEHUS dHEPTETHUECKUX PECYpPCOB,
CBIPbSI, CO3/JaHUSI HOBBIX TEXHOJIOTUNA U MaT€PUATIOB.

B mutane peienus 3aa4 BOCHUTAHUS, Pa3BUTUS M COIMAIM3AIMN O0YYaAIOIIUXCS
MPUHSTHIC MPOTPAMMOM IO XMMHH MOAXO0/IbI K ONPEACIICHUIO COAEPKaHUS U TOCTPOCHUS
peaMeTa TMPeayCMaTpuBalOT (HOPMHUPOBAHNE YHUBEPCATBHBIX YYCOHBIX JEHCTBUMA,
UMEIOINX 0a30BOE 3HAYCHUE IS PA3IMIHBIX BUIOB JACATEIHHOCTH: PEIICHUS TTPOOIeM,
MOKCKa, aHaJIu3a U 00paboTKH MH(POpPMAIMU, HEOOXOUMBIX JJIsI TPUOOPETEHUS OMBbITA
MIPAKTUYECKON W HWCCIAEAOBATEIIbCKOW NEATCbHOCTH, 3aHUMAOIICH Ba)XHOE MECTO
B MTO3HAHUU XUMUHU.

B npakTtuke npemnogaBaHusi XMMHUH KaKk Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus
TaK ¥ Ha YPOBHE CpeIHEro o0Iero oOpa3oBaHus, MPU OMPEACICHUN COJIEPKATCIIEHON
XapaKTEPUCTUKU IIeJIe W3Y4YeHHUs TMpeaMeTa HampaBlIeHUEM TMEpPBOCTETICHHON
3HAYMMOCTH TPAIUIIMOHHO TPHU3HAETCSA (DOPMHUPOBAHUE OCHOB XMMHUYCCKON HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JIEITEIbHOCTH YeJIOBEKa M KaK
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIUYECKOW TOUYKU 3PEHHS TAKOH
TIO/IXO/T K OTIPEACIICHUIO IeJIeH N3YUCHUS TIPEIMETa SIBIISICTCS BIIOJIHE OTPABIaHHBIM.

CorracHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJISIMHA U3yYEHUS MTpeaMeTa « XUMUS)
Ha 6a3zoBoM ypoBHe (10-11 ki1.) ABJSFOTCS:

dbopMupOBaHHUE CHUCTEMbl XMMUYECKUX 3HAHUM KaK Ba)KHEHIEH COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B OCHOBE KOTOPOH JIeXkKAT KIIFOUEBBIC TOHSTHSI,
byHIaMCHTAIBHBIC 3aKOHBI W TEOPUHM XWMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE W
MOHUMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C HCTOPUEH X Pa3BUTHS U CTAHOBJICHUS,

dbopMHpOBaHWE W pPa3BUTHE TPEIACTABICHUH O HAYYHBIX METOJaX ITO3HAHUS
BCIIECTB W XUMHUYECKHUX PEaKIUi, HEOOXOAMMBIX JII TNPUOOPETeHUS YMEHUU
OPHUEHTUPOBATHCS B MUPE BEIICCTB U XUMUUYECKUX SIBIICHUN, IMEIOIITUX MECTO B IIPUPO/IEL,
B IPAKTUYECKON Y MOBCEAHECBHOM KWU3HH;

pa3BUTHE YMEHHA M CIOCOOOB JEATETHLHOCTH, CBS3aHHBIX C HAOIIOJEHUEM U
OOBSCHEHUEM XUMHUYECKOTO OHKCIIEPUMEHTa, COOJIOJICHHEM TpaBujil 0Oe30MacHOro
oOparlieHusi ¢ BEIeCTBaMu.

Hapsimy ¢ »Tum copepskarenbHash XapaKTePUCTHKA TIIEJIed W 3ajad U3ydeHUs
IpeaMeTa B IporpaMMe Mo XMMUU YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU
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C HOBBIMM IPUOPUTETAMH B CHCTEME CpeaHero ooOuiero obpasoBanus. CeronaHs
B MPEMOJaBaHUU XUMUU B OOJbIIEH CTENEHU OTAAETCS MPENNOYTEHUE MPAKTUIECKOU
KOMIIOHEHTE COJIep>KaHusl OOy4EeHHs, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHHKA
O0II€00pa30BaTEIbHON  OpraHu3alluy, BIAJACIONIET0O HE HAa0OpOM 3HaHUHU, a
(YHKIIMOHATBPHOW TPaMOTHOCTBIO, TO €CTh CHOCOOaMH W YMEHHUSIMH aKTHBHOTO
IOJIyYEHUs 3HAHUI U MPUMEHEHUS X B PEAJIbHOM JKU3HU JJIS1 pEUICHMs] TPAKTUUYECKUX
3a11ay.

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

ajanranus oOydYarolMXCs K YCJIOBUSIM JUHAMUYHO pPa3BUBAOILEIOCS MMpa,
(opMHUpPOBaHNE MHTEIJIEKTYaJIbHO Pa3BUTON JMYHOCTH, TOTOBOM K caM0O0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPaMOTHBIX PEIICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM;

(opMupoBaHre y oOy4aroluXxcsl KJIFOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIM),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE MJISl Pa3UYHBIX BHUIOB JEATEIHHOCTH: PEIICHUS
npoOsieM, TMOUCKa, aHaiau3a W o0paboTku  MHPOpMalUHU,  HEOOXOJAUMBIX
JUTS IPUOOPETEHUS OTIBITA IEATEIHbHOCTH, KOTOpas 3aHUMAaeT BaKHOE MECTO B TTO3HAHUH
XMMHH, @ TakXe JJs OLEHKH C IMO3ULHUH HKOJIOTMYECKOM Oe30IacHOCTH XapakTepa
BJIMSIHUSI BELECTB M XMMHUYECKHX IPOILIECCOB HAa OPraHU3M YeJIOBEKa U MPUPOAHYIO
cpeny;

pa3BUTHE [IO3HABATEJIbHBIX MHTEPECOB, WHTEIUIEKTyaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM O00yYaroluXcsi: CIOCOOHOCTH CAaMOCTOSITEIBHO MPUOOpPETaTh HOBBIE
3HAaHUS 0 XWMHUU B COOTBETCTBHM C >KM3HEHHBIMH TMOTPEOHOCTSIMH, HCIIOJIb30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUY [Tl TOMCKA U aHAJIM3a y4eOHON 1 Hay4YHO-
TOMYJISIPHON HHPOPMAIIH XUMUYECKOTO COIePIKAHNUS;

(opMupoOBaHHE MU pa3BUTHE Y OOYYAIOIIMXCS ACCOLMATHBHOIO U JIOTUYECKOTO
MBILUICHUSI, HAOIIOAATEIbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPHU I[UIAHUPOBAHWUM W TPOBEACHUH XUMHYECKOTO
IKCIEPUMEHTA;

BOCIIUTaHUE Y O0yUaIONINXCsl yOKIEHHOCTH B TYMaHUCTUIECKOW HATIPABIEHHOCTH
XUMHHM, €€ BaXHOW pOJM B pEHICHUH TJI0O0AJbHBIX MPOOJIEM PallMOHAIBHOTO
IPUPOJIOTIONB30BAHUS, TIIOMOJHEHUSI JHEPreTUYECKUX PECypcoB M COXpaHEHHs
IPUPOTHOTO PABHOBECHS, OCO3HAHHSA HEOOXOIUMOCTH OEpeKHOTO  OTHOIICHUS
K TpUPOJE M CBOEMY 3/I0pPOBbIO, a TaK)Ke NPUOOPETEHHs OIBITa HCIOJIb30BAHUS
MOJyYEeHHBIX 3HAHWUW I TPUHSATHS TPAMOTHBIX PEIICHUH B CHUTYAIlHsIX, CBS3aHHBIX
C XUMUYECKIUMH SBIICHUSMHU.

e w 3amaun  u3ydeHus mnpeaMeTa «XUMHS» MONYYWIA MOAPOOHYIO
METOIMYECKYI0 HMHTepHperanuto B paszaene «l[lmaHupyemsle pe3ynbTaTbl OCBOEHMS
IporpaMMbl IO XUMHUN», OJarogapss yeMy oOecrnedeHo YETKOE MPEJCTABICHUE O TOM,
KaKhe 3HaHUS U YMEHMS UMEIOT MpsIMOE OTHOLIEHHE K pealn3allid KOHKPETHOM
LEJIH.
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B yueGHOM miaHe cpenHero oOiero oOpa3oBaHHUsl IpeAMET «XUMUs» 0a30BOT0
YPOBHS BXOJUT B COCTaB MPEAMETHOM 06nactu « EcTecTBeHHO-Hay4YHBIE IPEIMETHD».

OOr11iee YMCIIO YacoB, PEKOMEHIIOBAHHBIX JUJIsl U3ydeHHss 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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COJEPXAHHUE OBYYEHMSI'

10 KJIACC

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHUU

[IpenMer opraHuveckod XMMHUHU: €€ BO3HMKHOBEHHE, pAa3BUTHE U 3HAUYCHUE
B IIOJyYCHUH HOBBIX BEIIECTB M MAaTEpUAIOB. TeOopus 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 KiIaccuPUKalUM OpraHUYECKUX BemiecTB. HomeHkiatypa
OpraHUYECKUX COCAMHEHUH (CHCTeMaTU4YecKas) U TPUBUAIbHBIC HA3BAHUS BAXKHEHIINX
IIPEICTABUTEINIEN KIIACCOB OPraHUYECKUX BELIECTB.

