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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
dbenepanibHON 00pa3oBaTENbHONM MPOTPAMMBbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIx B DeaepallbHOM  TOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomiaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX OpraHu3auuax Poccuiickoit
denepauuy, peamu3yIOIIUX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX ToNOXkeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha niepuon 10 2025 ronma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 N2 996 - p.).

OcHOBY MOAXO0/I0B K pa3paboOTKe MpOTrpamMMbl MO XHUMHUH, K ONPEAEIICHUIO
oOmieil ctparerut oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMsl, PE3yJbTaTOB OOy4YeHHSI U TpPeOOBaHWI K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKoe oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON  OpraHu3alluM, SBIAETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
NO3HAHMS 3aKOHOB NMPUPOABI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHbI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBbI0 M TPUPOJHON cpene. Peanusyercs Xumuuyeckoe oOpa3oBaHuE
oOyJaroluxcs Ha YpOBHE CpPEJIHEro o0Iero oOpa3oBaHusl CPEACTBAMU Yy4EOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IIOCTPOCHHE KOTOPOro OIpPENESICHbl B
mporpaMme N0 XHMHU C Y4E€TOM CHeuu(PuKd HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TPUPOJbI U B MaTEpPUAIbHOW MU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLMUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasosanus B Poccuiickoit deaeparumu.

XuMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW HUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME LIEJOCTHOTIO MPEJICTABIECHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE
OpUPOJIbI U YeNIOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHUHM Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMHU MIPUMCHCHHS.

TecHO B3aMMOJENCTBYSI C APYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMUsS CTajia
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
Tpyda M KHU3HU Kaxaoro uieHa odOmectBa. CoBpeMeHHas XHMHA KaK Hayka
CO3MJATENIbHAS, KAaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBHM C OOIIMMHU IEISIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YYEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKOYEHUS B JKU3Hb COLMYyMa, MPOJIOIHKEHUS
o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBisiomuM  TIpeaMeTa «XUMHS»  SBIAIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOmass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAaHWM MO HEOPraHWYECKOW XMMHUU (C BKIIOYEHHWEM 3HAHUM U3 00Iel XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranuwdeckas xumus» u «OOmas u
HEOpraHuYecKas XuMus» cpopMupoBaHa B MporpaMMe MO XMMHU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBAaKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKHX U  DJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHUH BemiecTB. CBeleHUs 00 H3ydaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOAOPOJIOB A0 CIOKHBIX OMOJIOTrHYECKU
AKTUBHBIX COEIMHEHUUA. B Kypce OpraHMueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEJCTABICHUS] O XUMHYECKOM CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, 0 XUMUUECKON PEaKIIUH.

[lonx HOBBIM yrjaoM 3peHHUss B TMpeaMeTe «XUMHs» 0a30BOTO YPOBHS
paccMaTpUBaeTCs W3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUUECKU MaTepuan ¢ (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKo peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias U HeopraHudeckas



XUMUS» O00YyJaromuMCs TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOINIECKOTO 3aKOHA C OOIIETEOPETUICCKUX U METOMOJIOTHYCCKUX TIO3UITUH,
riyoke TOHSATh HUCTOPUYECKOE U3MEHEHHEe (QYHKIMM 3TOro 3akoHa — OT
00o011aromIeH 10 0OBICHSIONICH U MPOTrHO3UPYIOIISH.

Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHCHHUM, a TAKKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEpPHOCTSIX TMpOTEeKaHusi jomnoyiHgercs B kypcax 10 u 11 xmaccoB
AJIIEMEHTaMH COJEP’KaHUs, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U MPUKIATHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHHMMAHHUIO B3aHMOCBSI3M XUMHUHU C
JIPYTUMU HayKaMH, PacKphIBAIOT €€ poJib B TO3HABATEIHLHON W MPAKTHYCCKOU
NEATETLHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAKCHHS K IPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKA OCMBICINBATh HWH(GOPMAIHIO
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
IKCIIEPUMEHTAIBLHBIX MCCIIEI0BATEILCKUX 3a/1a4. B 11emoM coaepkanne yaeOHOTO
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHrue y OO0y4YarOIIMXCd MHUPOBO33PEHUYECKONM OCHOBBI IS TOHUMAHUS
bunocohckux MACH, TaKUX KaK: MaTepUAIbHOE €IWHCTBO HEOPTAHMYECKOTO H
OPTraHUYECKOTO MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTpOEHHEM, TI03HABAEMOCTh TMPHUPOJHBIX SIBICHUNA TyTEM DOKCIEpPUMEHTa W
pEelIeHUs] TMPOTUBOPEYMIT MEXKIYy HOBBIMH (akKTaMH U  TEOPETUYECKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUU IKOJOTUUECKUX Tpodiiem, a
Takke Mpo0JeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmmane pemieHus 3a7ad  BOCIUTAHUSA, PA3BUTHS MW COLUATU3AIMH
OOy4JaromMXcss MPUHIATHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONIEepKaHUS ® TIOCTPOSHHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIbHBIX y4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE iAo
pPa3TUYHBIX BHJIOB JICSITCIBHOCTH: pEIICHUS TMpoOJieM, TIOWCKa, aHamu3a u
00paboTku MHGOpPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa IPAKTUIECKOM
U HCCIIEOBATEIILCKON JEATENHHOCTH, 3aHUMAIOIICH Ba)XKHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COZIePKATEIIbHOM XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MEePBOCTENICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAaETCa (POpMUpPOBAHHE OCHOB
XUMUYECKON HAyKM Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU



JESITEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJUYECKOW TOYKHU 3PEHUS] TaKOW MOJXOJ] K OIpeNeTCHHUIO ILeNiel H3ydeHUs
IpeMEeTa SIBIISIETCS BIIOJIHE OMpaBIaHHBIM.

CoryacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU IEJIAMH H3Y4YCHHS IpeaAMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaK  BaKHEHUIICH
COCTaBJISIFOIIECH €CTEeCTBEHHO-HAYYHOM KapTHHBI MHUpa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHuE U pa3BUTHE MPECTABICHUN O HAYYHBIX METO/aX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX Il NPUOOpETeHUs
YMEHUN OpPHUEHTHUPOBATHCS B MHUPE BEIICCTB W XUMHUYCCKUX SIBICHHM,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTUUECKOM U MOBCEIHEBHOM KU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIBHOCTH, CBSI3aHHBIX C HAOTIOACHHEM U
OOBSICHEHMEM XUMHUYECKOIO OSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e301acHOro oOpaIeHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTum, copeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHM NIPUOPUTETAMHU B CUCTEME CcpefHero oomiero odpazoBanus. CeroaHs B
NpernojlaBaHul  XUMHH B OoJNbIlield  CTENEeHH OTHAETCS  MPEeANOoYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BJIaJCIOIIEro He
HAaOOpOM 3HaHWHM, a (YHKIMOHATHLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSIMHA aKTUBHOTO TOJIYYCHHS 3HAHUN U NMPUMEHEHHUS UX B PEaJbHOU >KU3HU
JUTSL peleHus TPaKTUYECKUX 3aj1ay.

B cBs3u ¢ 3TUM mpu W3YYEHHH TMpeaMeTa «XUMHsS) TOMHHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKWe IENU U 3aa9H, KaK:

amanrausi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
pelcHU B KOHKPETHBIX KU3HCHHBIX CUTYAIUSAX, CBA3AHHBIX C BEIICCTBAMHU U UX
IPUMEHEHUEM;

dbopmupoBaHre y O0OyYarOmUXCS  KJIIOYEBBIX HABBIKOB  (KJITHOYEBBIX
KOMITETCHIIUI), WMEIOIINX YHUBEPCATHHOE 3HAYCHUE JUISl PA3IHYHBIX BHUIOB
NeSATEeTLHOCTH: PENIeHHs MpoOJeM, MOMCcKa, aHamu3a U 00padoTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX I TPUOOPETEHHS OIbITa JAEATETbHOCTH, KOTOpas 3aHMMAaeT



BOXHOE MECTO B TIO3HAHUM XHUMHH, a TakXKe s OICHKH C TO3UIUI
HKOJIOTHYECKON OE€30MacCHOCTH XapaKTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa U MPUPOIAHYIO CPEY;

pa3BHUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYATbHBIX W TBOPUYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA IMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMUIECKOTO COJICPIKAHUS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIONIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWHW W TIPOBEICHUU XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy OOydYarommxcss YOeXKIEHHOCTH B TyMaHUCTHYECKOM
HaIPaBJICHHOCTH XHWMHH, € BaXHOW POJM B PEIICHUH TIIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO TPHUPOJIOTIONBE30BaHMS, TIOTIOJTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeHOTO
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3J0POBBIO, a TakKe MPUOOPETEHHS OIbITa
WCIIOJIb30BAHUSL TOJYYEHHBIX 3HAHUM I TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI MTPEAMET «XHUMHUSI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeAMETHON obsactu «EcTecTBeHHO-HAay4YHbIC
PEIMETHD.

OO011ee YrciIo YacoB, OTBEAEHHBIX JIJISl M3yUEHUS] XMMHUHU Ha 0a30BOM YPOBHE
cpeaHero oomiero oopazoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heneln), B 11 kiacce — 34 gaca (1 yac B Henernio).



COJAEPXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOM XMMHUH

[IpenMer opraHM4ecKON XMMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHeHnit A. M. bytneposa, e€ ocHOBHbIE 110JI0KEHUA. CTPYKTYypHbIE (POPMYJIBI
OpPraHWYECKUX BeIIeCTB. lomonorusa, wu3omMepus. XHUMHUYECKas CBI3b B
OpPTaHWYECKUX COCTMHEHUSAX — OJMHAPHBIE U KPATHBIC CBS3H.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpPraHUYECKUX COEAMHEHHUH (cUcTeMaTuyeckas) M TpUBUAJIbHbIE Ha3BaHUS
BAKHEHUIIMX IPEICTaBUTENECH KJIACCOB OPIraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJICIIMPOBAHME MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAONIOJEHUE U
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 IIPEBPAILEHUI0 OPIraHUYECKUX BEILECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHHW pAA. Mertan u 3TaH —
OpocTeilline NPEeACTaBUTENN aJKaHOB: (PU3NYECKUE U XUMHUYECKHE CBOWCTBA
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHWE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONUIEH —
OpocTeilline NPEACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHE CBOMCTBA
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIpATAllMH, OKHUCIECHUS U
MOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOytanueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKHMHOB: COCTaB, CTpOEHHE, (U3MYECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIUH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzon: cocra, cTpoeHue, (puU3NYeCKUe MU XMMHUYECKHE CBOWMCTBA
(peakiuu raJoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. T0myon:



cocmae, cmpoeHue,  Quauyeckue U  XuUMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb
apeHoB. ['eHeTMYeckas CBsI3b MEXKIY YIVIEBOJOPOAAMH, NPHUHAJICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPETOHKAa, KPEKUHI (TepMHUYECKHM, KaTaJuTHueckuil), nuponus. [IpoaykTs
nepepaboTku He(pTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITYy. KaMmeHHbIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M HUX IPEBPALLICHUM:
O3HAKOMJIEHHME C oOpa3lamMu IUlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hedptp» u  «Yromp», MoIEIMpOBAaHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
rajJOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTHYECKON PabOThI: MOJyY€HUE ITHIICHA
Y U3yYEHHE €TO CBOWCTB.

Pacuérnblie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEAKLUU 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

Kucaopoacoaepxaiue opranuieckue coeJuHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
¢usznyeckue U XUMHUYECKHE CBOMCTBA (peaklMM C aKTHBHBIMU METaJUIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BonopoaHble CBs3U MEXAY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
bu3nueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenune rauueprHa U 3TUIEHTIIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKME W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue enouna.

Anpaerunpl U kemouwvl. DOpMaNBIETH, ALETAIBIETHA: CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMH ), TIOJyUYEHHUE U TPUMEHEHNE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBa (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaliu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTABUTENN BBICIIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE AEHCTBUE.




Crnoxuple 3(QHUpPbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCIOT. ['maponu3
coXHBIX 2hupoB. XKupsel. ['naponus xupos. [Ipumenenne xupos. buomornyeckas
POJIb KUPOB.

VYrneBonpl:  cocTtaB, Kjaccu(UKauUs ~ yriaeBoAoB  (MOHO-, JU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u mennrono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
HEeJUTI0N03bl.  DU3NYeCKue W XUMHYECKHE CBOWCTBA Kpaxmana (THIpOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
npoBeJcHUe, HAOMIOJCHNE W OMUCaHHE JAEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIUPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcusmom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOICHCTBHE TJIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3laumopeicTBHE Kpaxmalia C HOJIOM),
MPOBEJICHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHnYecKkrue coeauHeHus. Ousndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benkn kak MpUPOIHBIE BBICOKOMOJICKYJISIPHBIC coeauHECHMS. [lepBuuHasi,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
THJIPOJIN3, ICHATYypaIusl, KAYeCTBEHHbIE peakluy Ha OeJKu.

DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOJIOICHUE U OMKCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus OCITKOB IpH
HarpeBaHUH, IBETHHIC pEaKIUy OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUS

OCHOBHBIC TIOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSSI MOJICKYJIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHEHHA —
MOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHSL.
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OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
O3HaKOMJIEHUE ¢ o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanusanus MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kmacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W NOHSITUH, SBISIOIIUXCS CUCTEMHBIMHU IS OTHCIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoguIHOCTh, HaOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
pECypCHI.

TexHOonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHTAHUS,
MOIOILIME CPEICTBA, JEKAPCTBEHHbIE H KOCMETHUYECKHE IpEnapaTsl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XuMUYEeCKHil 3naeMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIIEMEHTOB MEPBHIX YETHIPEX EPUOIOB. IINEKTPOHHASI KOH(PUTYpAIHs aTOMOB.

