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HOACHUTEJIBHASA 3AIIMCKA

[lporpaMMa 1O XUMUM Ha YpPOBHE CpeaHero oomero oOpa3zoBaHus
paspaboTtana Ha ocHoBe DenepambHOTO 3akoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit @enepanumn», TpeOOBaHUN K pe3yJabTaTaM OCBOECHUS
dbenepaibHOM 00pa3oBaTeIbLHONW MPOTPAMMBI CpeaHEro ooOIIero o0pa3oBaHUSA
(®OI1  COO), mpencraBieHHpix B  DenepaibHOM  rOCYAapCTBEHHOM
obpazoBarensHOM cTaaaptTe COO, ¢ yuérom KoHnenmuu npermo1apadus yaeO0HOTo
npenmera « XuMus» B 00pazoBaTeNbHBIX opranu3anusax Poccutickoit denepanum,
peanu3yIrX 0CHOBHBIE 00pa3oBaTeIbHbIE IPOrPAMMBbI, 1 OCHOBHBIX MOJIOKEHHI
«Ctpareruu pazputus Bocriuranus B Poccuiickon denepanun Ha nepuoa a0 2025
roaa» (Pacnopsixenue [IpasurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJX0JI0B K pa3pabOTKe MpOrpamMMbl 0 XUMHUHU, K OMPEIETICHUIO
oO11eit ctparerun 00yueHus, BOCIIUTAHUS U PA3BUTHsI 00YJarOIIUXCS CPEACTBAMU
yueOHoro npeamera « Xumusi» st 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTABWIH
koHuenTyanbHbie nosioxkeHnss GI'OC COO o B3auM00OYCIOBICHHOCTH IIENIEH,
COJZIepKaHusA, Pe3ybTaTOB OOyueHUsT M TpPeOOBaHUN K YPOBHIO IO JTOTOBKH
BBIITYCKHUKOB.

XumMuieckoe obpazoBaHue, MOJIy4aeMoe BBITTYCKHUKaMU
001Ie00pa3oBaTeIbHOM OPTAHW3AINH, SIBIIICTCS HEOTHEMJIEMOW YacThIO HX
oOpazoBaHHOCTH. OHO CHYXUT 3aBEpIIAIOLIMM 3TaloOM peajH3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IICHHOCTEH, MPHUCYIIIX
HEIOCTHON CHCTEME XUMHUYECKOro o0O0pa3zoBaHMs. ODTH IIEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB MPUPOIBI, (HOPMUPOBAHKSI MUPOBO33PEHUS U 00IIIEH KyJIbTyphI
YeJI0BEKa, a TAK)KE IKOJOTHIECKA 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3J0POBBIO
U TpupoaHOi cpene. Peammsyercss xumudeckoe oOpazoBaHue O0OydarOmuUXCs Ha
YpOBHE CpeIHEero 00111ero oopasoBaHus CPEACTBAMHU YI€OHOTO MPEaMeETa « XUMUSD,
COJZiep’)KaHre M TOCTPOCHHE KOTOPOTO OMPEEICHbl B MpOrpaMMme Mo XUMHUHU C
yu4€ToM CHeU(PUKA HAyKd XUMHUHU, €€ 3HAUCHUsS B TO3HAHWW TPHUPOJLI U B
MaTepUaIbHOM KU3HH OOIIECTBA, a TAKXKE C YIETOM OOIIMX IeNIeii W MPUHITUIIOB,
XapaKkTEepPU3YIONMX COBPEMEHHOE COCTOSHHE CHCTEMBl CpPEIHEero O0O0IIero
obpa3oBanus B Poccutickoii denepanumn.

XuMusl Kak dJIE€MEHT CHCTEMBl €CTECTBEHHBIX HAyK HWTPacT 0CoOYI0 PoJib B
COBPEMEHHOM ITUBWIM3AINH, B CO3IaHUH HOBOM 0a3bl MaTepuaabHON KYJIbTYPHIL.
Ona BHOCUT CBO# BKJIaJ B (popMUpOBaHKE pallMOHATIHLHOTO HAYYHOTO MBIIIUICHHS, B
CO3/IaHUE 1IEJIOCTHOTO MPEACTABICHU 00 OKPY’KaIOIIeM MHUpE KaK O €IUHCTBE
OPUPOJBI U YENIOBEKa, KOTOpoe (POPMHUPYETCS B XUMUM HAa OCHOBE MOHUMAaHMSA
BELIECTBEHHOI'0 COCTaBa OKPYXAIOLIEr0 MHpPa, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOEHHUEM BEUIECTB, UX CBOMCTBAMH M BO3MOYKHBIMU 00JIACTAMU IPUMEHEHUSI.
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TecHO B3aMMOAEHCTBYS C IPYTUMMU €CTECTBEHHBIMM HayKaMH, XUMUS CTalla
HEOTHEMJIEMO YaCThI0 MUPOBOH KYJbTYPhI, HEOOXOAUMBIM YCIOBUEM YCTICIITHOTO
Tpyda M KU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHas XUMHsI Kak HayKa
CO3UJaTellbHas, KaK HayKa BBICOKHX TEXHOJOTHIM HampaBjeHa Ha pEUICHHE
O0ANbHBIX MPOOJEM YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA — CBHIPHEBOI],
AHEPTETUYECKOM, TUIIIEBOH, SKOJIOTHIECKOI O€30IMaCHOCTH M OXPaHBI 3JJ0POBbSI.

B cootBercTBHM ¢ OOHWMMH HEISIMH W TPUHIUIIAMH CPETHEro OOIIEero
oOpazoBaHus coaeprkanne npeamera « Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEeHHs) OPUCHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOMIEKYIbTYPHYIO TTOATOTOBKY
oOydJaronmxcsi, HEOOXOAUMYI0O MM i1 BBIPA0OTKH MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEIIHOTO BKJIOYEHHS B KWU3Hb COLMYMa, NPOJOJDKEHUS
00pa3oBaHus B Pa3IMIHBIX 00JIACTSAX, HE CBSI3aHHBIX HETTOCPEACTBEHHO C XUMHUEH.

CocTaBnsommMu  TipeaMera  «XUMHUS»  SIBISIOTCS  0a30BbIE  KypChl —
«Opraanueckas xumuss» U «OOIas ¥ HeEOpPraHWYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX ABJISIIOTCS OCHOBBI 0a30BOM HAyKU: CHCTEMA
3HAHWHA TI0 HEOPTAaHWMYECKOH XMMHHM (C BKIIFOUCHHEM 3HAHUUN U3 OOIIEH XUMHH) U
opranndeckou xumun. PoOpMUPOBAHKE NAHHOM CHCTEMBI 3HAHUM IIPU U3Yy4YECHUU
npeaMera 00ecTeyrMBacT BO3MOXHOCTh PACCMOTPEHHST BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIINX MOHSATHI, 3aKOHOB U TEOPUH XUMUH.

Ctpykrypa conepxkaHus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpTraHU4Yeckas Xumus» cHOpMHpPOBaHA B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOJXO0Jia K W3YYEHUI0O Yy4eOHOro wmarepuajia M 0OyCJIOBJICHA
UCTOPUYECKU OOOCHOBAHHBIM  Pa3BUTHEM 3HAHUW HA  OMNPENEIEHHbBIX
TEOPETUYECKNX YpPOBHAX. Tak, B Kypce€ OpraHMYECKOW XHMHUU BEIIECTBA
pacCcMaTpUBAIOTCA HA YPOBHE KIACCHUYECKOW TEOPUM CTPOEHUS OpPraHWYECKHX
COCIMHEHUM, a TaKXKE HAa YPOBHE CTEPEOXMMHYECKUX M  BJIEKTPOHHBIX
NpeICTaBJICHUI 0 CTpoeHUH BelllecTB. CBeieHrs 00 n3y4aeMbIX B KypCe BEILIECTBAX
JIAl0TCSl B PA3BUTHHM — OT YTJIEBOJOPOJIOB /IO CJIOKHBIX OUOJOTUYECKH aKTUBHBIX
coenuHeHUM. B Kypce  OpraHMyeckOod XMMHUM  [OJIy4alOT  Pa3BUTHE
chopmMupoBaHHBIC HA YPOBHE OCHOBHOT'O OOIIEr0 00pa30oBaHUs MEPBOHAYATLHBIE
MPEACTaBICHUSI 0 XUMUYECKOM CBSI3H, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOECHUS, 0 XUMUYECKOM pEaKIUU.

[logq HOBBIM yrjoM 3peHHs B TpeaMeTe «XuMus» 0a30BOT0 YpPOBHS
paccMarpuBaeTCs H3Y4YEHHBII Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
TEOPETUYECKU Marepual U (PAKTOJOTUYECKHE CBEACHHUS O BEIIECTBAX H
XUMHUYECKOHM peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias u HeopraHudeckas
XUMUS» O00y4YarolMMCs TMPEAOCTaBISIETCs] BO3MOXXKHOCTh OCO3HATh 3HAUYCHHE
NEPHUOIMYECKOTO 3aKOHA € OOIIETEOPETUUECKUX U METOI0JIOT MYEeCKUX MO3HUIIHH,
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rIyOke TOHSTh HCTOPUYECKOE H3MEHEHHE (YHKIMI JSTOTO 3akoHa — OT
000011aroIIeH 10 0OBSICHSIOMIECH F TPOTHO3UPYIOIICH.

Ennnas cucrtema 3HaHWUM O BAKHEMIIMX BENIECTBAX, UX COCTABE, CTPOCHMUH,
CBOMCTBAaX W MPUMEHEHUH, a TAK)KE€ O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MPOTEKaHuUs JonoHsAeTcs B Kypcax 10 u 11 kinaccoB anemMeHTamu
CoJiepKaHus, UMCIOIMMU KyJIbTYPOJOTUYECKUA W TPUKIATHON XapakTep. DTU
3HaHMS CMOCOOCTBYIOT MMOHUMAHHUIO B3aWMOCBSI3M XUMHUHU C JIPYTHMMH HayKaMH,
PAacKpBIBAIOT €€ POJIb B TO3HABATEIHHOM M MPAKTHUECKOH eI TETHHOCTH YETIOBEKA,
CITOCOOCTBYIOT BOCTIMTAHUIO YBKCHHSI K ITPOIIECCY TBOPUYECTBA B 001aCTH TEOPHHU
Y MPAKTUYECKUX MPUIIOKEHUI XUMUU, TOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOINECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOJIeMax, CBSI3aHHBIX C XHUMHEH,
KPUTHUIECKU OCMBICINBATH MH(OPMALINIO U TPUMEHSTH €€ 1715 TOTIOJTHEHUS 3HAHUH,
pEIICHUS] UHTEIUIEKTYaJTbHBIX M SKCIIEPUMEHTAIbHBIX UCCIIEIOBATENILCKUX 3a/1a4. B
IIEJIOM COJIepKaHue y4eOHOTO TpeaMera « XUMUsS» JaHHOTO YPOBHS HM3y4CHUS
OPHUEHTUPOBAHO Ha (GOPMHUPOBAHUE y 00YUAIOIIIXCSI MUPOBO33PEHIECKON OCHOBBI
IS TIOHUMaHUS (GUWIOCOPCKUX HIEH, TaKMX KaK: MaTepUaIbHOE €IUHCTBO
HEOPTaHUYECKOTO U OPTAaHUYECKOT0 MUPA, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTABOM U CTPOEHUEM, TO3HABAEMOCTb MPUPOIHBIX SIBJICHUH ITyTEM HKCTIEpUMEHTA
U pEIICHUsT TPOTUBOPEUUM MEXJIYy HOBBIMU (PaKTaMd U TEOPETUUECKUMU
MPEANOCHIIIKAMU, OCO3HAHUE POJIU XUMHUHU B PEIICHUU IKOJIOTHUUECKUX MPOOem, a
TaKKe MpooJieM cOepexeHusi IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTUN U MaT€pUaJIOB.

B 1ulane pemieHus 3agad  BOCHNUTAHUWSA, Pa3BUTUS W COLMATU3AIUA
00yYaromuxcsi MPUHATHIE MPOTrpaMMON MO XUMHUHU MOJAXOJbI K OMPEIeSICHUIO
COJIepaHusi M TMOCTPOCHHUS TMpeaMeTa MpeaycMarpuBaroT (QopmMupoBaHue
YHUBEPCATBHBIX yU4E€OHBIX JEHCTBUI, UMEIONMX 0a30B0€ 3HAUCHUE ISl Pa3IMUHbBIX
BUJIOB JCSATENIHOCTU: pEIIeHUs] npoOjeM, NOUCKa, aHaimu3a U o0paldoTku
uHopMalKi, HEOOXOJAUMBIX JJII NPUOOPETEHHS OIbITa MPAKTUYECKOU U
UCCJIEIOBATEIBCKON JICITEILHOCTH, 3aHUMAIOIICH Ba)XXHOE MECTO B IO3HAHUU
XUMUH.

B mpaktuke npenojaBaHus XUMHUU KaKk Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEIHEro 00111ero 00pa3oBaHus, IPH ONPEICTICHAN
COJIEpKATEIIbHOW XapaKTEPUCTUKH IeJiel HW3y4deHUus MpeaMeTa HalpaBlIeHUEM
MEPBOCTENICHHOW 3HAYUMOCTH TPAAUIIMOHHO TpU3HAETCs (HOPMHUPOBAHUE OCHOB
XUMUYECKON HayKd Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOU
NeSATeIbHOCTH YEJIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOU KyJIbTyphl. C
METOJUYECKON TOYKHU 3PEHHS TaKOW MOJAXOJ K OMPEACICHHUIO IeJeH H3ydeHUus
npeaMeTa SIBJISICTCS BIIOJTHE OTIPaBIaHHBIM.