JKCIepPUMEHTAIbHbIE METO/IbI H3Yy4YeHHs BelleCTB M X MpPeBpaleHuii

O3HakoMIIeHHE ¢ 00pa3iiaMyu OPTaHUYECKIX BEIIECTB M MaTepHaliaMi Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPraHMYEeCKUX BEIIEeCTB, HAONIOJICHUE U OINUCAHUE
JIEMOHCTPAIMOHHBIX OMBITOB 110 MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB IPU HAarpeBaHUU
(rutaBieHue, 0OYrIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUN psifl. METaH U 3TaH — NpOoCTeUIIne
MPEJACTABUTENIN AJIKAHOB: (PU3NYECKUE U XUMHUYECKUE CBOMCTBA (pEakiuu 3aMelIeHUs U
TOpPEHHs), HAaXOXKJIECHUE B PUPOJE, TOJIYYEHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHMYECKUW psii. ODTUIEH U MPONUIIEH —
MPOCTEUIINE TPEJICTABUTENN AIKEHOB: (PM3MYECKUE M XMMUYECKHE CBOWCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUJpATAllUM, OKUCICHUS W TMOJUMEPU3ALINH),
MOJYYEHHE U IPUMEHEHHE.

Ankamuensl: Oyrammen-1,3 wm wMetunOyragueH-1,3. CcTpoeHHE, BaKHEHIIIHEC
XUMHUYECKUE CBOMCTBa (peakuus mnojauMepusanuu). [lomydeHne CHUHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHS, TOMOJOTHYECKUN Pl AUETUICH —
MPOCTEUIITUHN MPEJCTAaBUTEIh aJTKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUYECKUE
CBOMCTBa (peaklMd TUIPUPOBAHUS, TaJOTCHUPOBAHUS, THUApPATAIIMU, TOPEHUSA),
MOJyYE€HHE U IPUMEHEHHE.

Apensbl. beH3out: coctaB, cTpoeHue, GU3nYecKue 1 XUMHUYECKHUE CBOMCTRA (peaKIuu
raJIoreHUPOBAaHUS W HUTPOBAHMS), TOJydeHUE W TpuMeHeHue. Toayon. cocmas,
cmpoeHue, @uauueckue U Xumuyeckue Ce0Ucmea (peakyuu 2anoceHupoSanus u
HUMpOBanus), noiyyerue u npumernenue. TOKCUUHOCTh apeHOB. ['eHeTHueckas CBs3b
MEXK]y YIJI€BOAOPOAaMU, MPUHAIIEKAITUMHU K Pa3IMYHBIM KJIaccam.

Kypcusom B TEKCTe BBIJICICHBI JJIEMEHTHI COJCpXKaHMS YYeOHOr0o MaTepuaya, KOTOpPhIE H3y4aroTcs
B 03HAKOMHTEIHLHOM IIAaHE W HE BKJIIOYAIOTCSA B COCTaB NIPEIMETHHIX pe3ynbTaToB ocBoeHuss DOIT COO
Ha 6a30BOM YPOBHE.
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[TpuposHbIE HCTOUYHUKH YIII€eBOAOPOAOB. [IpupoaHblil Ta3 U NONyTHBIE HEPTIHBIE
ra3el. Hetpb u e€ mpoucxoxaenne. CriocoOsl nepepadoTku He(TH: IEPETOHKA, KPEKUHT
(TepMuYECKUM, KaTaauTHueckuil), nuponu3. Ilpoaykrel mnepepa®oTku HePTH, HUX
IPUMEHEHUE B TPOMBILIUIEHHOCTH U B ObITy. KaMeHHBIM yronb W HPOAYKTHI €ro
nepepaboTKu.

JKCNepUMeHTAIbHbIE METObI H3Yy4YeHHs BelleCTB M UX MpeBpaleH il

O3HakomIIeHHE ¢ 00pa3aMu MIaCTMACC, KayqyKOB U pe3uHbI, Kosuiekiuu «Heptb»
U «Yroib», MOJCIMPOBAHUE MOJEKYI YIIEBOAOPOJOB U TajlOr€HOMPOU3BOJIHBIX,
MPOBE/ICHNE MPAKTUYECKON PadoThI: MOJYyYEHUE ITHUIICHA U U3YYCHHUE €T0 CBOMCTB.

PacuéTHble 3agaun

Brrancnenns mo ypaBHEHHUIO 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. METaHO U 3TAHOM: CTpOeHUe, (PU3NIECKUE U
XUMHUYECKUE CBOMCTBAa (peakiuu C aKTUBHBIMU METaJUlaMH, TaJlOr€HOBOJAOPOAAaMH,
ropeHue), npuMeHeHrue. BogopoiHbie CBsi3U MEXAy MOJIeKyJaMu crupToB. JleicTBue
METaHOJIa ¥ 3TAHOJIa HA OPTraHU3M 4YeJIOBEKA.

MHoroaToMHbI€ COUPTHI. DTUIICHTJIUKOb U TJIUIEPUH: CTPOCHHE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJIEHCTBUE CO IIEJIOYHBIMH METAJlJIaMH, KadeCTBEHHas
peakiysi Ha MHOTOaTOMHbIE cUpThl). JleiicTBue Ha opraHu3M yenoBeka. [IpumeHnenue
JIMLEPUHA U STUJICHTJIUKOJIS.

deHo: CTpOEHUE MOJIEKYJIbI, (PU3UYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue derHoa.

Anbaerusisl u kemoHwvl. GopManbaeru, aleTaibIerui: CTpoeHue, Guznueckue u
XUMHUYECKHUE CBOMCTBA (pEaKIMd OKHUCIEHUSI U BOCCTAHOBJICHUS, KayeCTBEHHBIC
peakIuun), MoJTy4YeHue U MPUMEHEHHE.

Ayemon: cmpoerue, usuyeckue u xumuieckue ceoucmea (peakyuu OKUCIeHUs U
80CCMAHOBGIIEHUS), NOJYYEHUE U NPUMEHEHUE.

OnHOOCHOBHBIE TpeJebHbIE KapOOHOBBIC KHUCIOTHI. MypaBbHHAs W YKCyCHas
KHUCIIOTHI: CTPOEHUE, (GU3NIECKHE U XUMHUYECKUE CBOMCTBA (CBOMCTBA, OOIITHE I Kilacca
KHCJIOT, peakuusi d3Tepudukaiuu), IMojaydyeHue u mnpuMeHeHue. CreapuHoBas W
OJIEMHOBAsI KMCJIOTHI KaK MPEJACTABUTEIH BBICIINX KapOOHOBBIX KMCJIOT. Mbljia KaK COJN
BBICIIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

Crnoxxnaple 2(pUpPHl KaK MPOU3BOAHBIC KapOOHOBBIX KHCIOT. ['MAPOIN3 CIONKHBIX
aupos. Kupsl. 'naponus xupos. [Ipumenenue »xupoB. buomorndeckas poJib )KUPOB.

VYrneBoabl: cocTaB, KIacCU(pUKALMs YIIIEBOJAOB (MOHO-, IU- U TOJUCAXapHJbI).
['mroko3a — mpocTelnii MOHOCaxXapHa: 0COOCHHOCTH CTPOEHUS MOJIEKYJIIbI, PU3NUECKUE
U XUMUYeCKue cBoicTBa (B3amMmozeicTBue c ruapokcuaoM wmeau(ll), oxucnenue
aMMUa4YHBIM pacTBOpoM okcujma cepedpa(l), BoccranoBiieHre, OPOKEHUE TIIOKO3bI),
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HaXOXJIEHUE B MPHUpOJEe, MpUMEHEHHe, Ononornueckas poib. Dotocunres. OpykTosa
KaK M30Mep TITFOKO3bI.

Caxaposza — npedocmasumens OuUcaxapuoos, cUOpoiu3, HAX0*COeHue 8 npupooe u
npumeHenue.

Kpaxman u memnmiono3a Kak MpupoaHble moiuMepbl. CTpoeHHe Kpaxmana u
IEJUTI0N03bI. PU3NYECKUE M XUMUYIECKUE CBOMCTBA Kpaxmalia (TUIpOIn3, KaYeCTBCHHAS
peaxIus ¢ HOJ0M).

JKCNepUMeHTAIbHbIE METO/IbI H3yYeHHs BellleCTB M UX NMpeBpalieHni

[IpoBenenune, HAOMIONCHUE W OMHCAHUE JAEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaYE€CTBEHHBIE PEAKITUN 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(ll), B3aumopeiicTBue Kpaxmana € HOJIOM), TPOBEICHUE
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 OpraHWYecKHe coeauHeHus. Duzndeckue u
XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MMpUMepe TIuIMHa). buonoruyeckoe 3HaueHue
amMmuHOKHUCTOT. [lenTumbl.

benkum kak TpPUPOIHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHms. llepBuyHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OEIKOB. XMMHUUYECKHE CBOWCTBA OCITKOB: THIPOJIU3,
JIeHATypallys, KaYeCTBEHHBIC PEaKIIUK Ha OCIIKH.

JKCIEepPUMEHTAJIbHbIE METOAbI H3yUYeHHS BelIeCTB U UX MpeBpalleHui
HaOnronenue u onucaHue JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OeIKoB
IIPU HarpeBaHMH, [IBETHHIC PEAKIIMHU OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIE TOHATHUS XWMHU BBICOKOMOJICKYJSIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENCHB MOJIMMEPHU3aIINH, CPEIHSSI MOJICKYJISIpHAsE Macca.
OcHOBHBIE METO/BI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCAMHEHUN — TOJMMEpHU3aNHs U
TTOJIMKOH ICHCAITHS.