[Tepnonnueckuii 3akoH u Ilepuoauueckas cucreMa XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NepuognyecKoro 3akoHa u llepmoamyeckoil CucTemsl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIINaM H TEpUOaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B pPa3BUTHU HAYKHU.
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CrpoeHue BeliecTBa. XUMHUYECKasi CBSI3b. BHAbl XUMUYECKOW CBSI3U
(koBaJIeHTHasi HEMOJSIpHAas W MOJSpHAsl, MOHHAs, MeTauimdyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3zb. BalleHTHOCTh. DNEKTPOOTPUIIATENHEHOCTD.
Crenenb okuciieHnsa. OHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPDHOTO  CTPOEHHUsA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THIbI KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBas 10J11 BEIeCTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCTMHEHU . Howmenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYecKas CBA3b HEOPraHUYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuud. Kimaccupukanmss — XMMHUYECKMX — peakluil B
HEOPraHWUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U ITPEBPAILECHUS YJHEPTUH PU XUMHUECKUX PEAKIIHIX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3inuyHbIX (pakTopoB. OOpaTHMble
peakuuu. XuMHYEeCKOoe paBHOBecHe. DakTopbl, BIUAIOIIME HA COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

Dnektponutuyeckas auccounanus. CuiabHbIe U cliadble 3JeKTpoinuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKHCIUTENPHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpauus Tadmun «llepuonnueckas cucreMa XxuMuueckux sneMeHtoB [l U.
MeHnneneeBay, U3ydeHHE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOJIoJACHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokKeHUe NepoKcuIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOpA, PpEaKUHH HOHHOTO OOMEHa),
MIPOBEICHUE NMPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKON pEaKIUm».

PacuérHble 3anaumn.

Pacu€étel 1O ypaBHEHMSM XMMHYECKHX pPEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJISl BELIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuogmueckoi  cucteme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
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du3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCIIOpoa, cephl, pochopa u yriiepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAJIOB (TaJIOT€HOB, CEpbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IprMeHeHnEe Ba)XHEVIIMX HEMETAIIOB U KX COCUHEHH.

Meramnsl. [lonoxenne meramnoB B llepronnueckoil cucremMe XMMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme usnyeckue cBoicTBa MetauioB. CIUiaBbl METAJUIOB.
DNEeKTPOXUMHUYECKHUH psAJT HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOWMCTBA BaXHEUIMX METAUIOB (HATPHM, KaJlUi, KaJbIUH,
MarHuy, allOMUHUH, [IUHK, XPOM, JKeJIe30, MEJIb) U UX COCIMHEHUH.

OO6mue cnocoObl monmydeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJIbl M3YyYE€HUS BEIIECTB W WX NPEBPALICHUN:
M3YYEHHUE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3lOB HEMETAJIOB, pPElICHUE
HKCIIEPUMEHTAJILHBIX 3aja4, HAOJIOJIEHUE U OIKMCAHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHUJIA ATIOMUHHUSA C PAcTBOpaMU
KHUCJIOT U LIEJI0UeH, KAYeCTBEHHBIC PEAKI[MU Ha KATHOHBI METAJIJIOB).

PacuérHblie 3anaumn.

Pacuétel macchl BemiecTBa uiM 0O0bEMaA ra3oB MO HU3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKI[MU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEILIECTB UMEET MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMum B oOecrieYeHUHM SKOJIOTHYECKOU, DHEPreTUUEeCKON W THIICBOM
0e30MacHOCTH, Pa3BUTHH MEAUIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBienuss 00 OOHMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJYYECHUS BaXKHEHIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEWIIHUE CTPOUTEIIbHbBIC
MaTepualibl, KOHCTPYKIMOHHbIE MAaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATECPUAJIbl, OPTAHUYECKUE U MHUHEpaJIbHbBIC
yaoOpeHus.

XUMHST U 3I0pOBBE YEJIOBEKA: MPABUJIA MCIIOJb30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0E30MaCHOTO MCIOIL30BaHMS MIPEMapaToB OBITOBOW XUMUU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHble CBA3H.
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Peanuzamust  MeXOpeaIMETHBIX  CBsi3ed  Npu  M3ydeHUH  oOmell u
HEOpraHW4ecKor XuMuM B 11 Kjacce ocylIecTBISIETCS YEpe3 MCIOIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W MOHATHM, SBISIIOIIMXCS
CUCTEMHBIMH JUJIS OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKIIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4HBIN (DaKkT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, SIBIICHUE.

®dusnka: MaTepusi, SJHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, PATHOAKTUBHOCTh, MOJIEKYJIa, YHEPT€TUYECKUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBa, (DU3MUECKHUE BEIWYMHBI U €TUHUIIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- H
MHUKpPO3JIEMEHTBI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILJIMBO,
pECYpCHI.

TexHonorusa: XUMHYECKasi MPOMBIIIIEHHOCTb, METAJUTyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IHILEBAS
IPOMBIIIJIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIUICHHOCTb,  MPOU3BOACTBO
KOCMETUYECKHX IpenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHUasoB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOyYarOIMMMHUCST TPOTPAaMM  CpeIHEro oOmmero o0pa3oBaHus (JUIYHOCTHBIM,
METaNpeIMETHBIM U  TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS TpeAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TIpakTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHILIHMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATEIIbBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIO0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYypbl U CLIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTaloTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HIeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAaMM U  TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaxkaroT
c(OpPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
OOy4JaroIIMXCs M0 peaju3alyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIE B
YaCTHU:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;
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MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JIESITENIbHOCTU TMpU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbIX BUIOB YUEOHOU A TEIHHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHHUSA

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIJEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOKEHHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTHM TEOPUU M TMPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YIbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHUBOB B TOJYYEHHU M MOCIEIYIOIIEM
aHanau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3AHHBIE C XUMUUYECKUMU SIBJICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME MOCJIEACTBUUA 3TUX
MOCTYTKOB;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

MOHUMAHUSI IIEHHOCTEH 3I0poBOrO0 © 0Oe3omacHoro obpasza IKHU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3UYECKOMY M
MICUXUYECKOMY 3710POBbIO;

coOJroicHUsT TpaBWJI 0Oe30macHOr0 oOpalleHus C BEHIeCTBAMU B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYIOBOM AEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:
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KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTHM B  Y4eOHO-HCCIEI0BATEIBCKOM
NEeATEIbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM U JAPYIHMX BHJAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacCTHE B PEUICHUH NPAKTHYECKUX 3a1ad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOrO poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUMN 110 XUMHUH;

YBaXEHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAJIbHOW TPAECKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun u peaym3anui COOCTBEHHBIX KU3HCHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
oTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOYHHKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIUSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJIHON U COLIMAIIBHOM CPEJIbI;

OCO3HaHUSI HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHMH IS
pELIeHHs BOIPOCOB PAllMOHATIBHOTO MPUPOAOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUW, NPUHOCSIIIMX BpEX OKPYKAKOLIEU
OPUPOJIHON cpezie, YMEHMsI MPOTHO3UPOBATH HEOJIArONPHUSITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUI U PEIOTBPAILATD UX;

HaJIM4Hs Pa3BUTOrO IKOJIOIMYECKOTO MBIIUICHHS], SKOJIOTHYECKON KYJIbTYpHI,
OIbITa NeSATEIbHOCTH HKOJIOTHYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAIIBHOU
OPAKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJCOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOILIECTBEHHON PAKTUKH;

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHMA €€ poilu B
(GOpMUPOBAHUN PALMOHAJIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEIOCTHOTO
MpeCTaBlIeHUs] 00 OKpPYKAIOIIEM MUPE Kak O €IMHCTBE MPUPOJblI U YEJOBEKA, B
NMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JIJII  COBPEMEHHOM
UMBHJIM3ALMK: B €€ TyMaHUCTUYECKOM HAIPABICHHOCTH M Ba)XXHOW poOJHM B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEHIEHUH I100adbHBIX IpodsieM
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YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUYECKOM, MUIIECBON U
AKOJIOTUYECKON ©0€30MacHOCTH, B PA3BUTUM MEIUIIMHBI, OOECIEUYECHUU YCIOBUU
YCIEIHOTO TpyJa M SKOJIOTMYECKM KOM(OPTHOM JKM3HHM KaXKIOro 4iEHa
00IIIECTBA;

€CTECTBEHHO-HAYYHON TIpPaMOTHOCTU: IIOHUMAHHA CYIIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh
[OJTy4yaeMble 3HAHUA Ul aHalIu3a U OOBSICHEHUS SIBICHUN OKPYXalOIIero Mupa u
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIe]aTh 000CHOBAaHHBIE 3aKIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOJTYYEHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelIeHus Mpo0JieM B PeaIbHBIX )KU3HEHHBIX CUTYALIMSX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIbCKON EATEIbHOCTH;

TOTOBHOCTM M CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMH MMOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSIM TpyZa B pa3IMUHbIX cepax NpodecCuoHaIbHON

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIe pPe3yJbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpeJIHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMBbIe  JUIsi  (OPMUPOBAHMS ~ MHUPOBO33pPEHUS  OOydYarommxcs
MEXIMCIUIUTMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUIUE
[ETOCTHOCTh HAy4YHOM KapTUHBI MHUpa U cHeuuPuKy MeTOJ0B TMO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIeCTBO, SHEPTHs, SIBIICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (paKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleAoBaHue, HAOIIOAEHUE, U3MEPEHUE, SIKCIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC yueOHbIC NEUCTBUS (TO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

pETyJIATHUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COIIMAITLHOM KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTH O0y4JaroIIXcs UCIIOJIb30BATh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbBIC
JIEUCTBYS B MIO3HABATEIBHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABAaTEIbHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISTHBHBIMU
JICUCTBUSIMU.
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OBJagenue YHHBEpPCAJTbHBIMHA yueOHbIMH NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a30Bble JJOrHYecKmne JeiCcTBUSI:

CaMOCTOATENbHO  (QOpMyJIHpOBAaTH U aKTyallU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LEIH JESITEIbHOCTH, 3aJaBas MapaMEeTPbl U KPUTEPUH HX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C ITOCTABICHHBIMU LEISMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUI MPHUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIJICIISATh XapAKTEPHBIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBIICHUI;

BBHIOMpATh OCHOBAaHUA M KpUTEpUU [UIS KIacCU(UKAIMU BEIIECTB M
XUMUYECKUX PEAKIINN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHUE PACCYXKJICHUS (MHAYKTUBHbBIC, JENYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUEC
(3HAaKOBBIE) MOJICINIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakuu — TPU PEHICHUU YYCOHBIX TMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIICCTB U XUMHUUYECKUX PEAKIIHUIM.