,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

CornacHo aHHOW TOYKE 3pEHHS IJIABHBIMHU LEISAMHU H3Y4YEHHs IIPEAMETa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 KI1.) SIBIISFOTCS

e (opmupoBaHHE CHCTEMBI XUMHUYECKHX 3HAHWM KaKk  Ba)KHEHIIEH
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHOM KAPTUHBI MUPa, B OCHOBE KOTOPOU
JeXar KIIOYEBbIC MOHATHS, (PyHIaMEHTalIbHbIE 3aKOHBI M1 TEOPUU XUMUHU,
OCBOCHHUE SI3bIKAa HAyKH, YCBOECHUE W IOHHMMAaHUE CYIIHOCTH JOCTYIHBIX
000011eHI I MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHE C HCTOPHUEH nx
Pa3BUTHS U CTAHOBJICHUS;

o (¢dopMHpOBaHUE U PA3BUTHE MPEICTABICHUI O HAyYHBIX METO/IaX MO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKLINN, HEOOXOAUMBIX JIJIsl IPUOOPETEHUS] yMEHHI
OPHUEHTHUPOBATHCSI B MHUPE BEHIECTB M XUMHUYECKHUX SIBJICHUH, MUMEIOIIUX
MECTO B IPUPOJE, B IPAKTUUECKOU U IOBCETHEBHOM )KU3HH;

e Pa3BUTHE YMEHUI U CLIOCOOOB 1EATEIbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM MpPaBHI
0e30MmacHOr0 0OpaIIeHus C BEECTBaMH.

Hapsiny ¢ atum, coaeprkareiibHas XapakTepUCTHKA LENeH U 3a/1a4 U3y4YeHUs
IpeaMeTa B IPOTPaMMeE [0 XUMUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHM C
HOBBIMH MPUOPUTETAMU B CUCTEME CpeaHero oobmero oopaszoBanusi. Ceroaus B
NPENO/IaBaHUY XUMHHU B OOJIBILIEHN CTENEHU OTAAETCS NPEANOYTEHUE MPAKTUYECKON
KOMIIOHEHTE COJEepKaHUsd OOy4YEHUs, OpPHUEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA 001Ie00pa3oBaTeabHON OpraHu3alliy, BIAJCIOIIEr0 He HabopoM
3HaHWM, a (QYHKUIMOHAIBHOW I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMU U YMEHUSIMU
AKTUBHOTO NOJIy4Y€HUsI 3HAHUN U IPUMEHEHUS UX B pEeaIbHOM KU3HU JUJISl pEeLICHUs
NPaKTUYECKUX 3a/1a4.

B cBA31 ¢ 3TUM [IpU U3Y4EHUH TIpeIMeTa « XUMHUS TOMUHUPYIOIIEE 3HaYEHUE
NpUOOPETAIOT TAKUE LENU U 33/1a4H, KaK:

ajanraius 00yJarlmMXxcsl K yCIOBUSAM JUHAMUYHO Pa3BUBAIOLLETOCS MUPA,
(GopMUPOBAaHME  UHTEIUIEKTyaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa3z0BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHITHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX dKU3HEHHBIX CUTYaIUsX, CBS3aHHBIX C BELIECTBAMH U UX
NPUMEHEHUEM;

dbopmupoBaHue y OOydalOIIMXCS KIIOUEBBIX HABBIKOB  (KIHOYEBBIX
KOMIIETEHIIMI), MMEIONIMX YHUBEPCAIbHOE 3HAYEHHE ISl Pa3JUYHbIX BHUJIOB
NESTEIbHOCTU: PEIIeHUs] po0JieM, MOKUCKa, aHanu3a U 00paboTKu nH(pOpMaIHy,
HEOOXO0AUMBIX /1JIs1 IPUOOPETEHUSI OTIBITA IEATEIbHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B MO3HAHMM XUMHH, a TaKXKe JJIsI OUEHKU C MO3UIMI 3KOJOTHYECKOU
0€30IMacHOCTHY XapaKTepa BJIUS HUSI BEIIECTB U XUMUYECKHUX MPOLIECCOB HA OPTaHIBM
YyeJnoBeKa U MPUPOJIHYIO CPEY;
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pa3BUTHE TMO3HABATEIHLHBIX MHTEPECOB, MHTEIUICKTYAILHBIX M TBOPYECKUX
CITOCOOHOCTEH 00YUarOIMUXCS: CITOCOOHOCTH CAMOCTOSTEIHHO IPHOOPETATh HOBBIE
3HAHMSI IO XUMHUH B COOTBETCTBHH C )KM3HEHHBIMH MTOTPEOHOCTSIMH, UCIIOJIH30BATh
COBpEMEHHbIC HH(POPMAITMOHHBIE TEXHOJIOTHUHN JIJIsl TIOUCKA U aHAIM3a YIeOHOU U
HAYYHO-TIOMYJIIPHOU HHGOPMAITUH XUMUIECKOTO COACPIKaHU;

dbopMuUpOBaHUE U Pa3BUTHE Y 00YUAOIINXCSI ACCOIUATUBHOTO 1 JIOTHIECKOTO
MBIIIICHUs, HAOII01aTeTbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOAMMBI, B YaCTHOCTH, NMPHU TUIAHUPOBAHUU MU TIPOBEACHUH XUMUYECKOTO
IKCIIEPUMEHTA;

BOCTIMTaHHWE Yy oOOydaroumxcsa YyOexAEHHOCTH B TyMaHHCTHYECKOU
HAMpaBJIEHHOCTH XUMUH, €€ BWKHOW POJM B PEIICHUH TJIOOAIBHBIX MpoOieM
pPaIMoOHAILHOTO MIPUPOI0TIONH30BAHNS, TOMIOJTHEHUS SHEPTETUIECKUX PECYPCOB H
COXpaHEHHUs] TPUPOJTHOIO PABHOBECHS, OCO3HAHMS HEOOXOIMMOCTH OepeKHOro
OTHOIIICHUS K MPHUPOJEC U CBOEMY 3J0POBBIO, a TaKkKe NPHOOPETEHHS OIbITA
WCIIOJIb30BaHMsI TOJTYYCHHBIX 3HAHWUW IS TPUHSATHS TPAMOTHBIX PEIICHWHA B
CUTYaITUSX, CBSI3aHHBIX C XUMHYECKUMHU SBJIICHUS M.

B yueOHOM muiaHe cpegHero ooOmiero oOpa3oBaHUsl MpPEAMET « XUMHD»
0a30BOTr0 YpOBHS BXOJIUT B COCTaB MpeIMeTHOM obyacTu « EcTecTBeHHO -Hay4YHbIE
MIPEIMETHD.

OO611ee YMCiI0 9acoB, OTBEAEHHBIX JIJISI U3yUCHUS XUMUH, HA 6a30BOM ypOBHE
cpeaHero oomiero oopazoBanusi, cocrapisiet 68 yacon: B 10 kinacce — 34 yaca (1 yac
B Hejenmo), B 11 kimacce — 34 vaca (1 yac B Heenro).
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COAEPXAHUE ObYYEHUA
10 KJIACC
OPT'AHUYECKASA XUMUSA

TeopeTndeckne 0CHOBbI OPraHUYEC KO XUMUH

[Ipenmer opraHndecKoil XuMHH: €€ BO3HUKHOBEHUE, PA3BUTHE U 3HAYECHUE B
MOJYYEHUM HOBBIX BEIIECTB M MarepualioB. Teopusi CTPOEHUS OPraHUYECKUX
coenuHenuid A. M. bytnepoBa, e€ 0ocHOBHbIE 1T0J10KeHUs. CTPYKTYpHBIE (OPMYJIbI
OpPraHMYECKUX BeHecTB. [omonorusi, wuzomepus. XUMUYECKas CBs3b B
OPraHUYEeCKUX COCIMHEHUSIX — OJJMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue o Kiaaccuukanuu opraHundeckux BemiecTB. HoMeHkmatypa
OPTAaHMYECKUX COEAMHEHUN (CHCTeMaTuyeckas) W TPUBHAIbHBIC Ha3BaHUS
BOXHEHUIIMX MPEICTABUTENECH KIACCOB OPTaHUYECKUX BEILIECTB.

DKCIEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEUIECTB U HUX MPEBpaALCHUN:
03HAKOMJICHHE ¢ 00pa3IiaMy OPTaHNYECKUX BEILIECTB U MaTepHrajlaMi Ha UX OCHOBE,
MOJICTTMPOBAHNE MOJICKYJl OpPraHWYeCKUX BEIIeCTB, HAOJIOIECHUE W OIHMCaHUe
JIEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAILCHUIOD OPraHUYE€CKUX BEIIECTB IIPH
HarpeBaHuu (T1aBjieHe, 0OYTIIMBAaHNE U TOPEHUE).

Yraesoaopoasbl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHI psAn. MeraH M 3TaH —
NPOCTEHIIME TPENCTABUTEIN AaTKaHOB: (U3MUECKUE W XHMHUYECKHE CBOWCTBA
(peakmuu 3aMelieHuss W TOPEHHs), HAXOXKJACHUE B MPHUPOJE, TOJyUYCHHE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUM PSAJl. DTUJIEH U MPOIUJIEH —
NPOCTEHIIME TPENCTABUTEIN AaJKEHOB: (U3MUECKUE W XHMHUYECKHE CBONCTBA
(peakuuu TUAPUPOBAHUS, TATOTEHUPOBAHUSA, THIApATALMW, OKUCICHUS U
MOJIMMEPU3ALINH ), TOTYYEHUE U TPUMEHEHUE.

Ankanuensl: OyranmeH-1,3 m mermnOyragueH-1,3: cTpoeHue, BaKHEHIME
XUMUYECKHE CBOWCTBA (peakuusi noaumepusaiuu). [lodydyeHue CUHTETHYECKOro
KaydyKa U pE3UHBI.

AJKWHBI: COCTaB 1 OCOOCHHOCTHU CTPOCHUS, TOMOJIOTUYECKUH Psl. AlICTHIICH
— MPOCTEHIIMIA TPEACTABUTEIh AIKHHOB: COCTaB, CTPOCHHE, (U3UIECKUEC H
XUMHUYECKUE CBOMCTBA (PEaKUUU TUAPUPOBAHMUS, TAIOTEHUPOBAHUS, TUAPATALIUH,
rOpeHus), NOJTy4EHUE U TPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, PU3NUECKHE M XUMHUECKHE CBOMCTBA
(peakiuu raJloreHUpOBaHUA U HUTPOBAHUS ), TOJTYyYEHUE U NPUMEHEeHue. 1onyon:
cocmas, cmpoeHue,  @Quauyeckue U  Xumuveckue ceoucmea  (peaxyuu
2aN02EHUP OBAHUS U HUMPOBAHUSL), NoTyYeHue U npumenenue. TOKCUYHOCTh apEHOB.
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['eHeTnueckasi CBSI3b MEXIY YIJIEBOJOPOJAAMHU, MPUHAJISKAIMMUA K Pa3JIAYHbIM
KJIacCaM.

[IpupoaHbIE MCTOYHUKK YTJIEBOAOPOAOB. lIpWpoaHBIM ra3 W IOMYTHBIE
HedTsHbIe Ta3bl. HedTs m €€ mpoucxoxaenue. CrocoObl mepepaboTku HehTH:
MEPEeroHKa, KPEKUHT (TEPMHUYECKHUH, KaTaTUTUYECKUW), mupoiu3. [IpoaykTsl
nepepaboTKu He()TH, UX TMIPHUMEHEHHE B MPOMBINIICHHOCTH U B ObITYy. KaMeHHBII
yroJib U IPOAYKTHI €0 MepepadoTKH.

DKCHEpUMEHTAIIbHBIE METOJbl W3Y4YEHHs BEUIECTB M HUX MPEBPALLECHUIL:
O3HaKOMJICHHE C 00pa3IaMH IIacTMacc, KaydyKkoB U pe3uHbl, Kosuiekiun « Hedte»
U «YTOJb», MOACIMPOBAHUE MOJIEKYJT YIJI€BOJAOPOJOB U TAJIOTr€HONPOU3BOIHbIX,
MIPOBEJIEHUE NPAKTUYECKON pabOThl: OJy4EHHUE ITUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Beruucienns mo ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00béMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA UJIM MPOJYKTA PEAKIIMU MO W3BECTHBIM MACCE,
00BbEMY, KOJTMIECTBY OJHOTO U3 UCXO THBIX BEMICCTB WUJIH MPOTYKTOB PEAKIINHN).

Kuciopoaconepxanme opranuyecKue cOeuHeHUA

[IpenenbHble OJHOATOMHBIE CHHUPTHI. MeETaHOJ U 3TaHOJ: CTPOCHUE,
buznuecKkue W XUMHUYECKHE CBOWCTBA (PEaKIMM C AaKTHUBHBIMH MeETaJUIaMH,
rajJjioreHOBOJIOPOJIAMHM, TOPEHUE), MPUMEHEHHE. BOIOpOJHBIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. J[eiiCTBHE METaHOJIa U 3TaHOJIa HA OPTaHK3M YEJIOBEKa.

MHorOaroMHbl€ COUPTHI. DTUJICHTJUKOIbL U  TJIMLIEPUH: CTPOCHUE,
bu3nyeckue W XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJ/ITaMHi, KaueCTBEHHAs PeakilMs Ha MHOrOaTOMHbIE CUpThI). JleicTBuE Ha
opraHu3M uenoBeka. [[pumeHeHue riuiepuHa u STUICHTIIMKOJIS.

@®eHOJI:  CTPOCHHE MOJEKYJbl, (U3NUECKUE U XUMUYECKHE CBOWCTBA.
Tokcuunocts (peHona. [lpumenenue gpeHoa.

Anpperunsl U Kkemonvl. DOpMANBAETHI, aAUETAIBIETUA: CTPOECHHE,
bu3nuecKkue U XMMUYECKHE CBOMCTBA (PEAKIMH OKUCIEHHS MU BOCCTAHOBJICHUS,
Ka4€CTBEHHBIE PEAKIINH ), TOJyYEHUE U IPUMEHEHHE.