IInacmmaccol  (nonusmunien, NOIUNPONUTIEH, NOJUSUHUIXIOPUO, NOIUCMUPOT).
Hamypanonoiti u cunmemuyeckue xayuyku (0ymaoueHosvili, XJI0pONPeHOosblll U
uzonpenosulit). Bonoxna: namypanvhvie (x10nox, wepcmov, WéNK), UCKYCCMBEHHbLE
(ayemammoe 8010KHO, BUCKO3@), CUHRMemu4ecKue (Kanpor u iaécam).
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JKCNepuMeHTAIbHbIe METOAbI H3YYeHHs BellleCTB U X NpeBpalleHui
O3HakomileHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4JyKOB.

Me:xnpeaMeTHbIE CBSI3H

Peasmm3annst MeXIpEeOIMETHBIX CBSA3€H NPU H3YYEHUM OPraHUYECKOW XUMHUU
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 TIOHATUS: SIBIICHUE, HAYYHBIN (DaKT, THIIOTE34a, 3aKOH,
TEOpHsl, aHAIIU3, CUHTE3, KIIAaCCU(PUKALUS, MEPUOJIUYHOCTb, HAOIIOEHUE, U3MEPEHUE,
DKCIIEPUMEHT, MOJICIINPOBAHUE.

®uzuka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKHI
YPOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSHHUE BEUIECTBA, (pU3MUYECcKue
BEJIMYUHBI U €JUHULBI UX U3MEPEHUS.

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

['eorpadusi: MuHepasibl, TOpHbIE MOPOJbI, IOJE3HbIE HCKOINAEMble, TOIUIMBO,
PECYpPCBL.

TexHonorus: NMUUIeBble MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOIINE
CpEJICTBA, JIEKaPCTBEHHBIE U KOCMETHYECKUE MPEnapaThl, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIIACC

Teopernueckne 0CHOBbI XUMHH

XUMHUYECKHI deMeHT. AToM. SAapo aroma, W30TOMBI. DJIEKTpPOHHAs 000JI0YKA.
DHepreTUYecKre YpPOBHH, IMOAYPOBHH. ATOMHBIC opOuTamu, S-, P-, d- BJIEMEHTHI.
Oco0eHHOCTH pacrpeesieHUs JIEKTPOHOB M0 OPOUTANISIM B aTOMaX AJIEMEHTOB MEPBBIX
YETHIPEX MEPUOI0B. DIEKTPOHHASI KOH(DUTYpAIUsl aTOMOB.

Ilepuonnueckut 3akoH u llepuognueckas cucTeMa XHWMHYECKUX SJIEMEHTOB
JA.N. Menneneera. Csizp mnepuoauueckoro 3akoHa u Ileproguyeckoil CHCTEMBI
xumMuueckux dyeMeHToB .M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUS! CBOWCTB XMMHYECKHX DJIEMEHTOB W 00pa3zyeMbIX HMU
MPOCTBIX U CJIOXHBIX BEHIECTB IO TpynnaM U NepuojaM. 3HAUYCHHE MEPUOUYECKOTO
3aKOHA B Pa3BUTUM HAYKH.

CrpoeHnue BelecTBa. XUMUYECKas CBsI3b. BUbl XUMHUUYECKOU CBSI3U (KOBAJICHTHAs
HEMoJISIpHAass M TOJspHasi, HWOHHAs, MeTainyeckas). MexaHu3mbl 00pa30BaHUS
KOBAJICHTHON XMMHUYECKOW CBA3U (OOMEHHBINH M JIOHOPHO-aKLEeNTOpHBIN). BomopoaHas
CBsI3b. BalleHTHOCTh. DJIEKTPOOTPULIATENIBHOCTh. CTeneHb okucieHus. IOHbI: KaTHOHBI
Y QHHUOHBI.
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BemecTBa MOJEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOSHUS. 3aKOH IMOCTOSIHCTBA
COCTaBa BEIECTBA. THUIBI KPUCTATUIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUMA KPUCTATUTHICCKON PEIIETKH.

[TonsiTue 0 TUCHIEPCHBIX cUCTeMax. VICTUHHBIE M KOJUIOUIHBIE PacTBOPBL. MaccoBast
JI0JIs1 BEIIECTBA B PacTBOPE.

Krnaccudukanus HeOpraHMYeCKUX coeAnHeHUH. HoMeHkaTypa HEOpraHU4eCKUX
BeIeCTB. | 'eHeTHdeckass CBA3b HEOPTraHMYECKHX BEIIECTB, MPUHAIIC)KAIINX
K Pa3JIMYHbIM KJIacCaM.

Xumudeckas peakuus. Kinaccudukanums XUMUYIECKUX peaKIiii B HEOPTaHUIECKOM
U OpPraHMYeCKOM XUMHUHU. 3aKOH COXPAaHEHMsI MacChl BEIIECTB, 3aKOH COXpPAaHEHUS 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.

Onextponutuueckass aucconuanus. CunbHble W ciabblie 3nexTpoiuthl. Cpena
BOJIHBIX paCTBOPOB BEIIIECTB: KUCIIAsl, HEUTpalbHasl, MenouHas. [Ionamue 0 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuuu uoHHOTO 0OMeHa. [ UOpoau3 HeopeaHuueckux u
OpeaHU4ecKux geujecms.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 00  asnexmponuze
pacniaeos u pacmeopos coel. llpumenenue snekmponusa.

JKcNepUMEHTAJbHbIE METOIbI H3Y4Y€eHHS BeleCTB M UX NMpeBpalleHnH

Hemonctpanus Ttabmun «llepuoanueckass cucreMa XHUMHYECKUX  DJIEMEHTOB
.. MenneneeBay, U3ydeHHE MOJEJICH KPUCTAIUIMYECKUX PEIIETOK, HAOIIOJCHUE
U OINKCAaHUE JIEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OMBITOB (Pa3jI0KEHUE MEPOKCHUAA
BOJIOpOJia B MPUCYTCTBHM KaTalau3aTopa, OMNPEACIICHUE Cpelbl PAaCTBOPOB BEIIECTB
C MOMOIIBI YHUBEPCATHHOTO WHIAUKATOPA, PEAKIIUU MOHHOTO OOMEHa), MPOBEIICHUE
MPaKTUYECKON paboThl «BnusHue pa3audHbiX (HAKTOPOB HA CKOPOCTh XHUMHYECKOM
peakuum».

PacuéTHble 3aaun
PacuéTrel no ypaBHEHUSIM XMMHUYECKUX PEAKIUK, B TOM YHUCJIE TEPMOXUMUUYECKUE
pacy€Thl, pacU€Thl C UCIIOJIBL30BAHUEM MOHSITUS «MACCOBasi JOJIS1 BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Tlonoxxenue HemetaiuioB B [lepuoguueckoil cuUCTEME XMMHYECKUX
anemenToB J[.W. MenneneeBa u 0coOeHHOCTH cTpoeHus: aToMOB. Du3nueckue cBOMCTBRA
HEMETAJUIOB. AJUIOTPOINHS HEMETAJJIOB (Ha MpuMepe Kuciaoponaa, cepsl, dochopa u
yrieponaa).

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

[IprMeHeHne Ba)XHENIIMX HEMETAJUIOB U X COCINHEHUM.
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Meramnbl.  Ilonoxxenne 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 BAKHEUIIIMX METAJJIOB (HATPUM, KaJIMK, KaIbIIUi, MarHuH,
ATIOMUHUH, ITUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

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

JKcNepUMEeHTALHbIE METOIbI H3Y4YeHHs BeleCTB M UX MpeBpalleHnH

N3yuenne kosutekiuu «MeTamibl U CIIaBbl», 00pa3lloB HEMETAIUIOB, PEIICHHE
AKCIEPUMEHTANbHBIX 33/1ad, HaOJMIOJCHUE U ONHCAaHUE JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THIPOKCHIA ATFOMUHUS 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 oOecrnieueHHUH 3KOJIOTHYECKOM, JHEPreTHUYSCKOW U IHUIIEBOM
0€301acHOCTH, pa3BUTHH MeIUIIMHBL. [IOHITHE 0 HAYYHBIX METOaX MO3HAHUS BEICCTB
Y XUMUYECKUX PEaKIUH.

[IpencraBienuss 06 OOMIMX HAYYHBIX MPUHIMUIIAX MPOMBIIUICHHOTO MOTYyYEeHUS
BAKHEHUIIINX BEILIECTB.

UenoBek B MUpE BEMIECTB U MATEPUATIOB: BaXKHEUIIINE CTPOUTEIBLHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE  MarTepuajbl, KpacKu, CTEKJIO, KEpaMHKa, MaTepuabl
JUTSI DTIEKTPOHUKY, HAaHOMATEPUAJTbl, OPraHWUYECKUE U MUHEPATbHBIC YA0OOPEHHUS.

XuMHUsT H  30POBbE YEJIOBEKAa: TMpPAaBWJIAa MCIOJb30BAHUSA JICKAPCTBEHHBIX
npenapaToB, IpaBwia O0€30MaCHOIO MCIOJIB30BAHMS IpPErapaToB OBITOBONH XUMUH
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBA3H

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

OO11ue ecTeCTBEHHO-HAYYHbIE TOHATHS: HAyYHBIH (QakT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJln3, CHUHTE3, KiIaccudukauus, MNEepPUOAUYHOCTb, HAOIIOJEHUE, OSKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SBJIICHUE.

@du3nka: MaTepus, SJHEPrus, Macca, aToM, AEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
PaaMOaKTUBHOCTb, MOJIEKYJA, YHEPrEeTUUECKUN YPOBEHb, BEILECTBO, TEJIO, O0OBEM,
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arperaTHO€ COCTOSIHUE BELIECTBA, (PU3NYECKUE BETUUYMHBI U €IUHUIBI UX HU3MEPEHHUS,
CKOPOCTb.

buonorus: kinerka, opraHusM, 3KOcCUCTeEMa, OMocdepa, MaKpo- U MUKPOIIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuHEpanbl, TOPHBIE MOPOJIbI, TMOJE3HbIE MCKOIMAaeMble, TOIUIMBO,
peCypCHlI.