2) 0a30BbIe MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKIuu;

dbopMyIUpOBaTh LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (POPMUPOBAHUSI THUIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXCHUI;

BJIAJICTh HABBIKAMH CaMOCTOSTEJIIBHOTO TIUIAHUPOBAHUS U IPOBEIACHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 3a XOJI0M
MpoIecca, CaMOCTOATEILHO MPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON PaboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISITE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEILHOMY
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MOMCKY METOJIOB pEUIeHUS] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/I0B [TO3HAHHS.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMYJSpHAasl JUTepaTypa XHMHUYECKOTO COJIEp)KaHWs, CIPaBOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WH(OOPMALMIO PA3TUYHBIX BHIOB U (HOpM
IpeJICTaBICHHUS, KPUTHYECKU OLICHUBATH eé JOCTOBEPHOCTD u
HENPOTUBOPEUUBOCTD;

(GopMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOMABI IPU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3aj1ad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HMCIHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKAaTHUBHBIX
TEXHOJIOTMH U PA3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (QOpMy  IpeICTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KAyeCTBE CpeacTBa NpH paboTe C
XUMHUYECKON HH(OpMAIMel: TNpUMEHATh MEXKIpeaAMeTHble ((du3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMyJibl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCIIOJI30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISTHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMU KOMMYHUKATHUBHBIMH 1eliCTBUSIMM:

3aJ]aBaTh BOIMPOCHI 10 CYIIECTBY OOCYKJaeMOW TEMbl B XOJ€ AUaliora W/Win
JUCKYCCUM,  BBICKa3blBaTh  HJEH, (OPMYyJIHpPOBaTh CBOU  TPEMAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMSI MPEJI0KEHHOM 3a1a4H;

BBICTYNATh C MpE3EHTalUell pe3yJIbTaTOB IO3HABATENBHOW JESTEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU ITPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCHEPUMEHTA, MPAKTUUYECKOW paboThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEILECTB, pealn3alruyd y4eOHOro npoekTa u (hopMyJaupoBaTh BbIBOJbI
10 pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUHN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBi1aieHHe YHUBEPCAJbHBIMHU PeryJIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITENIFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO MO3HABATEJIbHYIO
NeATEIbHOCTh, Omnpenensis e€ Lend W 3aJadyd, KOHTPOJIMPOBaTH U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JACUCTBUI MpHU
BBIMIOJTHEHUH Y4YE€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEaKIUsX;
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OCyHICCTBJIATH CAMOKOHTPOJIb CBOCH JEsITEIbHOCTH Ha OCHOBE camMoOaHalIu3a
H CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHBIE pE3ynbTaThl OCBOCHHS Kypca «OpraHudeckas XUMHUSA»
OTPaXKAIOT:

C()OPMUPOBAHHOCTh  NPEACTABIEHUH O XUMHUYECKOH  COCTABIISAIOILEH
€CTECTBEHHO-HAYYHOW KAapTUHBl MHPA, POJIM XUMHHM B TIO3HAHWM SIBJICHUUN
OpupoAbl, B (QOPMUPOBAHMM MBINUIEHUS W  KYyJbTypbl JIMYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOIUMOM JIJIs1 peLICHUS MPAKTUYECKUX 3a/1a4
U 9KOJOTM4E€CKHM 0OOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3[0POBBIO M MPUPOAHOMN
cpene;

BJIAJICHHE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH D3JIEMEHT, aToOM, »3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas U COKpalEHHas), MOJb, MOJIIpHas
Macca, MOJISIPHBIM O00BEM, YIIEpOJHbIM CKeneT, (yHKIHOHAIbHAs TIpymia,
paguKall, U30MEPHUs], U30MEPBI, TOMOJIOTHUECKUN DS, TOMOJIOTH, YIJIEBOAOPOBI,
KHUCJIOPOJ U a30TCOACpXKalle COECIUHEHUS, MOHOMEp, IIOIUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOSHUS
opranudeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHU SA3bIK XUMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXalue B OCHOBE IOHUMAaHUSA NPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKUX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaxX, COCTaBe, IMOIYYEHHH U
0€30MacHOM HCIOJIb30BaHUM Ba)KHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H
MIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XApAaKTEPHbIE TMPU3HAKU TOHSTH,
YCTaHaBIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHATHUSA IIPU
ONMCAHNU COCTaBa, CTPOCHHUsSI U MPEBPALLCHUN OPTaHUYECKUX COCIUHEHUN;