OHOOCHOBHBIE ITpeiebHbIE KApOOHOBbIE KUCIOTHI. MypaBbUHAs U YKCyCHas
KHCJIOTBI: CTPOEHUE, (PU3NUECKHE U XMMUYECKHUE CBOMCTBA (CBOICTBA, O0LIME AJIs
KJIacca KUCJIOT, peakius Tepuukanum), nojydyeHue u npumerenue. CtreapuHoBas
Y OJICMHOBAsl KUCJIOTHI KaK MPEACTAaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE IEHCTBUE.

Cnoxable 3GUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uiapomms
cH0kHbIX 3¢upoB. XKupsl. 'uaposms xxupos. [Ipumenenue xxupos. buonornueckas
POJIb KUPOB.

VYrneBoael: cocTaB, KiaccupuKanus — yrieBoJoB  (MOHO-, JAU- U
noJmcaxapubl). ['Imoko3a — mpoCTeHIii MOHOCaxXxapu/I: 0COOEHHOCTH CTPOCHHS
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MOJIEKYJIbI, PU3NYECKHE U XMMUYECKHIE CBOMCTBA (B3aUMOICHUCTBHUE C TH P OKCHIIOM
meau(ll), okucrenne aMMuagHBIM pacTBOPOM okcuia cepedpa(l), BocctanoBieHue,
OpO’KEHUE TTIOKO3bI ), HAX0XKACHHUE B IPUPOJIE, TPUMEHEHHE, OMOJIOTHIECKas POJIb.
doTocunTe3. OpyKTO3a KaK N30MEP IIIFOKO3bI.

Kpaxman u nemnono3a kak npupoaHbie noJmMepbl. CTpoeHue Kpaxmana U
HEIUTI003bl.  DU3NUecKue M XUMHYECKHE CBOWCTBA Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

DKCHEpUMEHTAIIbHBIE METOJbl W3Y4YEHHs BEUIECTB M HUX MPEBPALLECHUIL:
npoBe/leHNe, Ha0MIOJIeHUe U ONHCAaHHE EMOHCTPALMOHHBIX OMBITOB: FOPEHUE
CIUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJA
okcuaom Mmenu(ll)), MHOTOaTOMHBIX CHUPTOB (B3aMMOJAECHCTBUE TIMIEPHUHA C
ruapokcuaom meau(ll)), ampaernnoB (OKuCIEHHE aMMUAYHBIM PaCTBOPOM OKCHIA
cepeopa(l) u ruapoxcuaom meau(ll), B3ammopeilcTBHE Kpaxmana C HOJIOM),
NpOBe/IeHNEe MPAKTUIECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Beruucienns mo ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00béMa,
KOJIMYECTBA MCXOIHOTO BEIIECTBA WM MPOAYKTa PEAKIIMU 110 U3BECTHBIM MACCE,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJIHBIX BELIECTB WM MTPOAYKTOB P CAKLIUH).

A30TcoaepIKalIre OpraHudeCKUE COCANHEHHUS.

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE OpraHndYecKue coequHenus. uznueckue u
XUMHUYECKHE CBOMCTBA aMUHOKUCJOT (Ha TpuMepe ImiMHA). buonoruueckoe
3HaYeHUE aMUHOKUCTOT. [lenTub.

benku kak NpUPOJIHBIE BBICOKOMOJIEKYISIpHBIE coeauHeHusi. [lepBuunas,
BTOPUYHAsI M TpPETUYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBA OENKOB:
TUAPOJIN3, IEHATypalysl, KaUeCTBEHHbIE PEAKLIUU Ha OEJKU.

OKCIEpUMEHTATIbHBIE METOJbl M3YUEHHS BEIIECTB M UX MPEBPALICHUN:
HaOJII0/IEHUE U ONKMCAHKUE JEMOHCTPAIIMOHHBIX ONIBITOB: J€HATypalus OCIKOB MpH
HarpeBaHuU, LIBETHbIE PEaKIIUU OEIIKOB.

BbicoxkoMoJIeKyISIPHBIE COeIMHEHHU

OCHOBHbBIEC TIOHITHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COECAUHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNU, CPEIHSSI MOJIEKYJISIpHAs
macca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJEKYISPHBIX COEIMHEHUA —
MOJIMMEPHU3ALNS U TIOJTMKOHACHCAIHS.

OKCIEpUMEHTATIbHBIE METOJbl M3Y4YEHMsI BEIIECTB U HX NPEBPAILCHUIA:
O3HAaKOMJIEHHE C 00pa3liaMy MPUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanm3anust MeXIpeIMETHbIX CBS3€M IPU U3YYEHUN OPTaHUYECKON XMMUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJb30BaHUE KaK OOIIHWX E€CTECTBEHHO-
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HAYYHBIX TOHSITHH, TaK U MOHITHH, SBISIOINIMXCS CUCTEMHBIMM IS OTICIbHBIX
IPEIMETOB €CTECTBEHHO -HAYYHOTO IIHUKJIA.

OO01IHe ecTeCTBEHHO-HAYYHBIC TTOHATHS . SBJICHUE, HAYYHBIN (paKT, TUIIOTE34,
3aKOH, TCOpHS, aHAJIM3, CHHTE3, KiIacCU(pUKAIUSA, IePUOIUIHOCTD, HAOIO CHHE,
U3MEpEHHUE, SKCTIICPUMEHT, MOJICITUPOBaHHE.

dusuka: Marepus, DSHEpTHs, Macca, aroM, DJJCKTPOH, MOJICKYJIa,
DHEPTEeTUYECKUN YpPOBEHb, BEIIECTBO, TEIO, OOBEM, arperarHoe COCTOSHHUEC
BEIECTBA, (PH3NYSCKHE BEJIMUHMHbI M SAUHHUIBI UX U3MEPCHHUS.

buonorus: knerka, opranm3Mm, 6uocdepa, oOOMEH BEIIECTB B OPTaHU3ME,
dboTOoCUHTE3, OMOJOTUYECKA AKTHBHBIC BeIIeCTBAa (OENKH, YIJIEBOJbI, >KHUPBHI,
bepMeHTHI).

['eorpadmus: MuHEpasbl, TOPHBIE IOPOJIBI, MOJIE3HbIE UCKOMAaeMbIE, TOTIIMBO,
pECypCHI.

TexHnomorusi: mUIIEBBIE MPOAYKTH, OCHOBBI PAlMOHAILHOTO IMHUTaHUS,
MOIOIIE CPEICTBA, IEKAPCTBEHHBIC U KOCMETHUECKHE MTpenapaThl, MaTepUaibl U3
WCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPI'TAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI XUMHUU

XAMUYECKUNA 3JeMeHT. AToM. Snpo aroma, H30TOIBI. DJIEKTPOHHAI
o0oJtouKa. DHEpPreTHYeCKUe ypPOBHH, MOTYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacrlpeie/ieH!s] AIEKTPOHOB MO0 OpOUTAIAM B aTomax
AIIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DJIEKTPOHHAS KOH(UTypaIis aTOMOB.

ITepnoanueckuii 3akoH u [leprnouueckas cuctema XMuMHYECKUX 3JIEMEHTOB /.
N. MennaeneeBa. CBsA3b NEpUOIUUECKOr0 3akoHa M Ilepmoauueckoil cuctembl
xuMu4eckux aneMeHtoB . M. MenaeneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOECHUA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKUX OJJIEMEHTOB U
0o0pa3yeMbIX MMM TPOCTHIX U CJOXKHBIX BEIIECTB IO TPYIIaM M TEPUO JaM.
3HavYeHue MEPUOJUYECKOTO 3aKOHA B pa3BUTHH HAYKHU.

Ctpoenue BeliecTBa. XHUMHUYECKas CBSA3b. BHIBI XUMHUYECKOW CBS3U
(KOBaJICHTHAs HEMOJIpHAs W TOJSIpHAsi, UOHHAsA, METauInyeckas). MexaHU3Mbl
0o0pa3oBaHWsl KOBAJICHTHOW XUMHYECKOW CBS3W (OOMEHHBIM U JIOHOPHO-
aKuenTopHeiil). BoaopoaHas cBsizb. BaneHTHOCTh. DJIEKTPOOTPULIATEIHHOCTS.
Crenenb okucieHus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJIEKYJSIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSIHCTBA COCTABA BEIIECTBA. THUITbI KPUCTALIMUECKUX PEIIETOK. 3aBUCUMOCTb
CBOMCTBA BELIECTB OT TUNA KPUCTAUINYECKON PEIIETKH.
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[lonsiTue 0 AUCHEPCHBIX cucTeMaX. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBL
MaccoBas 70151 BEIIECTBA B PacTBOPE.

Knaccuduxarms HEOPTaHWYECKUX COEIMHCHUH. Howmenknarypa
HEOPTaHWUYECKUX BEIIECTB. [ eHeTHMYeckas CBA3b HEOPTraHWYECKUX BEUIECTB,
MPUHAIEKANMX K Pa3TIUIHBIM KJIaCCaM.

Xumudeckas peaknus. Krmaccudukamus — XMMHUYECKHX — peakuii B
HEOPTAaHUYECKOW M OPraHUYECKON XMMHUHU. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXpaHEHHMsI U IPEBPALCHHS SHEPTUU IPU XUMUYECKUX PEAKIIUSX.

CKopOCTh peakiuu, e€ 3aBUCUMOCTD OT pa3auuHbIX (akTopoB. OOpaTuMbie
peakiuu. Xumudeckoe paBHOBecue. DakTOpbI, BIHSIOMIAE HA COCTOSHHUC
xumMu4deckoro pasHosecus. [[puanun Jle [larense.

DnekTposmTHaeckas gucconuaiys. CuibHbIe U cllabbie 37eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KACJAsl, HEUTPaIbHAas, IIETOYHAs.

OKHUCIUTENHLHO-BOCCTAHOBUTENILHBIC PEAKIINH.

DKCNEpUMEHTATIbHBIE METOJbl W3Y4YEHHs BEUIECTB M HX IMPEBPALLCHUIL:
neMoHcTpanus tadbiun «llepuonnueckas cuctema XumMuaeckux snemeHTon [, .
MenneneeBay, U3y4eHUE MOJIENCH KPUCTAUIMYECKUX PEIIETOK, HAOJIOJICHUE W
OTIMCaHME IEMOHCTPAIMOHHBIX U JAOOPATOPHBIX OIBITOB (Pa3ioKEHUE MTEPOKCHIA
BOJIOPO/JIa B MPUCYTCTBUHU KaTaau3aropa, ONMPEAEICHUE CPEIbl PACTBOPOB BEILIECTB
C MMOMOIIILI0 YHUBEPCATHHOTO UHAUKATOPA, PEAKIIMK HOHHOTO 0OMEHa), MPOBEICHUE
MpaKkTUYecKo padboThl « BiusiHue pazinyHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKOU
peaKum».

Pacuérnblie 3anaun.

Pacuérel 1O ypaBHEHMSIM XUMHYECKUX pEaKlIWil, B TOM YHCJE
TEPMOXUMUYECKUE PACUETHI, PACUETHI C UCTIOIH30BAHUEM IMOHATHS «MACCOBAst JOJIS
BEILIECTBAY.

Heopranmyeckasi xumust

Hemeramiel.  Ilomoxxenne HemetaimioB B Ilepuonnueckodt  cucTeme
xumudeckux snemenToB J[. M. MeHneneeBa U 0COOEHHOCTH CTPOEHHUSI aTOMOB.
duznyeckue CBOMCTBA HEMETAUIOB. AJJIOTPONHUS HEMETAUIOB (HAa MpuMeEpe
KHUCJIOpO/J1a, cephl, hocdhopau yrieposa).

XUMHUUYECKHUE CBOMCTBA BAKHEUIIMX HEMETALUIOB (TAJIOTEHOB, CEPhI, a30Ta,
dochopa, yrieponga U KpEeMHHUS) W UX  COCIMHEHMM  (OKCHJIOB,
KHUCJIOPOJICOJIEp KAIUX KUCJIOT, BOJOPOIHBIX COSTUHEHUT ).

IIprMeHeHne BAXXHENIINX HEMETAILUIOB U UX COCAUHEHUM.

Meraibi. [lonoxxenue metawioB B llepumoanueckoil cucteMe XUMUYECKUX
anemeHToB J. 1. MenneneeBa. OcoOEHHOCTH CTPOEHHUS SIEKTPOHHBIX 000JI0UEK
aToMoB MetauioB. O0mme ¢uzndeckne cBoicTBa MeTaioB. CIilaBbl METAIIIOB.
DIIEKTPOXUMUYECKUH P HAPSKEHUI METAJUIOB.
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XUMUYECKHE CBOMCTBA BAXHEHUIIMX METAUIOB (HATPUM, KalMi, KaJlbIUH,
MarHuu, aTFOMUHUHN, LIMHK, XPOM, 5K€JIe30, ME/Ib) U UX COCITMHEHUM.

OO6mme crocoOblI MOJydeHusT METauioB. [IpruMeHeHne MeTauioB B OBITY |
TEXHHUKE.

OKCNEpUMEHTAIbHBIE METOJbl M3Y4YEHHs BEUIECTB M WX IMPEBPALLECHUI:
U3Y4EHHE KOJUICKIIMN «MeTaulbl U CIUIaBbl», 00pa3ll0B HEMETAIOB, PEIICHUE
OKCTIEPUMEHTAIILHBIX 3aJ7a4, HAOIOJICHHE W OIMCaHWE JEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOICUCTBUE THAPOKCHUIA ATTFOMUHUS C PACTBOpaMHU
KHUCJIOT U IIEJI0Y€ei, KaYeCTBEHHbIEC PEaKIIMU HA KATUOHBI METAJUIOB).

Pacuérnblie 3anaun.

Pacuérer Macchl BemecTBa Wi 00bEMA Ta30B MO W3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce€ WM O00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEUIECTB,
pacuérbl Macchl (00bEMA, KOJIMUECTBA BEUIECTBA) MPOAYKTOB PEAKIIUH, €CIIH OJTHO
Y3 BEUIECTB UMEET ITPUMECH.