TexHONmorusl: XWMHUYECKass MPOMBIIIICHHOCTh, METALIYPIrusi, MPOU3BOJCTBO
CTPOUTENIBHBIX  MAaTEpUANIOB,  CEJIBCKOXO3SIMCTBEHHOE  NPOM3BOACTBO,  IHIIEBasd
IIPOMBIIIJICHHOCTS, dapmaneBTUUYECKAS 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

OI'OC COO ycranaBamBaeT TpeOOBAHUSA K PE3yIbTaTaM OCBOCHHUS 00yUarOITUMUCS
nporpaMm cpeaHero ooOmiero o0pa3oBaHUsl (JUYHOCTHBIM, METANpPEAMETHBIM |
npeaMeTHbiM). HayuyHo-MeTonn4yeckol OCHOBOM Il  pa3palOOTKH  IUIaHUPYEMBIX
pe3yibTaTOB OCBOEHUS MPOrPaMM CPEeIHEro 001Iero o0pa3oBaHusl SBISAETCS CUCTEMHO-
JEATEIIbBHOCTHBIN MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-JIEATEIBHOCTHBIM TOJXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IpeaMeTa « XUMUsS» Ha YPOBHE CPEIHEro OOIIEro
00pa30BaHMsI BBIJICJIEHBI CIEAYIOLINE COCTABIISIOIINE:

OCO3HaHHME OOYYAIOMIUMHCS POCCHUHUCKOM TPaKJaHCKOWM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEIEICHUIO;

HaJM4he MOTUBALUU K O0yUEHHIO;

LICJICHAIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX LICHHOCTEH U UCTOPUYECKHUX TPaauLUi 0a30BOM HAYKU XHUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOyYaromMXcCsi PYKOBOJCTBOBAaThCSA B  CBOEH
JEATEIbHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, IPUCYIIUMHU LIEJIOCTHOM 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, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU U UJEATaMH POCCHICKOTO
Ipa)/1aHCKOT0 00I1IeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMH U MpaBUJIaMU TOBEJECHUS,
CIIOCOOCTBYIOLIIMMHU MPOLECCaM  CaMOMO3HAHUS, CAMOPAa3BUTHS M HPABCTBEHHOI'O
CTaHOBJICHUSI INYHOCTH 00YyYaIOLTUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  IpeaMeTa  «XHUMHS»  OTPaXKaroT
cOPMHPOBAHHOCTh  OMbITA [O3HABATEJIbBHOW W  MPAKTUYECKOW  JAESTeNbHOCTU
oOyuJaromuxcs Mo peajn3aluy NPUHATHIX B OOLIECTBE LIGHHOCTEN, B TOM UKCJIE B YACTHU:

1) rpasKaaHCKOro BOCIIMTAHUS:

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

MPEACTABICHHS O COIMAIbHBIX HOpMaX M MPaBUIaX MEKINYHOCTHBIX OTHOIICHUIH
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JAEATEIBHOCTH MPH CO3JaHUU YIEOHBIX
IPOCKTOB, PEIICHUH YYeOHBIX W IMO3HABATCIBHBIX 3a/1a4, BBIMOJHCHHH XHUMHUYECKHX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTH MOHMMATh Y NPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apTyMEHTBI
JPYTUX MPU aHAIHU3€E PA3IMYHbIX BUJIOB YUEOHOH AESATENbHOCTH;

2) NIATPHOTHYECKOTO BOCTIMTAHNS

LIEHHOCTHOTO  OTHOUIEHUS K HMCTOPUYECKOMY M  HAy4YHOMY  HAacCJEIUIo
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 XUMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBECHHUS;

CITIOCOOHOCTH OIICHMBATh CHUTYallMH, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSIMU,
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 O€30MacHOr0 00pa3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U TMCUXHUYECKOMY
3I0POBBIO;

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

MOHUMAaHUS LIEHHOCTU MPaBUJI UHAMBUIYATBHOTO U KOJUIEKTUBHOTO O€30MacCHOIO
MOBEACHUS B CUTYALMSIX, YTPOKAIOLIUX 3A0POBBIO U KU3HHU JIFOJICH;

OCO3HaHUSI TOCHEACTBUA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHHUS );

5) TPy10BOTO BOCIIUTAHMS :

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B YU€OHO-UCCIIEA0BATEILCKOM JEATeTbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTHUX BUIAX JEATCILHOCTH;

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;

YBaXXEHHUS K TPYAY, JIOJIAM TPyAa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYATBHOW TPACKTOPUU 0Opa30BaHUA,
Oynymeld mpodeccuu W peanu3ariiil COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XWUMHUU, HMHTEPECOB U NOTpeOHOCTEU
00111eCTBa;
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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 HENpPUATUSA JCHUCTBUM, NMPUHOCALIUX BpEJ OKpPYXKaroUEHd NPUPOIHON
cpelle, yMEHHUs MPOTHO3MPOBATh HEOJArONPUATHBIE HKOJIOTMYECKUE IOCHEICTBUS
NPEANPUHUMAEMBIX JEUCTBUM U NIPENOTBPAIIATh UX;

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

7) HEHHOCTH HAYYHOT0 TMO3HAHMS :

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MMOHMMAaHUS CIIEUU(PUKN XUMHUHU KaK HAyKd, OCO3HaHUS €€ poiu B (hOPMUPOBAHUU
pPallMOHAJIPHOIO HAYYHOI'O MBILUIEHUS, CO3JaHUM  LEJIOCTHOTO  IPEICTABJICHHUS
00 OKpYy’KarolieM MHUpE Kak O €MHCTBE MPUPOJIbI U YEIOBEKA, B MO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEHN U PEIIeHUH MPoOJIeM COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO00 3HAYMMOCTH XUMUU JIJISI COBPEMEHHOW IIUBWJIM3ALINY: B €€
T'YMaHUCTUYECKOW HAMpPaBICHHOCTH W BAXXHOW pOJM B CO3JIaHUM HOBOW 0asbl
MaTepUaNIbHONU KYJIbTYphI, PEHICHUU TJIOOATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJI0BEYECTBA — CHIPEBOM, YHEPTETUUCCKOM, TTUIIIEBOM M SKOJIOTHYCCKON O€30ITaCHOCTH,
B Pa3BUTUM MEIUIIUHBI, 0OCCIEUEHUU YCIOBUM YCIEIIHOTO TPyJa U IKOJIOTHYECKU
KOM(OPTHOM KU3HU KaXkJA0TO YjieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM IPAMOTHOCTH: MOHMMAaHMS CYLIIHOCTH METOJOB MO3HAHUS,
UCIIOJIb3YeMbIX B E©CTECTBEHHBIX HayKaX, CIOCOOHOCTH HWCIOJL30BaTh IMOTy4aeMbIe
3HAHUS JJI aHajdu3a U OOBSCHEHUS SBJICHUN OKPYXKAIOIIETO MUpPA U MPOUCXOSIINX
B HEM U3MEHEHUM, YMEHHS jenaTh 000CHOBaHHBIC 3aKJIIOYEHHUS HAa OCHOBE HAYYHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C LEJIbIO MTOJTYYEHHUsI JOCTOBEPHBIX BHIBOJIOB,;

CITIOCOOHOCTH CaMOCTOSITEIbHO MCMOJb30BaTh XUMUUYECKUE 3HAHUS JJISI PELICHUS
npo0JieM B peaJIbHBIX )KU3HEHHBIX CUTYaIIUSIX;

MHTEPECA K MMO3HAHUIO U UCCIIEN0BATEIIBCKON IESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHMIO U CaMOOOPa30BaHUIO,
K AKTHBHOMY IOJYYEHHUIO HOBBIX 3HAHWUW IO XMMHHU B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTIMU;

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

MeTtanpeamMeTHbIE pe3ynbTaThl OCBOCHHS YUEOHOT 0 IIpeaMeTa « XMMUsS» Ha yPOBHE
cpeaHero oo01ero o0pa3zoBaHUs BKIIOYAIOT:

3HaYUMBIE TUISL (dbopMupoBaHus MHUPOBO33pEHUS oOyJaromuxcs
MEXIUCUUIUTMHAPHBIE (MEXIpEeIMETHbIe) OOIlIeHayuYHble TOHATHUS, OTPaKaoIIue
IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPA U CHEIU(PUKY METOI0B TTO3HAHMS, UCIIOIB3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, YHEPTHs, SIBICHUE, IPOLECC, CUCTEMA,
HAY4YHBIA (paKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS, UCCIIECTOBAHHE,
HaOII0/ICHNE, U3MEPEHNUE, SKCTIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHble Yy4eOHble JIeHCTBUS (IIO3HABATEJIbHBIE, KOMMYHUKATHUBHBIE,
peryisTUBHBIE), obecneunBaromue (GpopmupoBaHue (GyHKIHOHATBHOM I'PaMOTHOCTU U
COLIMAJIbHON KOMIETEHIIMH 00Y4arOIINUXCS;

CIIOCOOHOCTh OOYHYAIOIIMXCS MCIIOJIB30BATh OCBOEHHBIE MEXJIMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIIbHBIE YUEeOHbIEC TEHCTBUS B IO3HABATEIBHOM U
COLIMAJIBHOM ITPaKTHUKE.