c(OPMUPOBAHHOCTh YMEHHMI HCMOJIb30BaTh XUMHUYECKYI0 CHMBOJHKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPAaBHEHUM XUMHUYECKUX PEAKIUH,
W3TrOTaBJIMBAaTh MOJEIM MOJIEKYJl OPTaHUYECKMX BEUIECTB Ul WUIIOCTPALUU HX
XUMHUYECKOTO U POCTPAHCTBEHHOI'O CTPOCHUS,
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c(hOpMHPOBAHHOCTh, YMEHUN YCTaHABIWBATh MPUHAJIC)KHOCTh H3yUEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINpEIeIEHHOMY
KJIAcCy/Tpynne CcoequHEHUN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOAECpPKaIIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA II0
cucremarnyeckoir HoMmeHknatype (IUPAC), a Taxxke NpUBOAWTH TpPUBUAIHHBIC
Ha3BaHMS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMWICH, AalETUJICH,
ATWICHIJIMKOMb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHCIIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAs KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, IIII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHABI XUMHYECKOW CBSI3H B
OpTraHUYECKUX COCIMHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUS TMPUMEHATHh TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa mis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckrue M XMUMHUYECKHE CBOMCTBAa TUMUYHBIX MPEICTABUTENICH pa3IMUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIeH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METaHOJ, ATaHOJ, STUJICHIJUKOJb,
TIUIEpUH, (EHOJ, aleTalbACeTu]l, MypaBbUHAs M YKCYCHasi KHCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KUCJIOTa), HILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXIYy HUMH YpPAaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUA C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIM Ta3, Yyrojib), CHOCOOBI WX TMEpepaboOTKU U
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MepepadOTKH;

c(OPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XWMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB UJIU MIPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMU BJIAJACTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX SBICHHUN (HAOII0IeHNE, N3MEpPEHNE, SKCIICPUMEHT, MOJICIIMPOBAHNE),
WCIIOJIB30BaTh CUCTEMHBIE XMMHUYECKHE 3HAHUS Uil TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIO W J1abopaTOpHBIM OOOpYJOBaHWEM, a TakKe MpaBuia OOpaImieHus ¢
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BEILIECTBAMU B COOTBETCTBHM C MHCTPYKUMSIMHU IO BBITOTHEHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (TIPEeBpAILEHUs OPraHUYECKUX BEIIECTB MPU HArPEBAHUHU, MMOTYUYEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIMU OPraHUYECKUX
BEILIECTB, JICHATypalus OCJIIKOB NMpPU HArpeBaHUU, I[BETHBIC PEAKIMU OCJIKOB) B
COOTBETCTBHUM C TMpaBWJIaMU TEXHUKHA O€30IaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKuCH YPAaBHEHHH COOTBETCTBYIOIIHUX
peaknuii 1 GOPMYyIUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOpPMHPOBAHHOCTh yMEHUN KPUTHYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHhOpMAIMIO, TMOJYy4aeMyl) U3 pPa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOAaTh  TpaBUJia  SKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUA B OBITY W TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHUs! CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI HAa KUBBIE OPTaHU3MbI OMPEACIEHHBIX OPTraHUYECKHUX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS Ha OPTaHW3M
YEJI0BEKa;

JUIsT 00yYaronuxcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI: YMEHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHUUYECKHUX SIBICHUM;

JUISL CIENbIX M CHa0OBHIAAIIMX OOYYAlOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUs Kypca «OOmas u HeopraHUYecKas
XAMUSD) OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOIICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B T[O3HAHUU SIBIICHUU
npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KyJbTYpbl JIMYHOCTH, €€
(GYHKITMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJI pelISHUS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOM

cpene;
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BJIJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOIIOJIAralONIUe IMOHATHS (XUMUYCCKUH 3JIEMEHT, aToMm, W3oTom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJia, MOJb, MOJIAPHBI OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATENBHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasi CBA3b
(KOBaJICHTHAs, MOHHAS, METAJUIMYECKAas, BOJOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUMBl ~XUMHUYECKUX  PEAKLIHM, PpacTBOp, IJEKTPOJUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON pPEaKIuu, XUMHUYECKOE pPABHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuomuueckun 3akoH JI. M. Menneneena,
3aKOH COXPAHEHHSI MAaCChl BEIIECTB, 3aKOH COXPAHCHUS W IMPEBPALICHUS SHEPTHU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MMaCHOM UCTOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA MPHU
OMMCAaHWU HEOPTraHUYECKHUX BEIIECTB U UX IIPEBPAILIECHUI;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BaTh XUMUYECKYI0 CHUMBOJIUKY JIJISI
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTIAEITHHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblid ra3, YIJIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETaIEHAsl U3BECTh, MUTHEBAS COJIA, MUPUT U IPyTHE);

c(hOpMUPOBAHHOCTh YMEHUM ONpPEIEATh BaJIGHTHOCTh U CTETICHb OKUCIICHUS
XAMHUYECKUX AJIEMEHTOB B COCIUHEHHUAX PA3JIMYHOIO COCTABA, BUJ XUMHYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasi, BOJOPOJIHASI) B COCTUHEHUSAX, TUTI
KPUCTAUTMYECKON PEIIETKM KOHKPETHOTO BEIlleCTBa (aTOMHAas, MOJEKYJISpHasi,
HMOHHAs, METAJJTNYECKas), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHMYECKUX
COCIMHCHMI;