XuMHS U )KU3Hb

Posib xumMun B 00€CTICUEHHH SKOJOTUYECKOM, JHEPTeTUYECKON U MUIIEBOI
0€30MacHOCTH, Pa3BUTUU MeIUIMHBI. [IoHSITHE O HaydyHBIX METOJaxX MO3HAHMS
BEILIECTB Y XUMUYECKUX PEAKIIHM.

[lpenctaBneHuss 00 oOOmMUX HAYYHBIX MPUHIUIAX TMPOMBIIUICHHOTO
MOJyYECHUS] BAKHEUIIIMX BEIIECTB.

YemoBek B MHpE BEHIECTB M MATEPUATIOB: BAKHEUIINE CTPOUTEIbHBIC
Marepualibl, KOHCTPYKIIMOHHBIE MaTepHualibl, KpAacKH, CTEKJIO, KEepaMHKa,
MaTepualibl JUJIs 3JCKTPOHUKH, HAaHOMAaTepHUalbl, OPTaHUYECKUE U MUHEPaIbHBIC
ynoOpeHus.

XuMusi ¥ 3J0pOBbE YEIIOBEKA: MpPaBWIA HCIIOJIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBuiia 0€30MaCHOT0 UCTIOIb30BaHMs ITpenapaToB ObITOBON XUMUH B
MMOBCETHEBHO W )KU3HMU.

MexxnpeaMeTHbIe CBSI3H.

Peamuzanuss  MEXNpenIMETHBIX  CBA3CH MpU  M3Y4YEHUM OOmer u
HEOpraHndeckoil xuMuu B 11 Kilacce oCymiecTBIISIETCS U€pE3 UCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TMOHSTHH, TaK W TOHSATUN, SBJISIOIUXCS
CHUCTEMHBIMHU JIJISl OTJICJIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT O IIUKJIA.

OO1me ecTecTBEHHO-HAYYHBIC MOHITHUS: HAy4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpUs, aHaiu3, CUHTE3, KiIaccuduKalus, TMNEPUOJIUIHOCTb, HAOJIOICHNUE,
AKCIIEPUMEHT, MOJICIIUPOBAHNUE, U3MEPEHUE, SIBIICHUE.

duznka: MaTepusi, SJHEPrus, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOII, PAANOAKTUBHOCTb, MOJICKYJIA, SHEPTETUYECKUN YPOBEHD, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3UUECKHE BETMUUHBI U €UHUIIBI UX
U3MEPEHUS, CKOPOCTb.
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buomorus: kierka, oOpraHW3M, JKOCHCTeMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTBI, BATAMHHBI, 0OMEH BEIIIECTB B OpPTraHU3ME.

['eorpadus: MUHEpaIBI, TOPHBIE IOPOJIBI, MTOJIE3HBIC UCKOTAEMbIe, TOILIUBO,
pecypcehl.

TexHoJOTHs: XUMHYECKass MPOMBIIUICHHOCTh, METALTYPTHSI, MPOU3BOJICTBO
CTPOUTEIILHBIX MAaTEPHAIOB, CEIIbCKOXO3SIHCTBEHHOES IMPOU3BOJICTBO, IHUIICBASI
MPOMBINIICHHOCTh,  (hapMarieBTUUeCKasi  MPOMBINUICHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHMX TIperaparoB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHalIoB,
AIIEKTPOHHASI TPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.
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[JTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XM
HA BA30BOM YPOBHE CPEJAHEI'O OBIIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJdbTaTaM OCBOCHHS
00yJarImuMHCs MPOTpaMM CPEIHEro oOIero o0pa3oBaHus (JTMIHOCTHBIM,
METallpeIMETHBIM W TIpeAMETHbIM). HaydHo-mMeToquuecko OCHOBOM I
pa3pabOTKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTpaMM CPETHEro OOIIero
00pa30BaHus ABJIACTCS CUCTEMHO - 1SS TETTLHOC THBIM ITOIXOT.

B cooTBEeTCTBUM C CHUCTEMHO-JEATEILHOCTHBIM MOAXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeaAMeTa «XUMHUS» Ha YPOBHE CPEIIHEro
o011ero 06pa3oBaHusI BBIICTICHBI CICYIONINE COCTAaBIISIOIIHE:

OCO3HaHHE OOYYarOIMMHUCS POCCUNCKON TPaKJAHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTHA U CAMOOTIPEICIICHUIO;

HAIMYUE MOTHUBAIIMH K 00yUYEHUIO;

[EJICHAIIPABIICHHOE Pa3BUTUE BHYTPEHHUX YOEKJIECHUN JTUYHOCTU Ha OCHOBE
KJTFOUEBBIX [IECHHOCTEH M UCTOPUUECKUX TPATUIIHI 0a30BOM HAYKU XUMUM;

TFOTOBHOCTh U CIHOCOOHOCTh OOy4YaroIIMXCS PYKOBOJICTBOBATHCA B CBOEH
JEATEIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMHU IETOCTHOU
CHUCTEME XUMHYECKOTO 00pa30BaHUs;

HAIMYKE MPABOCO3HAHUS IKOJOTUYECKOHN KYJIbTYpbl U CIIOCOOHOCTH CTaBUThH
1ETU U CTPOUTH KU3HCHHBIE IIJIAHBI.

JInyHOCTHBIE PE3YNbTATBl OCBOCHMS MpEIMETa «XUMUS» JIOCTUTAIOTCS B
CIMHCTBE Y4YEOHOW M BOCHUTATEILHOW JEATEIHbHOCTA B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COITMOKYIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU
U WjaeajlaMd POCCHUICKOro IpaXJAaHCKOTOo oOIecTBa, MPUHSATHIMUA B OOIIECTBE
HOpPMaMM U  TpaBWIaMH  TOBEAEHUS, CHOCOOCTBYIOIIMMU  MpoIleccaMm
CaMOIIO3HaHUs, CaMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yYaroIIUXCA.

JIngyHOCTHBIE pE3YJIbTaThl OCBOCHUS MpeaMeTa «XUMHUS»  OTPakKaroT
c(hopMUPOBAHHOCTH OIBITA IMO3HABATEIHLHOW W TMPAKTUUECKOW JeATEIhbHOCTU
00yYaroIMXCs MO peaTu3aliy MPUHITHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIE B
YacTH:

1) rpa:knaHCKOr0 BOCIIMTAHUSA

OCO3HaHUs 00yYaIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBOKEHHS K 3aKOHY M ITPABOTIOPSJIKY;

MpEACTaBICHUS O COIMATBHBIX HOPMax W TMPaBWIAX MEKIMIHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;
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TOTOBHOCTH K COBMECTHOM TBOPUYECKO IEATEILHOCTU IIPH CO3JAHNHU Y4EOHBIX
IPOEKTOB, PEILICHNHU YU€OHBIX U MI03HABATEIbHBIX 33/1a4, BHITTOJIHEHUH XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh M MPUHUMATh MOTHBBI, HaMEPEHUs, JIOTUKY U
apryMEHTHI IPYTUX MPY aHAIU3€ Pa3IMYHBIX BUAOB y4eOHOU AesTEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOUIEHWS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIUIO
OTCUECTBECHHOM XMMUH;

yBaKEHHUsI K TPOLIECCY TBOPYECTBA B 0OJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHNUS XUMHUHM, OCO3HAHMS TOTO, YTO JOCTM)KEHHS HAyKH €CThb PE3YJbTar
JUIATENTbHBIX ~ HAOJIOJEHU, KPOMOTIMBBIX HKCIEPUMEHTAIBHBIX TOUCKOB,
HNOCTOSIHHOT'O TpYAa YYEHBIX U IPAKTUKOB;

MHTEPECA U NM03HABATEIbHBIX MOTUBOB B [TOJIYY€HUU U TIOCJIEAYIOIIEM AHAIN3E
UH(POPMAIUH O MIEPETOBIX JOCTHKEHHUSIX COBPEMEHHOM 0T€UE€CTBEHHO M XUMHUU;

3) AYXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO IOBEACHMS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSMU,
Y [IPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACH HA MOPAJIbHO -HPABCTBEHHBIC
HOPMBI U [IECHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEACHHE U IMOCTYNKH CBOUX TOBapUIIEH C
NO3ULIMKA HPABCTBEHHBIX W IMPABOBBIX HOPM M OCO3HAHME IOCJIEACTBUN ITUX
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

NOHUMAaHMUS LEHHOCTEH 310poBOoro U 0Oe3omacHoro oOpasza JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOILIEHHSI K COOCTBEHHOMY (PU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOMoeHns MpaBuil 0€30MacHOTrO OOpallleHUs] C BEIIECTBaMU B OBITY,
MOBCEITHEBHOM KU3HU U B TPYAOBOH €SI TETLHOCTH;

NOHUMAHUSI LEHHOCTU TMpaBWil MHAMBUAYATBHOTO U  KOJUIEKTUBHOIO
0€30MacHOT0 MOBEACHHS B CUTYAILMSIX, YTPOJKAIOIIMX 3/10POBbIO U )KU3HU JIIO/EH;

OCO3HaHMS MOCJEACTBUNA U HENPUATUS BPEAHBIX NPUBBIUEK (YHOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KypeHHUs1 );

5) TPyA0BOT0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4€OHO-HCCJIEI0BATEIbCKON
NEeSTEIbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPYECKOW M APYrux BUIAX
NEeSITEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTUE B pELICHUMM MPaKTUUYECKUX 3ajad
COLMATIbHOM HAIIPABJICHHOCTH (B paMKax CBOETO KJIacca, IIIKOJIbI);
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MHTEpeca K MPaKTHIECKOMY U3y4EHUI0 poQeCcCruil pa3IuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH TI0 XUMHUH,

YBOXKEHUS K TPYAY, JIOJSAM TpYy/la U pe3ybTaraM TPYJ0BOU AEITEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYATLHOW TPAaCKTOPHUU
oOpazoBanus, Oyaymei mpodeccun W peanm3anud COOCTBEHHBIX JKM3HEHHBIX
IUTAHOB C YYETOM JIMUHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rU4€eCKOTO BOCTIMTAHUS

HKOJIOTMYECKH 11€JIeCO00Pa3HOro OTHOIIEHUS! K MPUPOJE, KaK HCTOYHUKY
CYLIECTBOBAHUS )KU3HU Ha 3eMJIE;

NOHUMAaHUS TJIOOALHOTO XapakTepa SKOJOTHYECKUX MPOOJeM, BIUSHUS
IKOHOMMYECKHUX ITPOIIECCOB HA COCTOSHUE MPUPOTHOM U COIMATIbHOM CPEIbL;

OCO3HaHUSI HEOOXOIUMOCTH HCIOJb30BaHUSA JOCTIKEHUA XUMHH I
peleHNs BOPOCOB PallMOHATILHOTO IPUPOIOTOIb30BAHMS;

AKTUBHOTO HENPUATUS JEUCTBUM, NPUHOCAIIMX BPEI OKPYKAIOIIEH
OPUPOJHON cpelle, yMEHHUS MPOTHO3UPOBATh HEOJArOMPUATHBIE HKOJIOTHYECKUES
MOCJICACTBUS NP EANPUHUMAEMBIX IEHCTBUIN U MTPEIOTBPAIIATh UX;

HAJIMYHS PA3BUTOTO SKOJIOTUUECKOTO MBIIUICHHS, IKOJIOTHYECKOU KYIbTYPBHI,
OTIBITA AeSITeTbHOCTH HKOJIOTHYECKOU HarpaBJIeHHOCTH, yYMEHUS
PYKOBOJICTBOBaTbCSI UMU B TIO3HABATEIbHOW, KOMMYHUKATUBHOW U COILMAIIBLHOM
NpPAaKTUKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTHUBOCTOSTH HJICOJIOTUU
xeMo(hoouu;

7) HEHHOCTH HAYYHOI' O IO3HAHMSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U 0OIIECTBEHHOU MPAKTUKH;

NOHUMAaHUSl CHeUM(UKA XUMHM KaK HAyKd, OCO3HaHUS e€ poiu B
dbopMHUPOBaHUM PAIMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IEIOCTHOIO
NpeCTaBICHUs] 00 OKPYKAIOIEeM MHUPE KaK O €IWHCTBE MPUPOJIBI U YEIOBEKa, B
MO3HAHUHM TPHUPOJHBIX 3aKOHOMEPHOCTEM M PEIICHUH MpoOJieM COXpaHEeHUs
PHUPOTHOTO PAaBHOBECHS;

yOeXKIAEHHOCTH B OCOOOM 3HAUMMOCTH XUMHMHM [JUJII  COBPEMEHHOM
IUBWIN3ALMY: B €€ TYMaHUCTHYECKOM HAPABICHHOCTH U B&YKHOU POJIU B CO3IaHUN
HOBOHM 0a3bl MarepualbHOW KyJbTYPBI, pEIIEHUH TJIOO0ATBHBIX TMpoOieM
YCTOWYUBOTO PA3BUTHUS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUYECKOM, TUILIEBON U
IKOJIOTHYECKOW 0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, 00ECIIEYCHUN YCIIOBUIA
YCTIEUTHOTO TPY/Ia U SKOJIOTUIECKH KOM(POPTHOM )KUZHU KKIOTO YJIeHA 00IIIeCTBA;

€CTeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAHHUS CYIIHOCTH METOJOB
MIO3HAHMsI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BATh
MOJTy4aeMble 3HAHUS JIJIsl aHATIN3a U 00BSICHEHUS SIBJIICHHUA OKPY’KAIOIIEro MUpa U
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POUCXOIAIINX B HEM M3MEHCHHIA, YMEHUS JIeIaTh 000CHOBAHHBIC 3aKIFOUCHHS Ha
OCHOBE HAyYHBIX ()aKTOB M UMCIOIIMXCS JAHHBIX C EIbIO IMOTYICHHS TOCTOBEPHBIX
BBIBO/IOB;