MeTtanpeameTHbIe pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU Y4EOHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JACUCTBUSAMH.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble JJoruueckue aecTBHA:

CaMOCTOSITENIbHO (OPMYJIUPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENIEINIATh SN ACATEILHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX JOCTHKCHUS,
COOTHOCHUTD PE3YJIbTATHI JICATEIBHOCTH C IMTOCTABJICHHBIMU LIEISIMU;

WCTI0JI30BATh MPU OCBOCHUY 3HAHUN MTPUEMBI IOTUYECKOTO MBIIUICHUS — BBIACIATh
XapAKTEPHbIC TPU3HAKU TMOHSATHM M YCTAHABJIMBATH HUX B3aMMOCBSA3b, HCIOJIb30BATh
COOTBETCTBYIOIIIHME MOHATHUS JJIs1 0OBSICHEHUS OT/ICTbHBIX (PaKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS U KPUTEPUM JJIs KJIacCU(UKAIMU BEIIECTB M XUMHYECKUX
peaKLuii;

yCTAHABIMBATh  MPUYUHHO-CIICICTBEHHbBIC CBSI3U MEXKITY M3y4aeMbIMU
SIBIICHUSIMU,

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

NPUMEHATH B TPOLECCE MO3HAHUA, WCIOJb3YEMblE B XHMHHU CHMBOJIUYECKHE
(3HAaKOBBIE) MOJICNIH, TPEOOPA30OBLIBATH MOJICIIBHBIC MPE/ICTABICHUS — XUMUYECKUH 3HAK
(cuMBOJT) BJIeMEHTa, XUMUYecKas (opmysia, ypaBHEHHWE XWMHUYECKOW pEaKIuu —
P PEIICHUH YUEOHBIX TTO3HABATENIBHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSITh Ha3BaHHbIC
MOJICJIbHBIE TIPEJICTABIICHUS I BBISBJICHUS 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
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIE BOIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl JOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXICHUU,

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUS U ITPOBEJACHUS YYEHUYECKUX
DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHsS HAOII0OJaTh 3a XOJOM IIpolecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATH €ro pe3ysbTar, (OpMyIHpOBaTb OOOOUIEHHS U
BBIBOJIBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJbTATOB MCCIENOBAHUSA, 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 METOI0B II03HAHUS.

Pabora ¢ unpopmanumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX WHGOpMalU (HAYIHO-TIOMYJIsIpHAs
JUTEepaTypa XMMUYECKOTO COJEp KaHUs, CIpaBOYHbIE mocolusi, pecypcel MHTepHeTa),
aHAJIM3UPOBATh MH()OPMALIMIO PA3TMYHBIX BUJOB U (OPM MPEICTABICHUS, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(opMyIupOBaTh 3aMPOCHl U MPUMEHTH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
uH(pOopMaIuu, HEOOXOIUMOM JIJIsl BHITIOJIHEHUS! YUEOHBIX 33]1a4 ONPECIEHHOTO TUTIA;

npuoOpeTaTh  OMBIT  WCIOJB30BaHUS  WHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHI U Pa3INYHbIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAYUYHBIM S3bIK B KayeCTBE CPEJACTBA MpHU paboTe C XMMHYECKOM
uHpopMaIuet: TPUMEHTh MEXKITpeIMETHbIE ((hU3nUecKue U MaTeMaTH4YEeCKHUe) 3HAKU U
CUMBOJIBI, (HOPMYJIBI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMoll TeMbl B XOJe JAuaiora
W/WIW  JUCKYCCHHM, BBICKAa3bIBaTh WJICH, (HOPMYIUPOBATh CBOU  MPEAJIOKCHUS
OTHOCHUTCIIBHO BBITIOJIHCHU A Hp@I[JIO)KCHHOﬁ 3aJadu,

BBICTYIIATH C HpeBCHTaHHeﬁ PE3YyJIbTATOB MMO3HaBaTECIbHOM ACATCIIBHOCTU,
MOJYUYCHHBIX CaMOCTOATCIBbHO WM COBMCCTHO CO CBCPCTHHUKAMH IIPHW BBIIIOJIHCHHU
XUMHUYCCKOIr0o OSKCIICPUMCHTA, HpaKTHqCCKOﬁ pa6OTI>I II0 HCCIICOOBAaHUIO CBOMCTB
U3y4aeMbIX BEILECTB, pealu3alud y4eOHOro NpoeKkTa U (POPMYIHPOBATH BHIBOJIBI
10 pe3yjibTaraM HpOBGI[éHHBIX I/ICCJICI[OBaHI/Iﬁ HYTéM corjiaCoBaHuA HOSI/IHI/Iﬁ B XO0A€
00CYXJIeHHsI 1 OOMEHA MHEHHUSMH.

20



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

PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE JeUCTBUS

CaMOCTOSATENIbHO IUIAHUPOBAaTb M OCYIIECTBIISITH CBOIO  MO3HABATEIbHYIO
NEeSATEIbHOCTh, ompenensss e€ uead W 3a7adyd, KOHTPOJIUPOBATb U 1O Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii ITOPUTM JCHCTBUI TP BBHITTOTHECHUH
y4eOHBIX U MCCIIEIOBATEIbCKUX 3aja4, BEIOMpaTh Hanbosee 23h(PEeKTUBHBIN CITOCOO MX
pelieHus ¢ y4ETOM MOJTydeHUsI HOBBIX 3HAHUN O BEUIECTBAX M XUMUYECKUX PEAKIIHIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI
10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuyeckas XUMHUS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTH MPEJICTABICHUN O XUMUUECKON COCTAaBIISIONICH €CTECTBEHHO-
HAay4YHOUW KapTUHBI MUPA, POJIU XUMUHU B IO3HAHUU SIBIICHUI TPUPOJILI, B POPMUPOBAHUU
MBIIUICHUS U KYJIbTYPhI JIMYHOCTH, €€ (DYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOMN
JUIS PEIICHUS] TMPAKTUYECKUX 3a7ad W HIKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3/10pPOBbIO U IIPUPOJHOU CPELE;

BJIAJICHUE CUCTEMOUN XUMUYECKUX 3HAHUN, KOTOPas BKIIFOYAET: OCHOBOTIOJIATAIOIIINE
MOHATUSL (XUMHUYECKUN DJIEMEHT, aToM, JSJEKTPOHHas 000JO0YKa aTroMa, MOJIEKYJia,
BAJICHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, XUMHUYECKasl CBSI3b, CTPYKTypHas (opmyna
(pa3BEépHyTas U COKpaIl€HHAas1), MOJIb, MOJIIPHASI Macca, MOJISIPHBIM 00BEM, YTIepOaHBIN
CKeTeT, PyHKITMOHANIbHAS TPYIIIA, PaAUKa, U30MEPHs, H30MEPhI, TOMOJIOTHYECKUH PSIII,
TOMOJIOTH, YIJIEBOJAOPOABI, KHCIOPOA W a30TCOAEPIKAIIME COCAWHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust ctpoeHust oprannyeckux BeniecTB A.M. ByTiiepoBa, 3aK0OH COXpaHEHHSI MACChI
BEILIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHMUS,
Jiekalue B OCHOBE MOHUMAaHUSA MPUYMHHOCTU M CUCTEMHOCTU XMUMHUYECKHX SIBIICHH,
(baKToJOrMYeCKUe CBEJEHUSI O CBOWMCTBAaX, COCTaBe, MOJYyYEHUH U O€30MacCHOM
WCIIOJIb30BAaHUU BAKHEHIIMX OPraHWMYECKUX BEIIECTB B OBITY W MPaKTUYECKOU
JIESITEbHOCTH YEIIOBEKA,;

c(hOPMHUPOBAHHOCTh YMEHHMU BBISBIATh XapaKTepHbIC TPU3HAKU TIOHSATHH,
YCTAHABIMBAaTh WX  B3aWUMOCBSI3b, HCIOJB30BAaTh  COOTBETCTBYIOIIUE  IOHSTHUA
MIpY ONUCAHUM COCTaBa, CTPOCHUS U MIPEBPAILICHUN OPraHUYECKUX COCTUHEHNU;

cOpPMUPOBAHHOCTh ~ YMEHUW  HCIOJB30BaTh  XUMHUYECKYIO CHUMBOJIUKY
JUTSI COCTaBJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAEHHOW) (hOpMyIT
OPTraHUYECKUX BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIUM, U3rOTaBIUBATH MOJIEIH
MOJIEKYJ OpPraHMYECKUX BEMIECTB Uil WLIIOCTPAMM MX XHMHYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAIJICKHOCTh HW3YUEHHBIX
OpraHMYeCcKUX BEIIECTB [0 UX COCTaBY U CTPOCHUIO K OMNpeNeIEHHOMY KIaccy/Tpymime
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COCIMHEHUN  (YIJIeBOJOPOJABI,  KHUCIOPOJ W  a30TCOJAEpXkaIlhe  COEIUHEHUS,
BBICOKOMOJICKYJISIDHBIC COCJMHEHHUSI), JlaBaTh WM Ha3BaHUS IO CHUCTEMAaTHYECKON
nomenkinarype (IUPAC), a Takke NpPUBOAWTH TPHBHAIIbHBIE HAa3BaHHUS OTACIIBHBIX
OpPraHUYECKUX BEIIECTB (ITHIICH, TPOIUIIEH, alleTHIICH, STHUJICHTJIMKOIIb, TIIULEPUH, (PeHOM,
dbopmanbIerua, areTalbIeTu, MypaBblHAsT KUCJIOTA, YKCYCHAs KHCJOTa, OJCHHOBAs
KHCJIO0Ta, CTEAPUHOBAs KMCII0TA, TIII0K03a, (PPyKTO3a, Kpaxmall, lIeJUTI0JI03a, TIIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHSI ONIPEACIISATH BUBI XUMHUYECKOM CBSI3U B OPTaHMYECKHIX
COeIMHEHUAX (OIMHAPHBIC U KPaTHBIE);