c(hOpMUPOBAHHOCTH YMEHUH YCTaHaBJIUBATh MPUHAJIC)KHOCTD
HEOPTaHWYECKUX BEMIECTB MO WX COCTaBYy K OMPEACIEHHOMY KIacCy/TpyIie
COEIMHEHUH (MPOCThIE BEMIECTBA — METAUIbl M1 HEMETAJIbl, OKCHJIbl, OCHOBAHMUS,
KHUCIJIOThI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKpPHIBATh CMBICI MTEPUOANIECKOTO 3aKoHa /I,
N. MenneneeBa u 1eMOHCTPUPOBATH €0 CHCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (DYHKITUU;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKHUX »dJeMeHTOB 14 mnepuonoB Illeproandeckoil CUCTEMBI
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xumuaeckux snemeHToB JI. M. MennueneeBa, WCIONB3ysd NOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTtanmy, «IHEPTreTUYECKHUE YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COEAMHEHUN
1o nepuoAaM u rpynnam Ilepronnueckoit cucteMbl XUMUYECKHUX 351eMeHTOB []. 1.
Menpaeneena;

chOPMHPOBAHHOCT, YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C MMOMOILIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHE PEAKIIUU TI0
pa3IMUHBIM TIpU3HAKaM (YUCIYy U COCTaBY pEarvpyrolnxX BeEIIECTB, TEIJIOBOMY
abdexTy peaxkiuy, U3MEHEHHUIO CTEMEHEH OKHUCIICHMS 3JIEMEHTOB, 0OpaTUMOCTH
peaKIfy, y4acTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPABHEHHUS PEAKIMN Pa3IUYHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPaBHEHUS peaKIuii HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMU UAYT JO KOHIIA;

chOPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOJTBEPIKIAIOIINE
KAUECTBEHHBII COCTAB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM IYTEM MOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUUECKUX
BEIIECTB;

chOpPMHPOBAHHOCT, YMEHHMM  PACKphIBaTh CYHIHOCTh  OKHCIHUTEIHHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUA MOCPEJCTBOM COCTABJICHHS 3JIEKTPOHHOTO OajaHca
ATHUX PEaAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHelTHero Bo3aerictus (npuniui Jle [larenne);

chOpPMHPOBAHHOCTh YMEHHUW XapaKTEepPU30BaTh XWMUYECKHE TIPOIECCHI,
JIeXKAINE B OCHOBE MPOMBIINUIEHHOTO MOJIYyYEHUsS CEPHOM KHCIIOTHI, AMMHAKA, a
Takke C(HPOPMHUPOBAHHOCTH TPEACTABICHUM OO0 OONIMX HAYYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MTPOoOIeMax XMMHUYECKOTO TPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUI TPOBOJUTH BBIYHCICHUS C HCIOJIb30BAHUEM
TIOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
MPU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA UM 00BEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYaCTBYIOIIUX B PEAKIUU
BEIECTB, TEIJIOBOr0 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOU
MOCy/IOl U J1IabOpaTOpHBIM OOOpPYJAOBaHUEM, a TaKXe IpaBUiia OOpaIeHUs ¢
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BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBIITOJHEHHIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKeHUe IMEepPOKCUa BOJAOPOJia B MPUCYTCTBUU KaTallh3aTopa,
ONpENENCHUE CpEeAbl PACTBOPOB BEHIECTB C IMOMOILIBIO YHUBEPCAIBHOIO
WHANKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKlvy,
peakiy HOHHOTO OOMEHAa, KauyeCTBEHHBIE pEeaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUS, PEIICHUE DKCIEPUMEHTAIbHBIX 3a/1a4 IO
TeMaMm «Metaiey U «HeMmeramib») B COOTBETCTBHM C MPaBWIAMH TEXHHUKHU
0e30MacHOCTH MPU OOPAILEHNUN C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMe 3amucu
YPaBHEHUH COOTBETCTBYIOLUX PEAKIUN U (POPMYyIUPOBATH BBIBOJBI Ha OCHOBE
ITUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyH0 U3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM
KOMMYHUKaIu, IHTepHET U ApyTrux);

C(OPMUPOBAHHOCTb ~ yYMEHHUW  COONIOATh  MpaBUiIa  HKOJIOTUYECKU
1eIeco00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LENAX
COXpaHEHUs! CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OIMACHOCTh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHUMAS
cvpicn mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
IIPENOTBPALICHUS X BPEIHOTO BO3JICHCTBHS HA OPraHN3M YEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrpPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUM;

JUIS  CIIETIBIX M CJIA0OBUIAIIMX OOYyYaroUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. Bpaiinsg ms 3anmucn XMMUYECKHX

bopmyi.
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