CITOCOOHOCTH CaMOCTOSITEILHO HCIIOIb30BaTh XUMUYCCKHE 3HAHHUS I
pelieHus Mpo0JIeM B peallbHbIX KU3HCHHBIX CUTYAITUX;

HMHTEpeca K TO3HAHUIO U HCCIICA0BATEIILCKOM IeITeIbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTH K  HEMPEpPBIBHOMY OOpa3OBaHUIO W
caM000pa30BaHUI0, K AaKTHBHOMY IIOJIydCHHIO HOBBIX 3HAHMHA IO XHMHU B
COOTBETCTBHUH C )KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSM TPy/la B pa3aHUHbBIX cepax mpodecCroHATBHON
JeSTEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMerHbie pe3yabTaThl OCBOCHHUS y4eOHOTO mpeaMera « XUMUs» Ha
YpOBHE CPETHET0 00IIero 00pa30BaHus BKIFOYAIOT:

3HAUUMBIE 11 (OpPMUPOBAHMS ~ MHPOBO33PEHUS  OOYJaAIOUTUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOICHAYYHbIC TTOHITHS, OTPAXKAFOIIIUE
IEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHeNU(UKY METOJ0B IO3HAHM,
UCII0JIb3YEMBIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPTHSI, SBIICHHE,
IpoIIeCcC, CUCTEMA, HAYYHBIN (DAaKT, MPUHIIKII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwsl, UCCIIeI0BaHNe, HAOJII0IeHUE, U3MEPEHNE, SKCTIEPUMEHT U IPYTHUE);

YHHUBEpCaIbHbIE YucOHbIC ACUCTBUS (NTO3HABATENbHBIC, KOMMYHHUKATHBHBIC,

pETyISTUBHBIC), 00eCIIeYnBarOIIHe dhopMHupOBaHUE (OYHKITMOHAIHHOM
TPaAMOTHOCTH Y COITMATLHON KOMITETCHIIUU OO0 YyJIarOIIUXCS;
CITIOCOOHOCTH 00yJaronmxcs WCIIOJh30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PECHUECKIE 3HAHUSI U YHUBEPCAIbHBIC YUCOHBIC
JIEMCTBUSA B IO3HABATEILHOW U COLIMAJIbHOW ITPAKTUKE.

MeranpeaMeTHbIe PEe3yJIbTaThl OTPAXAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATECIIbHBIMM, KOMMYHUKATUBHBIMM W PETYJISATUBHBIMU
JIEUCTBUSIMH.

OBiajileHe  YHMBEPCAJbHBIMHM  Y4e€OHBIMH  IO3HABATEJbHLIMH
NeHCTBUAMMU:

1) 6a3oBbIe JJOTMYECKHE 1€ UCTBUSI:

CaMOCTOSITENIbHO  (OopMynUpoBaTh W aKTyalM3UpOBaThb  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENENATh LEAU JCATEIbHOCTH, 3a/JaBas MapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHHUS, COOTHOCUTh PE3YJIbTATHI JIEATEIIbHOCTH C TTOCTABJICHHBIMH LIETISIMU;

HCTOJIb30BaTh MIPU OCBOEHUHU 3HAHUN MNPUEMBI JOTUYECKOTO MBIIUICHUS —
BBIJICIAATh XAPAKTEPHbIC MPU3HAKHU MOHSATUM M YCTAaHABIIMBaTh WX B3aUMOCBS3b,
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HCII0JIb30BaTh COOTBETCTBYIONIUE MMOHATHS /11T OOBSICHEHHUS OTACIbHBIX ()aKTOB 1
SIBJICHUI;

BBIOMpATh OCHOBAHHMS W KPHUTEPUHU ISl KiIacCH(HKAIMU BEIIECTB U
XUMHUYECKHUX PEAKIUN;

yCTaHaBJIUBaTh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY HM3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKJIEHUA (MHIYKTUBHbBIC, JEAyKTUBHBIC, IO
AQHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUMS B PacCMaTPUBACMBIX
SBJICHUSX, (DOPMYIUPOBATH BBHIBOIBI U 3aKITIOYCHUS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCTIOJIb3YEMbIE B XUMHUHU CUMBOJIMYECKHUE
(3HAKOBBIC) MOJEIH, TIPEOOPA30BBIBATh MOACIIbHBIC ITPECTABIICHUS — XUMHWYCCKHUIA
3HaK (CHUMBOJI) JIEMEHTa, XUMHUYECKas popMyIia, ypaBHEHHE XUMHYECKOM peakIuu
— TIpU pelIeHUN y4eOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 337a4, TPUMEHITH
HA3BaHHBIE MOJICJIbHbBIC MPECTABIICHUS JIJIsl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIUH.

2) 0a30Bble HCCJIeI0BaATEIbCKIE 1eHCTBUS:

BJIQJIETh OCHOBAaMM METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB M XUMHUYECKHUX
peaKuuu;

dbopMyIMPOBATh EH U 3a7a9H UCCIICTOBaHMsI, HCTIOJIb30BATh MOCTABJICHHBIC
U CaMOCTOSITEIbHO C(OPMYJIMPOBAHHBIE BOMPOCHl B KAaue€CTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI i1 (POPMUPOBAHUS TUTIOTE3BI [0 MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbIX CY>KJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSITEIILHOIO IUIAHUPOBAHUS U TMPOBEIACHUS
YUYCHHUUECKUX AKCTIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOJIOAaTh 3a XOJ0M
polecca, CaMOCTOSATEIbLHO TMPOrHO3UPOBATH €r0 pe3yibTaT, (HOPMYIUPOBATH
0000IIIEHUS ¥ BBIBOIbl OTHOCHUTEIHHO JJOCTOBEPHOCTH PE3YJILTATOB UCCIIEI0BAHMS,
COCTAaBJIATH 000CHOBAHHBIN OTYET O PO ACNIaHHOM PaboTE;

npuoOpeTaTh ONBIT YYCHUYECKOM HCCIENOBATEIbCKOM U MPOEKTHOU
NESATeILHOCTH, TPOSABISTH CIIOCOOHOCTh WU TOTOBHOCTh K CaMOCTOSATEIHLHOMY
MOMCKY METOJIOB PEIICHUS TPAKTUY €CKUX 3a71a4, IPUMEHEHHUIO PA3JINYHBIX METOJIOB
MTO3HAHMUS.

3) pa6orTa c unopmanueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHMKAX HWH(opmarmu (Hay4dHO-
MOMYJISIpHAs JIMTepaTypa XUMHUYECKOTO COJEp>KaHMs, CIPABOYHBIE MOCOOUS,
pecypcol MHTepHeTa), aHanM3upoBaTh UH(DOPMAIIMIO PA3TUYHBIX BUAOB U (HOpM
MpeACTaBIICHUS, KPUTUYECKU OIICHHUBATh ed JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTB;
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bopMyIHPOBATh 3aMPOCH U MPUMEHSITh PA3IMIHBIC METOJIBI TP TIOUCKE U
oTtOope wmHpOpPMAIMK, HEOOXOAUMOW [JI1 BBIMOJHECHHS YYEOHBIX 3aaad
OMNPENEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HUCIOJIb30BaHMS WHGOPMAITMOHHO -KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IUMIHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpaTh ONTHUMAIbHYIO  (OpMy  mpeacTaBlIcHHSA
uHbopMaIu (CXeMbl, TpaduKh, JUArpaMMBbl, TAOIHIIBI, PUCYHKH U APYTHUE);

WCIIOJIh30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA MPU PAOOTE C XMMHUUECKOU
uHbOPMAIEH: MPUMEHATh MEXMNpeaMeTHbIe (PU3MUECKHEe W MaTeMaTHYECKHUE)
3HAaKH ¥ CUMBOJIBI, POPMYJIbI, a00OpeBUATYpbl, HOMEHKIIATYPY;

WCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJMYECKHE CpPEACTBA
HarJIsi THOCTH.

OBiajeHue yHUBePCAJIbHBIMH KOMMYHUKATHBHBIMU 1€ HC TBUSIMH :

3a/1aBaTh BOTPOCHI MO CYIIECTBY 00CYXK1aeMOi TeMbI B XOJ€ JUANOra WU/WjiH
JTMCKYCCUHM, BBICKa3bIBaThb HJeH, (GOPMYIUPOBaTh CBOU  MPEIJIOKEHUS
OTHOCHTEJIHHO BBITIOJHEHHUS P €/JI0’KEHHO M 337124,

BBICTYNATh C TMPE3CHTAIMEH pPe3ybTaTOB TO3HABATEIILHON JEATEILHOCTH,
MOJTy4E€HHBIX CAMOCTOSITEILHO MITH COBMECTHO CO CBEPCTHUKAMU ITPH BBITIOJTHEHUH
XUMHYECKOTO IKCTIEPUMEHTA, MPAKTUICCKON pabOThI MO UCCIICIOBAHUIO CBOWCTB
W3Y4aeMbIX BEIECTB, peaTn3alii y9eOHOTO MpoeKTa U (OoPMYyIUPOBATH BHIBOIBI
10 pe3yjbTaraM MPOBENEHHBIX UCCIETOBAHUM MyTEM COTJIACOBAHMS MO3UIUI B
X0J1€ 00CYX/IeHHsI U 0OMEHA MHEHUSIMH.

OBiajleHUe YHUBEPCAJbHBIMH PEryJIsITUBHBIMH 1€ HCTBUSIMU:

CaMOCTOSITENbHO IUIAHUPOBATh W OCYIICCTBIATH CBOK II03HABATEIHLHYIO
NeSTEIILHOCTh, OMpenensas e€ IeNMd W 3adadd, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOMMOCTH KOPPEKTUPOBATh TMpeJiaraéMblii  aITOPUTM JEHCTBUN TIPH
BBITIOJTHGHUU YYCOHBIX UM HCCIICIOBATEIbCKUX 3a/1ad, BHIOMpaTh HamOoJjee
3¢ GEeKTUBHBIN CMOCO0 MX peIIeHUss ¢ y4ETOM IOJIYYCHHsS] HOBBIX 3HAHHHA O
BEIIECTBAX M XUMUYCECKHX PEAKITUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JIeATETbHOCTH Ha OCHOBE CaMOaHAIN3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATHBI

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHuyeckas XuMUsD»
OTPaXkaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUA O XUMHUYECKOM COCTABIISIOILIEH
€CTECTBEHHO-HAYYHOU Kap TUHBI MUPA, POJIM XUMUH B IO3HAHUU SIBJICHUN ITPUP OB,
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B (OpPMHPOBAHUM MBIIUICHUS U KyJIbTypbl JMYHOCTH, €€ (PYHKIHMOHAIbHOM
IrPaMOTHOCTH, HEOOXOAUMOM JISl peUIeHUs] MPAKTUUECKUX 33/1a4 U HKOJIOTHYECKU
000CHOBAHHOI'0 OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHON CPEIE;

BJIQJICHUE  CUCTEMOMW  XMMHWYECKMX 3HAHHW, KOTOpas  BKJIIOYACT:
OCHOBOTOJIATAIOIME MOHATHS (XUMUYECKUH 3JEMEHT, aTOM, JJIEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAIEHTHOCTD, 3JIEKTPOOTPULATEIbHOCTh, XUMUYECKAs
CBA3b, CTPYKTypHas (opmyna (pa3BépHyTas U COKpaUIEHHAs), MOJIb, MOJIIPHAI
Macca, MOJISIpHBIA 00bEM, YIIIEpOIHbIN CKeNET, PyHKIMOHANbHAS IPYyIIIa, paJuKall,
U30MEPUsL, U30MEPBL, TOMOJIOTHYECKUU PsI, TOMOJIOTH, YTJIEBOIOPOIbI, KUCIOPOI 1
a30TCOoJEpKAIME COEAUHEHUsI, MOHOMED, IOJMMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHbIE COEAWHEHHS); TEOPHUM M 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHUSI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3BIK XUMHH; MHPOBO33PEHUECKHE 3HAHU,
JeKale B OCHOBE NOHUMAHUS NPUYMHHOCTH M CHCTEMHOCTU XUMHUYECKHUX
SBIICHUN, (aKTOJOTUUYECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUU H
0e30MaCHOM HCIIOJIb30BaHUM BAKHEHMIIMX OPraHMYECKHX BEUIECTB B OBITY H
IIPAKTUYE€CKOM AEATENbHOCTHU YEI0BEKA,;

c(hOpMHUPOBAHHOCTh YMEHHUI BBISIBIATH XapaKTepHbIC MPU3HAKU TMOHSITHH,
YCTaHaBJIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS PU
ONIMCAHNHU COCTABA, CTPOCHMS U NPEBPAILECHUN OPTaHUYECKUX COECINHEHNN;

Cc(hopMHUPOBAHHOCTh YMEHUW MCIOJIb30BaTh XUMHUUYECKYI0 CUMBOJMKY IS
COCTaBJICHUS MOJIEKYJSIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIIEHHOM)
bopMyn OpraHMYECKMX BEILIECTB W YPaBHEHUW XMMHUYECKHX pEaKLUH,
W3TOTABJIMBATh MOJIEIM MOJIEKYJ OPTaHUYECKHUX BEIIECTB JJIS1 WUIKOCTPALUUA UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hopMHUPOBAHHOCTh YMEHHMI yCTaHABIMBaTh MPUHAIJICKHOCTh H3YYEHHBIX
OPTaHUYECKUX BCILIECTB II0 HMX COCTABY MU CTPOCHUIO K OIPEACICHHOMY
KJIacCy/Tpynne COEeAMHEHUH (YIJIEeBOJAOPOJbl, KHUCIOPOA M a30TCOAEpIKalye
COCIMHEHUS, BBICOKOMOJICKYJISIPHbIE COEAMHEHHs), [aBaThb MM Ha3BaHUS IO
cuctemarnueckoit Homenkinarype (IUPAC), a Takxe NpUBOIUTH TPUBUAIbHbIC
Ha3BaHMsI OTAEIIbHBIX OPraHUYECKUX BEUIECTB (STWIJIEH, NPOMMWIEH, AalleTUJIEH,
ATUJICHTJIMKOJIb, TIIMUEPHUH, (EHOJ, (popManbaerull, aueTaabAeru, MypaBbUHas
KHCJIOTA, YKCYCHAas KUCJIOTA, OJIECMHOBAs KUCJI0Ta, CTEApUHOBAsA KUCJIOTA, TJII0OK034,
($pykTO3a, Kpaxmall, [eJUT0103a, TIIULUH);

c(hopMHUPOBAHHOCTL YMEHHUS OMNPEAENSATh BHJIBI XMUMHUYECKON CBSI3U B
OpTraHUYECKHUX COCTMHEHUSX (OJMHAPHbBIE U KPATHBIE),