cOPMHUPOBAHHOCTh yYMEHHUSI TMPUMEHSATH TMOJOXKEHUS TEOPUH  CTPOCHUS
oprannueckux BemecTB A.M. byrtnepoBa misi OOBSICHEHUS 3aBHCHUMOCTH CBOMICTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHSI MaCChl BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh COCTaB, CTpOeHUE, Ppuznueckue 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, TJIIOK03a, Kpaxmall, LEJUII003a, aMUHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh TEHETHYECKYI0 CBSA3b MEXAY HHUMHU YpaBHECHHUSIMU
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTepPU30BaTh HWCTOYHHKHU YTJIEBOJIOPOHOTO
ChIpbs (HETh, MPUPOAHBIA Ta3, yroyib), CIOCOObBl MX MEpepabOTKH U MPAKTUYECKOE
pUMEHEHHUE TIPOYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOJUTH BHIYUCICHUS IO XUMUUECKUM YPaBHEHUSIM
(Maccel, 00BbEMa, KOJIMYECTBA KMCXOAHOTO BEIIECTBA WM MPOJYKTA PEAKIHH TI0
U3BECTHBIM Macce, OO0BEMY, KOJIMYECTBY OJHOTO M3 HUCXOJHBIX  BEILECTB
WM TIPOAYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHUM BIIAJIETh CUCTEMOW 3HAHMI 00 OCHOBHBIX METOJax
HAay4YHOTO MMO3HAHUS, HUCIOJIb3YEMbIX B XUMHH MPU W3YUYCHHUH BEIIECTB U XUMHUYECKUX
sABJeHUN (HAOMIOJIEHWEe, W3MEpPEHHEe, SKCIEPUMEHT, MOJEIUPOBAHUE), HCIOJIH30BaTh
CUCTEMHbBIC XMMUUYECKUE 3HAHUS JJISI PUHSTHUS PEIICHUN B KOHKPETHBIX MKU3HEHHBIX
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 YMEHUW  IUIAHUPOBATH W BBIMIOJNHITH  XUMHYECKHUI
AKCHEPUMEHT (TIPEBpallEHUs OPraHUYECKUX BEIIECTB MPU HArpeBaHUU, IOIYYCHHE
ATUJICHA M M3YyYCHUE €r0 CBOMCTB, KAaUECTBEHHBIC PEAKIIMM OPTaHMYECKUX BEIIECTB,
JeHaTypanus OCJIKOB TPH HArpEeBaHWH, IIBETHBIE PEAKIIUU OEIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKU O€30MacCHOCTU MPU OOpAIllEHUU C BELIECTBAMHU U J1a00paTOPHBIM
000pyZOBaHUEM, NPENCTABIATh PE3YyIbTaThl XUMHUYECKOIO SKCIIEpUMEHTa B (Qopme
3aMKCH YPaBHEHUN COOTBETCTBYIOIINUX PEAKIN W (POPMYIHPOBATH BHIBOIBI HA OCHOBE
ATUX PE3YJIbTATOB;
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COPMUPOBAHHOCTh ~ YMEHUH  KPUTHYECKHM  AHAJIU3UPOBAThb  XHUMHUYECKYIO
MH(pOpMaIMIO, OJTYyYaeMyI0 U3 pa3HbIX UCTOYHHUKOB (CpPeICTBa MaCCOBOM MH(pOpMAIH,
WHTepHET U 1pyrux);

c(OpPMHUPOBAHHOCTh YMEHUI COOJIIO/1aTh IPaBUJIa 3KOJIOTHUYECKH 1IEIeCO00pa3HOro
NOBEJICHUS B OBITY U TPYJOBOM JIE€ATEIBHOCTH B IIEJIAX COXPAHEHMsI CBOETO 3/I0POBBS U
OKpY’KaloIlled MPUPOAHON Cpelbl, OCO3HABaTh OINACHOCTh BO3JCWUCTBUSA Ha JKUBBIC
OpraHu3Mbl ONPEAEIEHHBIX OPraHUYECKUX BEUIECTB, NOHUMAs cMbIci mokaszaTess [TK,
NOSICHATh HAa MpPHUMEpPax CHocoObl YMEHBIIEHUS W MPEJOTBPAILEHUS HX BPEIHOTO
BO3/ICIICTBUS Ha OPraHU3M YEJIOBEKA;

g O0yYaromMXCcsi € OTPaHUYEHHBIMH BO3MOKHOCTSMHU 3/0POBbS: YMEHHUE
NPUMEHATh 3HAaHUA OO0 OCHOBHBIX JIOCTYIHBIX METOAAaX IO3HAHUSA BEIIECTB U
XUMHUYECKUX SIBJICHUM;

U CIENbIX M CIA0OBUIAIIMX OOY4YarOIIMXCsS: YMEHHUE HCIOJIB30BaTh Pebe(HO
TOYEUYHYI0 cucTeMy o0o3HaueHuil JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyL.

11 KJIACC

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

c(hOpMHUPOBAHHOCTH MPEACTABICHUM: 0 XUMHUUECKON COCTaBIISIFOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa, pPOJA XHWMHUU B T[IO3HAHUU SIBJICHUW NOPUPOJIBI, B
(GbopMUPOBAHUM MBIIUICHUS U KYJIbTYPbl JIMYHOCTH, €€ (DYHKIIMOHATBLHON IPAMOTHOCTH,
HEOOXOMMOW MJi PEIICHUS MPAKTUYECKUX 3a7ad U IKOJOTMUYECKH OOOCHOBAHHOTO
OTHOILICHUS K CBOEMY 3/I0POBBIO U IPUPOJHOU CPEIE;

BJIQJICHUE CUCTEMON XUMUYECKUX 3HAHUW, KOTOPas BKJIIOYAET: OCHOBOIIOJIATAIOIIUE
MOHATHA (XUMHUYECKHI 3JIEMEHT, aTOM, HM30TON, S-, P-, O- BJIEKTPOHHBIC OpPOUTAIIU
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBIN 00BEM, BAJICHTHOCTb,
AIEKTPOOTPULIATEILHOCTh, CTEIEHb OKHUCIICHUS, XUMHYECKas CBs3b (KOBAJICHTHas,
HMOHHas, METANINYECKasi, BOAOPOJIHAS ), KPUCTALINYECKAs PEeIIETKA, TUIIBI XUMHUYECKUX
peaKIuii, pacTBOP, AJIEKTPOJIUTHI, HEAJIEKTPOIUTHI, FJIECKTPOJIUTHYECKAS AUCCOLMALINA,
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] SHEPTUM MPU XUMHUUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3bIK XHWMHUH, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUe B OCHOBE
MOHUMAHUSI TPUYMHHOCTH W CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (haKTOJIOTMYECKUE
CBEJICHHS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30ITaCHOM HUCTIOIB30BaHUN BAXKHEHIIINX
HEOPTaHWYECKUX BEIIECTB B OBITY M IPAKTUIECKOMN JACATEIHPHOCTH YEIIOBEKA,;

c(hOPMHUPOBAHHOCTh YMEHHMH BBISBIATh XapaKTepHbIC TPU3HAKU TIOHSATHH,
YCTAHABIMBAaTh WX  B3aUMOCBSI3b, HCIIOJIB30BAaTh  COOTBETCTBYIOIIME  IOHSTHSA
IIPY ONKMCAHUH HEOPTAHWYECKUX BEIIECTB M UX MPEBPAILICHUM;
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c(OPMHUPOBAHHOCTh ~ YMEHHH  HCMOJb30BaThb  XUMHUYECKYIO CUMBOJIUKY
JUIst  cocTaBieHus (OpPMYJ BEIIECTB M YPaBHEHUHM XHMMHMYECKHX  PEaKIIHid,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBHalbHbIE Ha3BaHUS OTACIbHBIX
HEOPraHWYECKUX BeUIECTB (YyrapHblid ras, yrileKMCIbId ra3, aMMHakK, rali€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, METAJIMYeCKas, 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
BEILIECTB IO HX COCTaBYy K OMNpEACIEHHOMY KIAacCy/TpyIIe COEAMHEHHH (IIpOCThie
BEIIECTBA — METAJUIbl MU HEMETaJJIbl, OKCHJbl, OCHOBAaHHUS, KUCJIOThI, aM(OTEpHBIE
TUJIPOKCH/IBI, COJIN);

c(OPMUPOBAHHOCTh YMEHHUH paCKphIBaThb CMBICI  IEPUOJUYECKOrO  3aKOHA
JI.W1. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYI0, OObSICHUTEIBHYIO U
IPOrHOCTUYECKYIO (PYHKLINU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JeMeHTOB 1-4 mnepuonoB lleprognyeckoil cHCTEMBbl XHMHYECKUX
anemenToB JI.M. MeHeneeBa, UCTIONb3ys MOHITUS «S-, P-, O-3J€KTPOHHBIC OPOUTAITNY,
«QHEPreTHUYECKUE YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB
XMMHUYECKUX JJIEMEHTOB M MX COEIMHEHWHM MO nepuoaam u rpynnam llepmoandeckon
cucTteMbl XuMudeckux saemeHToB .M. Menpaeneena;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMHCHIBATH) OOIIME XMMHUYECKUE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  PaA3JIMYHBIX  KJIAcCOB,  ITOATBEPKIATh
CYLIECTBOBAHME TE€HETHYECKOW CBS3M MEXJy HEOPraHMYEeCKMMHU BELIECTBAMU
C IOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

cOpPMUPOBAHHOCTh ~YMEHHS  KJIacCU(DUUMPOBATh  XMUMHUYECKHE  PEAKIUH
[0 Pa3JIUYHBIM IpPU3HAKAM (YUCIAYy M COCTaBy pPEArupyrolvX BEUIECTB, TEIJIOBOMY
ahdexTy peakuuu, HU3MEHEHUIO CTENEHEW OKHUCIEHUS JJIEMEHTOB, OOpaTUMOCTH
peaKkiK, YYacTHIO KaTalu3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUU COCTaBIIATh YPABHEHMSI PEaKUUi pa3IMYHbIX THUIOB,
MOJIHBIE W COKpAILIEHHBIE YPAaBHEHUS PEAKIMM MOHHOTO OOMEHA, yYMThIBasl YCJIOBHUS,
MIPU KOTOPBIX ATU PEAKIIUU UAYT JI0 KOHIIA;

c(OPMUPOBAHHOCTh ~ YMEHUW  MPOBOJAUTH  PEAKIMH,  MOJATBEPKAAIOIINE
KAUYEeCTBEHHBIN COCTaB Pa3JIMYHbIX HEOPTaHMYECKUX BEILECTB, PACIIO3HABATH ONBITHBIM
yTEM HOHBI, IPUCYTCTBYIOLIME B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEUIECTB;

cOPMUPOBAHHOCTh ~ yYMEHUH  pPACKpbIBaThb  CYUIHOCTb  OKHCIIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIUI MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOIO OallaHCa ATHX
peaKkuuu;
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c(hOPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakiuy OT PA3NUUHBIX (HAKTOPOB; XapaKTEpP CMEUICHUS XUMUYECKOI'O PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeicteus (npunnun Jle IllaTense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XMUMHYECKHUE MPOIIECCHI, JICHKAIIHIE
B OCHOBE€ MPOMBIIUIEHHOIO TIOJYy4Y€HUs CEPHOM KHCIOTBI, aMMHAKa, a TaKKe
c(hOpPMHUPOBAHHOCTH MPEACTABICHUIN 00 00X HAYYHBIX MPUHITUIIAX U IKOJIOTHUECKHUX
npo0emMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJAUTH BHIUUCICHHUS C UCTIOJIB30BAHUEM TTOHSITHS
«MaccoBas 10J1s1 BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHHUM Ta30B MPU XUMUYECKUX
peakIMsIX, MacChl BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi o0bEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIMU BEIIECTB, TEILIOBOTO d(PdekTa
peaKuMy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BEILIECTB, MIPEBPAIICHUS U COXPAHEHUS
SHEPIUH;

c(hOpMHUPOBAHHOCTh YMEHHMM COOJIOJATh TMpaBUjia IOJb30BAHUS XUMHUYECKOU
MOCYJI0i 1 1a00paTOpHBIM 00OPYIOBAHUEM, a TAKKE IIPABUIIA OOPAILIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIUSMH I10 BHITIOJHEHUIO JJA0OPATOPHBIX XUMUYECKHUX OMBITOB;

chOpPMHUPOBAHHOCT, YMEHUH  IUIAHUPOBaTh M BBINOJHATH  XUMHYECKUUN
AKCHEPUMEHT (pa3lioKEHHWE TMEepPOKCHAa BOJOPOJa B NPUCYTCTBUU KaTaauzaTopa,
ONPEAEICHUE CPEIIbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIBLHOIO WHAMKATOPA,
BIIUSIHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMUYECKOW PEaKIUU, PEaKiud UOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIMu Ha Cyib(har-, KapOOHAT- U XJIOPUJI-aHUOHBI, Ha KATUOH
aMMOHWUSI, pellIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TeMaM «MeTaisy 1 «HemeTtamiby)
B COOTBETCTBUHU C MPABUIIAMH TEXHUKU 0€30MACHOCTH MPHU OOPAIICHUH C BEIIECTBAMU U
Ja00paTopHbIM  00OpyJOBaHUEM,  MPEACTaBISATH  PE3YJbTaThl  XUMHYECKOIO
JKCIIEpUMEHTa B (opMe 3amucu YypaBHEHUW COOTBETCTBYIOIIMX pEAKIHH |
(dbopMyIUpOBaThH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh ~ YMEHHUM  KPUTHUYECKU  aAHAJIU3UPOBATH  XHUMHUYECKYIO
uHOpMaIMIO, TIOJYy4aeMyld M3 pa3HbIX HMCTOYHUKOB (CpelcTBa  MacCOBOU
KOMMYHUKaIK, THTepHET U JpyTrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOIIOATh MPaBHIIA YKOJOTUYECKU 1IETIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOU JACATEIHHOCTU B IIEJISIX COXPAHEHUS CBOETO 3/I0POBbS U
OKpYXalolled NPUPOAHON Cpelbl, OCO3HABATH OIMACHOCTHh BO3ACHCTBUA HA KUBBIC
OpTraHU3Mbl OINPEACIEHHBIX BEIIECTB, MOHMMAas cMmbicha nokazarens [IJIK, moscHsTh
Ha MpUMEpax CIOCOObl YMEHBIICHUS U MPEAOTBPAICHUS UX BPETHOTO BO3ACHCTBUS
Ha OpraHU3M YE€JIOBEKA;

Uit OOYyYaromMXcsi C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH  3JI0POBbSI: YMEHUE
NPUMEHSATh 3HAaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOAAaX TIO3HAHUSA BEIIECTB U
XUMHUUYECKUX SIBJICHU;

JUISL CJIETIBIX M CJIA0OBUISIIMX OOYYaIOIIUXCS: YMEHHE HCIONb30BaTh peilbedHO
TOUEYHYIO cucTeMy o0o3HaueHuii JI. bpaiins nns 3anucu XxuMudeckux GopMyiL.
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10 KJIACC
Haumenosanue
Ne KommuecTBo OCHOBHBIE BUIBI IEATEILHOCTH
pa3ziesioB U TEM [IporpammHoOe cosiepkaHue
/o 4acoB 00yJaroImmXxcs

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 MIOJIYYCHUU 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 T-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
MOHSTUH (BBISIBIISITH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBAThH UX
B3aUMOCBS3b.

[TpyMeHSTh OJI0KEHUS TEOPUU
CTPOEHHUS OPraHUYECKHUX BELIECTB

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

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
11 COCTABJICHUS 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 BEIECTB ITPU 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
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PAOOTHI

Hroro no pazueny

Pa3neu 2. YriieBoaopoasbl

2.1 | IlpenenvHbie
YTIIEBOIOPOIBI —
AJTKaHBI

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKHM psifl. MeTaH u 3TaH —
MPOCTEUIINE PEICTABUTENN AJTKAHOB:
COCTaB, XUMUYECKOE CTPOCHUE,
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 (BBISIBISTH UX XapaKTEPHbIE
MPU3HAKH), YCTAHABJIMBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHE ITOHSATHS

IIpY OMMCAHUU COCTaBa, CTPOEHUSA 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 TTOJIUMEPHU3aIliN)
Hax0XJICHUE B IPUPOJIE, TOIYYEHUE U
MIPUMEHEHHUE.

Ankaauensl: 0yraauen-1,3 u
MeTwiOyTaaueH- 1,3, xumuueckoe
CTPOEHHE, pEaKIUs OJINMEPU3ALINH,
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, NTOTYyUYCHHUE U IPUMEHEHNE

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
YTIIEBOJOPOIOB.

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
YIJIEBOJIOPOJIOB (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 (hOpMYII.
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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
nepepadoTKu He(TH, UX IPUMEHEHUE
B IPOMBIIIUIEHHOCTH U B OBITY.
KameHHBI yTroiap U IPOTYKTHI €70
nepepadoTKu.

IKCIEPUMEHTAJIbHbIC METOIbI
U3y4eHHs BellecTB

U UX IpeBpaLlleHHit:

e JleMOHCTpanuu:

— komutekiuu «HepTe» u «Yronby;

— BugeodparmenT «Bynkanuzamus
PE3UHBDY.

¢ JlaGopaTopHBIEC OMBITHI:

— Ka4yeCTBEHHOE ONPEICIICHNUE YIIIEpoaa
Y BOJIOPOJIa 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 (J1aDOpaTOPHBIE OIBITHI U
IpaKTUYECKHe paboThl).

CnenoBath npaBuiaM 0€30MacHOR
paboThI B 1abOpaTOpHUU

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

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

IUISL ONIPEIEIIEHUS MOJIEKYJIIPHON
(bopMyIIbI OPraHuYeCcKOTo BEIECTBa,
10 YPABHEHHUIO XUMUYECKOHN peaKIuu.
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e PacuéTHbIC 3aJaUn:;

— OMNpPEIEIICHUE MOJIEKYJIIPHOU
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

110 MaCCOBBIM JOJISIM aTOMOB
XUMHUUYECKHUX DJIEMEHTOB;

— PacYEThI IO YPAaBHEHUIO XUMHUYECKON
peaKunu

CaMOCTOSTENBHO MIJIAHUPOBATH U
OCYIIECTBIISATH CBOIO [TO3HABATEIIHHYIO
HeSITeIbHOCTD; IPUHUMATh AaKTUBHOE
ydacTue B IPYIIOBOM yueOHOi
AeSITeIbHOCTU

Hroro no pazneny

13

Paznen 3. Kuciiopoacoaepxaniye opraHnyeckue coeInHeHHst

3.1

Crouprsl. PeHon

3

IIpenenbHbIE OTHOATOMHBIC CITUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOeHHE, PU3NIECKHUE 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
MIPU3HAKH ), YCTAaHABIUBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHNE MOHATHUS

MIpY OMMCAHUU COCTaBa, CTPOEHUSA 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[EJUTIOJIO3b1 ); 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 KUBHEEATETbHOCTH OPraHU3MOB.
Oco3HaBaTh OMACHOCTh BO3JECHCTBUS
Ha KMBbIE OPTAaHU3MbI OIIPEAECICHHBIX
OpraHUYECKUX BEUIECTB, MTOSCHSITh

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

3.3

YrneBoasl

VYrieBoibl: cocTaB, KilacCU(PUKALIUS
YIJIEBOJIOB (MOHO-, IU- U
nosivcaxapubl). [ roko3a —
IIPOCTENIIIMNA MOHOCAXapuA;
OCOOEHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nUecKue 1 XUMHUYECKHUE CBONCTBA
TJTFOKO3BI (B3aUMOICHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHJIa
cepedpa(l), BocctanoBieHuE, OpoKEHUE
TJIFOKO3b1), HAXOXK/ICHNE B IIPUPO/IE,
MIPUMEHEHHUE TIIFOKO3bI, ONOJIOTHIeCKast
POJIb B KU3HEIESITEILHOCTH OpraHu3Ma
yenoBeka. dorocuntes. DpykTo3a Kak
H30MED TITIOKO3HI.