Cc(hopMHUPOBAHHOCTh YMEHHUSI TPUMEHSTH TOJIOKEHHUS TEOPUU CTPOCHUS
oprannyeckux BemiecTs A. M. bytnepoBa 111 00bsICHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MACCHI BEILECTB;
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c(hopMHUPOBAHHOCTH YMEHU XapaKTEPU30BaTh COCTaB, CTPOCHHE, (PU3UIECKUC
U XUMHUYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENCH pAa3IUYHBIX KIACCOB
OpTaHWYECKUX BEIIECTB (METaH, 3TaH, dTUJICH, IPOTIHIICH, alleTHIeH, OyTtaguen-1,3,
MeTunOyTaaueH-1,3, 6€H30J1, METaHOJI, 3TaHOJI, STUJICHTJIMKOJIb, TIUIEPUH, (PEHOI,
alleTaIbJIeTU1, MypaBbHHAA U YKCYCHAsl KHCJIOTHI, TJIFOK03a, KpaxMall, IeJITI0I03a,
AMUHOYKCYCHAsl KUCJIOTa), WIIFOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXIY HUMHU
YpaBHEHUSIMH COOTBETCTBYIOIMX XUMHUYECKHX PpEAKIUil C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMyT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOYHHUKH YTIIEBOAOPOJHOTO
ChIpBA (HEPTH, MPUPOIHBIN a3, yroJib ), CIOCOObI X TepepabOTKH 1 IPAKTHIECKOE
IpUMEHEHHE MTPOTYKTOB MepepadoTKy;

c(hOpMHUPOBAHHOCTh YMEHUN TMPOBOJAUTH BBIUHUCICHHUA IO XUMHYECKUM
ypaBHEHHsIM (Macchbl, 00bE€Ma, KOJIMYECTBA MCXOJIHOTO BEIIECTBA MM MPOIYKTa
pEaKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOT'O U3 UCXO IHBIX BEIIECTB
WIN IPOAYKTOB PEAKLIUN);

c(hopMHUPOBAHHOCT, yYMEHWW BJAJIETh CUCTEMON 3HAHUH 00 OCHOBHBIX
METOJ]aX HayYHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUH NPU U3YYCHUU BEILECTB U
XUMUYECKUX ABJICHUN (Ha0JII0ieHre, U3MEpEeHHe, IKCIIEPUMEHT, MO/ POBaHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUYCCKWE 3HAHWS [Jis1 TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHTYyallUsX, CBS3aHHBIX C BEIIECTBAMH W UX
NpUMEHEHHEM;

c(hopMHUPOBAHHOCTh YMEHUI COOIIIOaTh IPaBHJIa NOJb30BAHUS XUMUYECKOM
Nocyioi M Ja00paTopHBIM OOOpPYAOBAHMEM, a TAKXKE NpaBWia OOpalleHUs ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSIMU IO BBIMOJIHEHUIO J1a0OPATOPHBIX
XUMHYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUW TUIAHUPOBATH M BBHIMOJHITH XUMHYECKHI
IKCIIEPUMEHT (TIPEBpAILCHUS OPTaHUYECKUX BEIIECTB MPU HArPEBAHUH, MTOJTy4CHHUE
ITUJICHA M U3y4YEHHE €r0 CBOMCTB, KAaUeCTBEHHBIC PEAKIIMU OPTAHUYECKUX BEIIECTB,
JeHaTyparys O€JIKOB ITPU HArpEBaHKHU, [IBETHBIC PEAKIIMU OEIIKOB) B COOTBETCTBUM
C TpaBUJIAMHU TEXHUKUA OE30MaCHOCTU Mpu oOpalieHun ¢ BeHIeCTBaMU U
7a00paTopHBIM  000pYyIOBaHUEM, NPEACTABIATh PE3YIbTaThl XUMHUYECKOTO
IKCIIEpUMEHTa B (OpME 3amucu YypaBHEHWNA COOTBETCTBYIONMX PEAKIHA |
(dbopMypoBaTh BEIBOIbI HA OCHOBE ITUX PE3YJIbTATOB;

Cc(hOpMHUPOBAHHOCTh yMEHUH KPUTUYECKUA AaHATU3UPOBATH XUMUYECKYIO
uHbOpMAIMIO, TOJy4YaeMyl0 U3 pPa3HbIX HMCTOYHHMKOB (CpEACTBa MacCOBOM
uHbopmaimu, IHTepHeT u Apyrux);

C(hOpMHUPOBAHHOCTH ~ YMEHUH  COOJIOAATh  TMpaBWIa  JKOJOTUYECKU
11e1ecCO00pa3HOTO TOBEACHUS B OBITY M TPYAOBOW ACATEIHHOCTH B IIEIAX
COXpAHEHHUs] CBOETO 3/JI0POBbS M OKPYXKAIOMIEH MPHUPOIHOM Cpenbl, 0CO3HABATH
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ONACHOCTh BO3JECHCTBUS HA YKUBbIE OPraHU3MbI OMNPEIEIEHHBIX OPraHUYECKHX
BelecTB, moHUMas cMbica nokasarensa [1JIK, mosicHsITh Ha mpumepax CrmocoObl
YMEHBIIEHUS] W MPENOTBPAICHUS HMX BPEIHOTO BO3ACHCTBHS HA OpPraHu3M
YEeJIOBEKA;

IU1s1 OOyJaroIMXcsl ¢ OrpaHUYCHHBIMUA BO3MOYKHOCTSIMH 3/I0POBbSI: YMEHHE
NPUMEHAITh 3HaHUS 00 OCHOBHBIX NOCTYIHBIX METOJaX TO3HAHWS BEIIECTB H
XUMHYECKHX SIBIICHUN;

JUISL  CJETBIX W CHa0OBUAAIMX OOYYaromMXCs: YMEHHE HCIO0JIb30BaTh
penbedHo-ToueuHyI0 cucTeMy 00o3HaueHui JI. bpaiins nms 3ammucy XUMHIeCKuX

dbopmy.
11 KJIACC

[IpeameTHbie pe3ysbTaThl OCBOEHMSI Kypca «OOmas v HeopraHuYecKas
XUMUS» OTPaXKAKOT:

Cc(hOpMHUPOBAHHOCTh TPEJACTABICHUA: O XUMHYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW Kap TUHBI MUPA, POJIM XUMHUHU B IO3HAHUU SIBJICHUM ITPUP OB,
B (OpPMUPOBAHWU MBIIUICHUS W KyJbTYyphl JIMYHOCTH, €€ (YHKIMOHAIHHOU
TPaAMOTHOCTH, HEOOXOIUMOM JJIs PEIICHUS MPAKTUICCKUX 3a/1a4 M SKOJOTHYECKH
000CHOBAHHOI'0 OTHOIIEHUS K CBOEMY 3/I0POBBIO U TPUPOHOM CPEIE;

BJIAJICHAE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAralOIIKE MOHATHS (XUMUYCCKHUN JJEMEHT, aroM, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJib, MOJISIPHBIA OO0BEM,
BAJIECHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIIEHh OKUCIICHUSI, XUMUYECKast CBSI3b
(KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPO/IHAS ), KPUCTALIMYECKAs PEIIETKA,
TUMBl ~XUMHUYECKUX PEAKIMUH, PpacTBOpP, AJIEKTPOIUTHI, HEIIEKTPOIUTHI,
AIEKTPOJIUTUYECKAs JUCCOLMAIUSA, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMUYECKON pPeakIuy, XUMHUYECKOE PaBHOBECHUE), TEOPUU M 3aKOHBI (Teopust
IIEKTPOJUTUYECKON aucconmanuu, nepuoanueckui 3akon . M. Menneneesa,
3aKOH COXPAHEHUSI MacChl BEUIECTB, 3aKOH COXPAHEHUs U MPEBPALICHUS SHEPTHUU
pU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CUMBOJUYECKUI S3bIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE MOHMMAHUS MPUYUHHOCTU U
CUCTEMHOCTH XMMHUYECKUX SBJICHUH, (PAKTOJIOTHMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUHU U 0€30TIaCHOM UCII0JIh3 0OBAHUM BAKHEHTIIMX HEOPTAHWY ECKHUX
BEIIIECTB B OBITY M IPAKTUYECKOM TSI TEIILHOCTH YEJIOBEKA,

c(hopMuUPOBAHHOCTh YMEHUN BBISBJIATh XapaKTepPHbIC MPU3HAKU TOHSITHUI,
YCTaHaBJIUBaTh HUX B3aMMOCBSI3b, UCIIOJb30BaTh COOTBETCTBYIOIIME MTOHATHUSI TIPU
OTIMCaHUU HEOPTAHUYECKHUX BEIIECTB U UX MPEBPAILCHUN;

c(hopMuUPOBAHHOCTh YMEHUN HCIOJIL30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI
cocTtaBiieHus (OPMYJT BEIMIECTB ©  ypaBHEHUH XUMHUYECKUX  PEaKIUH,
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cuctemarndeckyro HoMeHKIaTypy (IUPAC) u TpuBnaibHbIe Ha3BaHUS OTACIILHBIX
HEOPraHWYECKHUX BEIIECTB (YrapHbIM ra3, YIVIEKUCIBIM ra3, aMMHUaK, raliéHas
U3BECTh, HETalIEHAsl U3BECTD, INTHEBAS COJIA, TUPUT U IPYTHE);

c(hopMHUPOBAHHOCTH YMEHUH ONPEIENATh BAICHTHOCTh U CTENEHb OKUCIICHUS
XMMHUYECKUX AIEMEHTOB B COEIMHEHHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMHYECKOU
CBSI3M (KOBAJICHTHAs, MOHHAs, METAIUIMYECKAs, BOJOPO/IHAS) B COETMHEHUSAX, TUII
KPUCTAUIMYECKOM PEUIETKH KOHKPETHOI'O BEIIECTBA (ATOMHAs, MOJEKYJApHasd,
MOHHAsl, METAJUIMYECKAs), XapaKTeP CPENbI B BOAHBIX paCTBOPAaX HEOPraHUYECKUX
COCIUHCHUI;

c(hopMHUPOBAHHOCTD YMEHUU YCTaHABJIMBATh MPUHAIIEKHOCTD
HEOPraHWYECKUX BEIIECTB MO MX COCTaBy K OIMNpEnenéHHOMY KiacCy/Tpyrme
COEIMHEHUN (TIPOCTHIE BEIIECTBA — METAUIBI U HEMETAIbI, OKCUbI, OCHOBAHWS,
KUCJIOThI, aM()OTEPHBIE TUIPOKCHUIBL, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUH PACKPBIBATH CMBICII IEPHOIUYECKOTO 3aKoHa /1.
W. MenzeneeBa 1 1EMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, 00 CHUTEIbHYIO
U TIPOTHOCTHYECKYIO (DYHKITUH;

C(hOpMHUPOBAHHOCTh YMEHHMM XapaKTEPU30BaTh DJIEKTPOHHOE CTPOECHUE
aTOMOB XUMHUYECKUX dJeMeHTOB 1-4 mnepuonoB llepronnueckoir cHUCTEMBI
xuMudeckux snemenToB JI. M. MeHaeneeBa, HMCHOJB3Yys MOHATUS «S-, P-, d-
AIIEKTPOHHBIE OPOUTAINY , «IHEPTETUUECKUE YPOBHU», 00BSACHATh 3aKOHOMEPHOCTU
U3MEHEHUSI CBOWCTB XMMHUYECKUX DJIEMEHTOB W UX COEIMHEHUH MO Mepuojam u
rpynnam [lepunoanyeckoit cucteMsl xumuieckux aneMeHToB [l. . Menneneesa;

c(hopMHUPOBAHHOCT, YMEHUM  XapakTepu3oBaTh (OMUCHIBAaTh) OOIIME
XUMUYECKHE CBOWCTBA HEOPTAaHMYECKUX BEIIECTB  PAa3JUYHBIX  KJIACCOB,
MOATBEPKIAATh CYLNIECTBOBAHUE T€HETUYECKOW CBSA3M MEXIY HEOPTraHWYECKUMU
BEIIECTBAMHU C MOMOUIbIO YPABHEHUH COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHIL;

c(hopMHUPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATh XUMHUUYECKUE PEAKIUH IO
pa3IMYHBIM NPU3HAKAM (YUCIYy U COCTaBY PEArupyoIIMX BELIECTB, TEIIOBOMY
3 deKTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JEMEHTOB, 00paTUMOCTU
peaKlnu, y4acTHIO KaTaln3aropa);

c(hopMHUPOBAHHOCTh YMEHUW COCTAaBJISATh YPaBHEHMSI PEAKLMA pPa3IUuHbIX
TUIIOB, MOJIHBIE U COKPAIIEHHBIE YPaBHEHUS PEAKIMi HOHHOTO 0OMEHa, YUYUThIBast
YCJIOBHSI, MPU KOTOPBIX 3TU PEAKIIUHU UAYT A0 KOHIIA,;

c(hopMHUPOBAHHOCT, YMEHH MPOBOJAMUTH PEAKUUHU, MOJTBEPKIAIOIINE
KAYECTBEHHBI COCTaB PAa3JIMYHbIX HEOPTaHUYECKHX BEUIECTB, PACIO3HABATH
OTBITHBIM MTyTEM HOHBI, IPUCYTCTBYIOLIME B BOJIHBIX PACTBOPAX HEOPTaHUUECKHUX
BEILECTB;
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c(hopMUPOBAHHOCTP YMEHHH PACKPBIBATh CYIIHOCTh OKHCIUTEIIBHO -
BOCCTaHOBHTEIbHBIX PEAKIHI ITOCPEICTBOM COCTABJICHHS AIEKTPOHHOTO OajaHca
ATUX PEaAKIN;

c(hopMupPOBaHHOCTH YMEHHUH 0O BSICHITH 3aBUCUMOCTH CKOPOCTH XUMHY ECKOM
peaKuM OT Pa3IMIHBIX (DAKTOPOB; XapaKTeP CMEIIEHUS XUMUYIECKOTO PAaBHOBECHS
B 3aBUCHMMOCTH OT BHelIHero Bo3aekcTrus (mpuniui Jle Ilarense);

c(hopMHUPOBAHHOCT, YMEHHUH XapaKTepH30BaTh XUMHUYECKHE IPOIIECCHI,
JIeKallie B OCHOBE IMPOMBIILICHHOTO MOJYYEeHHUS] CEpHOM KHUCIIOTHI, aMMHaKa, a
TaKke CPOPMHPOBAHHOCTh MPEICTABICHUN 00 OOIMX HAYYHBIX MPHUHIUINAX U
AKOJIOTHYECKUX MPOOIEMaxX XUMHUUIECKOTO MPOU3BOJICTBA;

c(hopMHUPOBAHHOCTH, YMEHUW TMPOBOJNUTH BBIYUCIICHUS C HCTOJIH30BaHUEM
MOHSTHUS «MacCOBasl 10JIS BEIMIECTBA B PACTBOPEY, 00bEMHBIX OTH OIIICHH Ta30B TPH
XUMHUYECKUX PEAKIMSIX, MacChl BEIIECTBA WM O00BbEMA Ta3oB MO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM 00BEMY OJIHOTO U3 YHYACTBYIOIIUX B PEAKIUU
BEIIECTB, TEIUIOBOTO 3 (dekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChI
BEILECTB, MPEBPAIICHUS U COXPAHEHU I DHEPTUH;

c(hopMuUpOBAHHOCTh YMEHUI COOJII0/1aTh TIPaBUJIa MOJIb30BAHUS XUMUYECKOU
MOCYIOM M Ja0OopaTOpHBIM OOOpYAOBaHMEM, a TaKXKe MpaBWiIa OOpalieHus C
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIHUSMH IO BBINOJHEHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hopMUPOBAHHOCTh YMEHHUW IUIAHUPOBATh M BBIMOJHITH XUMUYECKHUA
AKCTIIEPUMEHT (pazJioKEHUE MEPOKCHUIa BOJIOPOJa B MPUCYTCTBUM KAaTaIU3aTopa,
ONpE/ICNICHUE Cpelbl PACTBOPOB BEUIECTB C TMOMOIIbIO YHUBEPCATHLHOIO
WHJIMKATOPa, BIUSHUE pa3UYHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKOUW pEaKInH,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHBIC peakluu Ha cylibdar-, kKapOoHaT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHUS, PEIICHUE SKCIEPUMEHTAIbHBIX 3a7a4 TI0
TemaM «Metawiel» U «HeMeTawibl») B COOTBETCTBUMU C TpPaBWIAMU TEXHUKU
0€30MacHOCTH NpU OOpaIICHUH C BEIIECTBAMU U J1a0OpaTOPHBIM 000PY10BAHUEM,
MPEACTaBISATh PE3YJbTAaThl XUMHUYECKOTO OJKCIEpUMEHTa B (QopMme 3amucu
ypaBHEHUI COOTBETCTBYIOIIUX PEAKIIMIA U (POPMYIMPOBATH BHIBOABI HA OCHOBE ATHX
pE3yJbTaTOB;

c(hopMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATH XUMHUYECKYIO
uH(OpMaIIMIO, TOJYy4aeMyK) U3 Pa3HbIX HCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHHUKaIuu, IHTepHET U APYTUx);

chopMupoBaHHOCTP ~ YMEHHUW  CcOOMIOAATh  MpaBWIA  SKOJOTHYECKH
11e1eCO00pa3HOTO TMOBEACHUS B OBITY M TPYIOBOW AEATENHHOCTH B IEIAX
COXPaHEHHUsI CBOEro 3J0POBBS U OKPYXKAIOIICH MPUPOJTHON CPEIbl, 0CO3HABATH
OTIaCHOCTH BO3JICHCTBUS HA )KUBBIC OPTaHU3MBI OTIPE/ICTIEHHBIX BEIIECTB, TOHUMAs
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cmbicn mokazatens [IJIK, moscHsATP Ha mpuMepax CrOCOObI YMEHBIICHUS U
MPEAOTBPALICHHS UX BPEIHOTO BO3/IEMCTBUS HA OPTraHU3M YEJIOBEKA,;

JU1s1 OOYyJaroMXcsl ¢ OTPaHUYCHHBIMUA BO3MOYKHOCTSMH 3J0POBbS: YMEHUE
NPUMEHITh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX IO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CJETBIX M CHa0OBUAAIMX OOYYaroMMXCsl: yMEHHE HCIO0JIb30BaTh
penbedHo-ToueuHyI0 cucTeMy 00o3HaueHui JI. bpaiins nms 3ammucy XUMHIeCKuX

dbopMyL.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounuecTrBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
Ne ni/m Konrpoabnbie | Ilpakruueckue
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThl padoThI pecypens
Pa3zneq 1. TeopeTnueckue 0CHOBbI OPraHu4ecKOil XUMHUH
[Ipeamer oprannueckoid xumMuu. Teopus
1.1 CTPOEHUSI OPTraHUYECKUX COETUHEHUM A. 3
M. bytneposa
Hroro no pasneny 3
Paznen 2. YrieBoaopoabt
2.1 [IpenenvHbIE YIIIEBOAOPOIbI — AJIKAHbI 2
99 HenpenenbHble yriieBoJOpPOIbl: aJIKEHBI, 5 1
aJIKa/In€Hbl, AJIKUHBI
2.3 ApomaThyeckue yriieBoJopO bl 2
24 [IpupoaHbIE HCTOYHUKHU YIIIEBOJAOPOIOB U 3 1
uXx nepepadoTka
Hroro no paszneny 13
Paznen 3. Kuciiopoacoaep:xxkanme opraHmyeckue coeInHe HUsI
3.1 Cnuptsl. @eHon 3
3.9 Anpaerugpl. KapOoHOBBIE KUCIIOTHI. - 1
CnoxHblie 3¢upbl
3.3 VrieBoasl 3 2
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Uroro no pazneny 13
Pa3neu 4. A3oTconepkanme opraHnyecKue coeuHe HUsl

4.1 AMUHBI. AMUHOKHACIIOTBEL. benku 3
Uroro no pazneny 3
Paznen S. BeicokoMoJieKyJIIpHBIE cOeIUHE HUS

5.1 IInactmaccsl. Kayuyku. Bonokna 2
Hroro no pasneny 2
OBILEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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11 KVIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
HauMenoBanmue pa3ieiioB H TeM nudpoBLie
Ne ni/mn pas Konrpoasusie | IIpakTnyeckue (acpp )
MPOrpaMMbI Bcero odpa3oBaTeJIbHbIE
padoThI padoThI pecype
Pa3ne 1. TeopeTuueckue OCHOBBI XUMHU
Ctpoenue aToMoB. [leprnonnueckuii 3aKoH
1.1 u [lepuoanueckas cucteMa XMUMHUUYECKUX 3
anemeHToB /1. 1. MenneneeBa
19 Crtpoenue BemecTBa. MHOTooOpasue 4
' BEIIIECTB
1.3 XUMHYECKHE PEaKIIUH 6 1 1
Hroro no pazneny 13
Pa3nea 2. Heoprannueckasi xumusi
2.1 MeTauisl
2.2 Hemeramnisl 1
53 CBs3b HEOPTAHUYECKUX U OPTAHMIECKUX 5
' BEILIECTB
Hroro no paszneny 17
Pazgea 3. Xumnsa u Ku3Hb
3.1 XUMHA U KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITIPOT'PAMME 34 2 3
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IHOYPOYHOE INTAHUPOBAHHE

10 KJIACC
KoumuecTrBo yacos DJIeKTPOHHBbIE
Ne ara ugposbie
n/m Tema ypoka Bcero Kourpoapneie | - Tpakrnieckue i[syllem/m (I)lﬁ[()l:lI;OBaTe.]IbeIe
padoThI padoThI pecypent
1 IIpenmer opraHM4ecKor XUMUH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopust cTpOEHUS OPraHUYECKUX
2 coenquHenuit A. M. byrneposa, eé 1
OCHOBHBI€ ITOJI0XKEHHU S
[IpencraBnenue o KaccupuKauu
3 opraHuueckux BemecTB. Homenkinarypa 1
(cucremaTnyeckasl) U TpUBUAJIbHBIE
Ha3BaHUs OPTaHUYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTUYECKUH psift
5 MertaH 1 3TaH — IpOCTEUIIE 1
IIPEJICTABUTEIH AJIKAHOB
6 AJKEHBI: COCTaB U CTPOECHUE, CBOICTBA 1
7 OTHIIEH U IPONUJIEH — MPOCTENIIME 1
IPEJICTABUTEIHN AIKEHOB
3 [Ipakruueckas padota Ne 1. «[lomydyenue 1 1
JTUJIEHA U U3y4E€HUE ET0 CBOMCTBY
Anxanuensl. byraguen-1,3 u
9 MeTuinOyraanen- 1,3. [omydyenne 1

CUHTETHYECKOTO Kaydyyka W pe3UHbI
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AJIKMHBI: COCTaB U OCOOEHHOCTH
CTPOEHUS1, TOMOJIOTUYECKUM PSJI.

10 AnerniieH — npoCcTeUIMin
MPEJICTABUTEIb ATKUHOB

11 Bbruncnenus 1o ypaBHEHUIO XUMAYECKON
peakuuu

12 Apenbl: 6eH30:1 ¥ TOIyos1. TOKCHYHOCTD
apeHoB

13 I'enernueckast CBSA3b YIJIEBOJOPOJIOB,
MpUHAJUIeKAIMX K Pa3IMUHbIM K1accam
[IpupoaHbIe UCTOYHUKHU YTIIEBOJOPOIOB:

14 MPUPOAHBIN T'a3 U OMYTHHIE HEPTIHBIE
raspl, HeQTh U MPOIYKTHI €€ mepepaboTKu
[IpupoaHbIe UCTOYHUKH YIIIEBOJOPOIOB!

15 MPUPOHBIN Ta3 U MOMyTHBIE He(TSHBIE
rasbl, HeTh 1 MPOJIYKTHI €€ nepepadboTKu

16 KoHnTtponbkHas paborta o pasaeny
«YT7€eBOI0POIbI»

17 IIpenenbHbIE OTHOATOMHBIE CITUPTHI:
MeTaHoJ ¥ 3TaHoJ. BojgopoaHas cBs3b

18 MHOroaTroMHbl€ CIIUPTHI: ITUIEHTIUKOIb
U T EPUH
DeHOIT: CTPOCHHE MOJIEKYJIBI,

19 (dbu3nyecKue U XMMHUUYECKHEe CBOMCTBA,
NpUMEHEHUE

20 Anpreruapl: GopManbaerua u

arnerajipaerua. Alerod
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21

OaHOOCHOBHBIE MTpeiebHbIE KAPOOHOBKIE
KUCJIOThI: MypaBbHHAs U YKCYCHast

22

Ipakruueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOW KHUCIOTBD»

23

CTeapI/IHOBaﬂ n OJICMHOBAs KUCJIOTHI, KaK
OpEeACTaBUTEIN BBICIIIMX Kap6OHOBBIX
KHCJIOT

24

MBpbUia KaK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIeE JIeHCTBHE

25

CrnoxxHble 3(UpBI KaK TPOU3BOHBIC
KapOOHOBBIX KHCIIOT. [ MAPOIIH3 CIOMKHBIX

a¢upoB

26

XKupsl: runponus, npuMeHeHHe,
Ouosoruyeckasl pojib KUPOB

27

VYrneBoapl: cocTaB, KIacCUUKaLIHL.
Baxnelinme npeacTaBUTENN: IIIOKO3a,

dpykTo3a, caxaposa

28

Kpaxman u nemnroiiosa kak npupoaHbie
MOJUMEPBI

29

KoHTtponbsHas paboTa mo pa3ueny
«Kucnopopaconepxanme opraHuIecKue
coenuHeHUs» Bcepoccuiickas
poBepoyHas padbora

30

OOmas xapakTepucThka
a30TCOJIEPIKAIMX OPTaHUYECKUX
coearHeHuit / Beepoccuiickas
MpoBepoYHas paboTa

31

AMUHBL: METHJIAMWH U aHUJIMH
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32

AMMHOKHUCIIOTHI KaK aM(poTepHbIe
OpPraHM4eCcKHe COSAMHEHMUS, UX

omosornueckoe 3HaueHue. [lentuasl.

benku xax npupoaHsie
BBICOKOMOJIEKYJISIDHBIE COECAMHEHUS

33

OCHOBHBIC IOHATUS XUMHUH
BBICOKOMOJICKYJISIDHBIX COGI[I/IHeHI/Iﬁ

34

OCHOBHBIC METOJAbI CHHTEC3a

BBICOKOMOIJICKYJIAPHBIX COGHHHGHHﬁ.

[InacTmaccsl, kKaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

34




,ﬂ,OKyMEHT noanncaH 3J'IEKTp0HHOI‘/JI noanucbio.