Caxapo3a — npeacTaBUTENb
JMCaxapuI0B, TUAPOIU3 Caxapo3bl,
HaXOXKJIEHUE B IPUPOJIC ¥ MPUMEHEHUE.
Kpaxwman u nenirono3a Kak mpupoIHbIe
MOJIMMEPHI: CTPOEHUE Kpaxmaia u
IEJUTIOJIO3bI, PU3HUECKUE U XUMUYECKUE
CBOMCTBa Kpaxmaja (TUIPOJIn3,
KaueCTBEHHAs PEAKIIHs C UOJOM).
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 BelleCTBaMu

B COOTBETCTBUU C UHCTPYKIMSIMU
BBITIOJTHEHUSI JTaOOPATOPHBIX OMBITOB
U MPAaKTUYECKUX 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. AzoTcoaep:kaiiye opraHudecKue coeMHeHHs

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 Ui
e /lemOoHCTpanmu:

— JieHaTypauus OeJIKOB IPU HarpeBaHUU;
— IIBETHBIC PEaKIIUK OCITKOB

COOTBETCTBYIOIIHNE MOHSITHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPALIEHAN OPraHUYEeCKUX
COEIMHEHUM.

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

OnpenensiTe MPUHAIIECHKHOCTD 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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Hcnonib30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI IO3HAHUS — HAOJIIOAATh U
ONMCHIBATh JIEMOHCTPALIMOHHBIN
JKCIIEPUMEHT.

CamMoCTOATENBHO MIAHUPOBATH U
OCYILECTBJISITH CBOIO TO3HABATEIBHYIO
JNEATEIbHOCTh; TPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON yueOHOM
NEATEIBHOCTH

Hroro no pazneny

3

Pa3nen. 5. BbicokoMosIeKyJISIpHBIE COeIMHEHUSI

5.1

ITnacTmaccsl.
Kayuykn. Bonokna

2

OCHOBHBIE ITOHATUS 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
CUHTETUYECKNE KayUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BonokHa: HaTypanbHbIe
(XJI0MOK, IEPCTh, MENK),
HCKYCCTBEHHBIE (ALIETATHOE BOJIOKHO,

Biagets nzydaeMbpIMM XUMHYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX OHATUN U NPUMEHSTh 3TU
MOHATHUS IIPU ONMCAHUU 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 CBOICTBA Kay4yyKOB,
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 ¢ oOpasiamMu
MIPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
TJIaCTMACC, 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. . MenaeneeBa. CBs3b
MEPUOANYECKOTO 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUSI CBOMCTB XMMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX
U CJIO’KHBIX BEIECTB I10 TPYIIIaM U
nepuojaM. 3Ha4eHUE NEPUOIUYECKOTO
3aKOHA U CUCTEMbl XMMUYECKUX

PackppIBaTh CMBICT H3y4aeMbIX
MOHATUM (BBISIBISITD 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
3eMeHTOB 1-4 nepuoaoB, 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:

Bunsl Tabnun «Ilepuoanueckas cucrema
XUMHYECKHUX DJIEMEHTOB

.. MenneneeBa»

1.2

CtpoeHue BeliecTna.
MHoroo6pazue
BEIIIECTB

CTpOGHI/Ie BelllecTBa. XMMHUUYECKAs CBS3b.

Bunbl (koBajeHTHasi HEMOJSIpHAs U
NOJIApHAs, MOHHAs, METAJITUYECKas) U
MEXaHHU3Mbl 00pPa30BaHUs XUMUYECKOU
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 XapAaKTEPHBIE
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 XUMUYECKUMU
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Krnaccudukarms HeopraHu4eckux
coenunenuid. Homenknarypa
HEOPraHMYECKHUX BEIIECTB.
JKCIepUMEHTAIbHbIE METO/bI
U3y4YeHHUsI BelleCTB U UX MPeBPAIleHHIA:
e /lemoHCTpanuu:

— MOJEJIM KPUCTAJUIMUECKUX PEIIETOK.
e PacuéTHEle 3amaun:

— pacyeThbl C UCTOJIb30BAHUEM MOHSTHUS
«MaccoBast J10JIs1 paCTBOPEHHOTO
BEILIECTBAY

1.3

XUMUYECKHUE
peakuumn

Xumnueckas peakuus. Knaccudukanus
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
XUMHUYECKOUN pEaKIiu OT Pa3InIHBIX
(haxTopOB.

Onpenenarb 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 MOJIb30BAHMUS
XUMHUYECKOH MOCY10i 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 pacTBOPOB 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 XUMHYCCKHX 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
MeTtauioB. O0mme Gu3nIecKrne CBOMCTBA
MetasuioB. [IpuMeHneHre Metamios

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

OT KOPPO3HH.

OO6m1ast xapakTEPUCTHKA METAILIIOB
rnaBHbIX noarpymnm (IA-rpynma,
[TA-rpynna) [leproanueckoil CUCTEMBI
XUMHUYECKUX IJIEMEHTOB. AJTIOMUHHM.
AM@oTepHbIe CBOICTBA OKCHIA U
TUAPOKCHJIA ATTFOMUHUS.

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

PackppiBaTh CMBICIT U3y4aE€MbIX
MOHATUM (BBIJIETSATH UX XapaKTEPHbIC
MPU3HAKHN) U IPUMEHSATD 3TU OHATHUS
P ONKUCAaHUU COCTaBa U CTPOEHUS
BEIIECTB, /7151 OOBSICHEHHUS OTIETbHBIX
(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 (ONUCHIBATh) OOIIHE
XUMHUYECKUE CBOMCTBA METAJIOB, UX
BOKHEUIIINX COCTMHEHUI, TTOATBEPKAas
ATO ONKMCAHUE MPUMEPAMH YPAaBHEHUI
COOTBETCTBYIOIINX XUMHUECKUX
peakuii; NpUMEHEHUE METAJIJIOB

B Pa3NIMYHBIX 00JIACTSX, a TAKKE
MCIIOJIB30BaHUE UX JUISl CO3AaHUs
COBPEMEHHBIX MaTEepPUaJIOB U
TEXHOJIOTUH.

OnuckIBaTh CIOCOOBI 3aIUTHI METAIIIOB
OT KOPPO3HH.

PackpeiBaTh CyIIHOCTh OKUCIUTEIBHO-
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e JleMOHCTpalUu:

— KoJUIeKIMs «MeTasuibl U CILIaBbD.

e JlaGopaTopHBIE ONBITHI:

— B3aUMOJICHCTBUE THAPOKCH]IA
AITIOMUHUSA C paCTBOPaMU KUCIIOT U
HIeJI04eH;

— 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 OIPEIEICHHON MacCOBOM JOJIEH
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 YpaBHEHUHM 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

42



denepanbHas padodas mporpamma | Xumus. 10—-11 kmaccer (6a30BbIi yPOBEHB )

NEATENBHOCTD; IPUHUMATh aKTHUBHOE
ydacTue B IPyIIOBON y4eOHOi
NEATEIbHOCTH

2.2

HemeTamisl

Hewmertamel. [TonoxeHnne HeMeTalIOB
B [leproinyeckoil cucteMe XMMHUYECKUX
anemeHToB /.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
MPU3HAKKN) U IPUMEHSATH 3TU TOHATHUS
IIPY OIIMCAHHUH COCTaBa U CTPOCHMUS
BEILIECTB, /11 00BICHEHUSI OTACIIbHBIX
(aKTOB U SIBICHHI.

OOBsACHTH O0IIHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB HEMETAIIIOB 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 XUMHYECKUX
pEaKInu.

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

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

3amay o teme «Hemeramibn.

e PacuérHrble 3a/1auun:

— pacyeThl MacChl BEIlIeCTBa

WM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM
00BbEMY OIHOTO U3 YYaCTBYIOIINX

B pEaKIIMU BEUIECTB; PACUEThl MAaCChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEAKIMU, ECIIU 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 OKUCIUTEIBHO-
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 MOCYI0M 1 1a00paTOPHBIM
000py/10BaHUEM.

[IpoBOIUTH BEIYHMCIICHHUS

10 YPaBHEHUSAM XUMHUYECKUX PEAKLINN.
CaMOocCTOATENBHO MIJIAHUPOBATH U
OCYUIECTBJISITH CBOIO [TO3HABATEIIbHYIO
JEATENBHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B IPYIIIOBON y4eOHOH
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 TTOJTYYEHUS
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 UeTIOBEUYECTBA,
OTMCHIBATh OCHOBHbBIC HAMPABJICHUS
Pa3BUTHUSI XUMHUYECKON 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 XUMHYECKUMU MPOIECCAMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYKaOIIEH
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 TTyTH €€
penieHus

Wroro o pazaeny 4
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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