11 KUIACC

Ne
n/n

Tema ypoxa

KoaudecTBo 4acoB

Bcero

Konrpoabubie
padoThI

IIpakTH4yeckue
padoThI

JlaTa
U3ydeHUsl

DJIeKTPOHHBbIE
g posbie
o0pa3oBaTeJibHbIE

pecypebl

XUMHUYECKUH IJIEMEHT. ATOM.
DneKkTpoHHas KOHQUTYpalusi aTOMOB

[Iepuonuueckuit 3akoH u [lepuoanueckas
cHCTeMa XUMHUUYECKUX djeMeHTOB JI. W.
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOCHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHU S CBONCTB
XUMUYECKHX IJIEMEHTOB U UX COCTUHEHHI
1O TPyIIaM U epuojaaM. 3HaueHue
TEPUOTUYECKOTO 3aKOHA U CHCTEMBI
xuMHudeckux 3yemenToB JI.M. MeHnaeneeBa
B Pa3BUTHU HAYKU

Ctpoenue BelecTBa. XMMUUYECKasi CBSI3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBaJICHTHOM CBsi3U. BojopoaHas cBs3b

BanenTHOCTB. DIEKTPOOTPHUIIATETLHOCTD.
Crenenn okuciieHus. BemecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHHUS

IlonsTue o JUCIICPCHBIX CUCTCMAX.
VcTrHHBIE ¥ KOJUTOUTHBIE PACTBOPHI.
MaccoBas 107151 BEleCTBA B PacTBOPE
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Knaccudukanus u HoMeHKIaTypa
HEOPTraHUYECKUX COCTMHECHUM.
FeHeTI/ILIeCKaH CBs3b HGOpFaHI/I‘-IGCKI/IX
BCIICCTB, paBJII/I‘IHbIX KJIaCCOB

Krnaccudukanust XMMUUECKUX pEaKuuii B
HEOPraHUYECKON U OPraHUYECKON XUMUH.
3aKOH COXpPaHEHUS MACChl BEILECTB; 3aKOH
COXpaHEHUS U MPEBPALLECHUS SHEPTUU ITPH
XAMMYECKUX PEAKLUAX

Cxopoctb peakiuu. OOpaTUMbIe peaKiyH.
XUMHYECKOE PaBHOBECHE

10

[Ipaxruueckas padora Ne 1. «BnusiHue
pa3NUUHbIX (JAKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIINN

11

DIEKTPOTUTHYECKAS TUCCOIHAIIHSL.
[MousTre 0 BomopoaHoM mokasaterne (PH)
pactBopa. Peakiiu HOHHOTO OOMEHa.
I'uaposu3 OpraHMuecKux u
HEOPraHWYECKUX BEIIECTB

12

OKUCIUTENBbHO-BOCCTAHOBUTEIBHbBIC
peakiun. [lonsiTue 06 3meKkTposn3e
pacIiiaBoB U pPacTBOPOB COJIEH

13

KonTponrsHas pabota mo pasaery
«TeopeTndeckne OCHOBBI XUMHU»

14

MeTaniel, UX TOJ0XKCHHE B
[Tepuoanueckoid cUCTEME XUMUUYECKUX
aneMenToB . 1. Menaeneera u
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0c00EHHOCTH CTpoeHMs aToMoB. O01mMe
(u3nueckne CBOMCTBA METAIIJIOB

15

CnnaBbl METAJUIOB. DJIEKTPOXUMHYECKUI
P HAPSDKEHU M METAJLIOB

16

XUMHYeCKHe CBOMCTBA BayKHEHIINX
METaJUIOB (HATPUM, KAJIH, KAJIbLIHH,
MarHui, aTlOMUHHUN) U UX COSTUHEHU N

17

XHWMUYECKHE CBOMCTBA XpOMa, MEIU U UX

COEOIUHEHUN

18

XUMHYeCKHEe CBOMCTBA IIMHKA, JKele3a U UX
COCTMHEHU N

19

[pakruueckas pabota Ne 2. "Pemenue
JKCIIEPUMEHTAIBbHBIX 337124 110 TEME
«Mertamp»"

20

Hemerasibl, nX ONOXEHUE B
[leprnonnueckoi cucTeMe XUMAYECKAX
aniemenToB /I. V1. MenieneeBa u
0COOEHHOCTHU CTPOCHHS aTOMOB

21

dusnyeckue cBOMCTBa HEMETAIIIOB.
AmtoTpornus HeMeTauioB (Ha IpuMepe
KHciopoza, cepsl, hochopa u yraeposa)

22

XUMUYECKUE CBOMCTBA raJlIoTeHOB, CEPhI U
UX COSTMHCHUH

23

XUMHYECKHE CBOMCTBA a30Ta, Gocdopa u
UX COeOIUHEHUN

24

XUMHYECKHE CBOWMCTBA yIIIEPO1a, KPEMHHUS
U UX COCTUHEHUN
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25 .
COeIUHEHU

HpI/IMeHeHI/Ie BaXXHEHIIMX HEMETAIUIOB U UX

26

TCPMOXUMHUYCCKHUC paC‘léTBI

O0001EeHe U cucTeMaTu3als 3HaHU I 110
TteMe «Hemerayuiely. Beruncienus mo
ypaBHeHI/IHM XUMHUYCCKHUX peaKL[I/Iﬁ nu

"HemeTamian! 'y

[pakruueckas padota Ne 3. «PemeHue
27 9KCIIEPUMEHTAIBHBIX 33124 110 TeMe

Kontponbsnas pabora mo remam

28
«Metamel»y 1 «HeMmetauisy

Heopranudeckue 1 opraHndecKkue
29 KuCIoThl. Heopranuueckue u
OpPraHUYeCKHe OCHOBAHUS

AmdoTepHble HEOPTAHUYECKUE U
30

BCIICCTB

OpPTaHHUYCCKUEC COCANHCHUA. I'enetnueckas
CBA3b HCOPTAHUYCCKUX U OPTaHUYCCKHUX

Posb xumuu B obecnieueHnu
31 JKOJIOTHYECKOH, SJHEPIeTUYECKON U
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH

MCIAUIINHBI

BAKHEHIIMX BEIIECTB

[pencraBienust 00 0OIMX HAYYHBIX
32 MPUHITATIAX TPOMBIIITIEHHOTO TTOTYICHHS

33 UenoBeK B MHUpPE BEIICCTB M MAaTEPHAIOB

34 XUMHS B 37I0POBbE YEIIOBEKA
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OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

34
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,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIBHON ITPOT'PAMMBbI

10 KJIACC

Kon
MpoBEe PsieMOro
pe3yJabTaTa

IIpoBepsieMmble MpeAMeTHbIE Pe3yJIbTATHI 0CBOE€ HUS OCHOBHOM
o0pa3oBaTeJIbHOI MPOrpaMMbl CpeIHEro 001ero o0pa3oBaHust

1

TeopeTnyeckre OCHOBBI OPraHMYECKON XMMHUHU

1.1

CdopMupoBaHHOCTb MPEJCTABICHUI O XUMHYECKOW COCTaBJISIOIIEH
€CTeCTBEHHOHAYYHON KapTUHBI MHpA, POJIM XUMHUHU B TO3HAHUU
ABIIEHUM TPUPOJBI, B (OPMHUPOBAHMHM MBILIUIEHUS U KyIbTypHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONW TPaMOTHOCTH, HEOOXOAUMOMN IS
pelieHUs] TPAKTUYECKUX 3a7ad U DKOJIOTUYECKH OOOCHOBAHHOTO

OTHOILIEHUS K CBOEMY 3[I0POBbIO U IPUPOJHOM cpesie

1.2

Bnagenne cucTeMOM XMMHUYECKUX 3HAHWM, KOTOpas BKIIOYAET:
OCHOBOIIOJIaraonme HOHATUS (Monexymna, BAJICHTHOCTb,
3JIEKTPOOTPULIATENIBHOCT, CTENEHb OKMCICHHS, XUMHYECKas CBSI3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIH OOBEM, YITIEPOAHBIN CKEJeT,
(GyHKUMOHANbHAA ~ Tpylna, paauKan, HW30MEpHs,  HM30MEpHI,
TOMOJIOTUYECKUH DS, TOMOJIOTH, YIJIEBOJIOPOJbI, KHUCIOPOI- U
a30TCOJIepKALIME COEAUHEHHUs], OMOJIOTMYECKd AKTUBHbBIE BEIEeCTBA
(yrieBopl, )KUpPBI, OCJKN), MOHOMED, IOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCTUHEHUs); TEOPUHM U 3aKOHBI (TEOpHs
XUMHUECKOTO cTpoeHus opranndeckux emects A.M. Bbyrneposa),
3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3BIK XHUMHH, (PAKTOJIOTHYECKHE
CBEACHHUS O CBOHCTBAX, COCTaBe, IOJIY4ECHHHM U O€30macHOM
UCIIONIb30BAHUH BAXHEWIIMX HEOPTaHUYECKUX W OPraHUYECKUX

BEILECTB B OBITY M MPAKTUUECKON JESITEIBbHOCTU YEJIOBEKa

1.3

CdopMHUpOBaHHOCTh YMEHUH BBISBIATH XapakTepHble MPU3HAKU
HNOHATUH,  yCTaHaBIMBAaTh MX  B3aUMOCBS3b,  MCIIOJIb30BATh
COOTBETCTBYIOILIME IOHATUS IIPU ONMCAHUU COCTaBa, CTPOCHUS U

MpEeBpaALICHU I OPraHUYECKUX COEAUHEHUMN

1.4

c(hopMUPOBAHHOCTh YMEHHH MCIIOIB30BATh XUMHUYECKYI0 CHMBOJIUKY
JUIL COCTaBJIEHUSI MOJIEKYISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpall€HHON) (opMynl OpraHMYECKUX BEIIECTB U YpaBHEHHI
XAMUYECKMX  PEAKUMUH,  M3rOTaBIMBATh  MOJEINW  MOJIEKYJ
OPraHUYECKUX BEIIECTB s MIUIIOCTPAMM KX XUMHYECKOTO U

MMPOCTPAHCTBCHHOI'O CTPOCHU A




,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

1.5

CdopMupoBaHHOCTb yYMEHUU YCTAaHABIUBATh [PUHAJICKHOCTD
M3Y4EHHBIX OPraHMYECKUX BEIIECTB IO MX COCTaBY M CTPOCHUIO K
onpenenéHHOMYy Kiaccy (Tpymnme) coelnHEeHHH (YIIeBOJIOpPOJbI,
KUCJIOPOJ, U a30TCOAEpIKAIlMe COEIAUHEHUS, BHICOKOMOJIEKYISPHEIE
CO€IUHEHHUs), JaBaTb UM Ha3BaHUsA [0 CHCTEeMaTUYECKOH

Homenkiarype (IUPAC)

1.5

CdhopMHPOBaHHOCTh YMEHUSI OTIPEACTATh BUIBI XAMUYECKON CBSI3U B

OpraHUYECKUX COeIMHEHUX (OMHApHbBIE U KPATHBIE)

1.6

C(pOpMI/IpOBaHHOCTI) YMCHUA NPHUMCHATL: IIOJIOKCHUSA TCOPUU
CTPOCHH A OPraHNYCCKUX BCIICCTB AM. ByTJICpOBa JJIsL OOBSICHCHHUS
3aBHCHMOCTH CBOMCTB BEILECTB OT HX COCTaBa U CTPOCHUS; 3aKOH

COXpAaHCHHUA MAaCChbl BCUICCTB

VYrnesogopoasl.  Kucnopoacoaepxkamme U a30TCOJAEpIKAIIM €

OpraHn4CCKuC COCANHCHU . BBICOKOMOJ'ICKYJ'IH}’)HLIC COCINHCHUA

2.1

CdopMuUpoBaHHOCTh YMEHUN MPUBOAUTH TPUBHAIBHBIE Ha3BaHUS
OTJIETBHBIX OPraHMYECKUX BEIIECTB (ITUJICH, IPOMUJICH, alleTUIICH,
STHJICHTJIUKONb, TIHIEPUH, (eHON, (OpMaIbJICTU, alleTalbJICTH]I,
MypaBbUMHasi KHUCJIOTA, YKCYCHas KHCIIOTa, OJIEMHOBAs KHUCIOTA,
CTeapuHOBasl KUCIIOTa, TIIOKO3a, (pykTo3a, Kpaxmal, IeIJIII0J03a,

TJIULHH)

2.2

CdopMupoBaHHOCTh YMEHHUM XapaKTepU30BaTh COCTaB, CTPOEHUE,
du3nUecKkue M XMMHYECKHE CBOWCTBA TUIHMYHBIX MPEICTaBUTEINCH
Pa3IMYHBIX KIACCOB OPraHWYECKHX BEIeCTB (METaH, 9TaH, dTUJICH,
MPOIWJICH, aleTuseH, OyraaueH-1,3, merunOyraauen-1,3, OGeHsom,
METAHOJI, TAaHOJI, STUJICHTIIUKOIIb, TTULEPUH, ()EHOJI, alleTaIbICTU]I,
MypaBbHHAsI M YKCYCHasl KHCJIOTHI, TJIFOKO3a, Kpaxmaj, IeJUII0JI03a,

aAMUHOYKCYCHasi KUCJIOTA)

2.3

CdopMupoBaHHOCTh YMEHHS UILTIOCTPUPOBATH TEHETHYECKYIO CBSI3b
MEXIy TUNUYHBIMA TPEACTaBUTENSIMU  PA3IMYHBIX  KIACCOB
OpPTaHUYECKUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOIIN X

XUMHUYECKUX PEaKIHi ¢ MCIOIB30BAHUEM CTPYKTYPHBIX (hOpMYIT

2.4

ChopMHpPOBAaHHOCTh  YMEHHS  XapaKTepHU30BaTh MCTOYHUKHU
YITIEBOJOPOAHOTO CHIPBS (HE(PTh, MPUPOAHBIN a3, yrojib), CHOCOOBI
UX 1epepadoTKM U IPAKTUYECKOE [PUMEHEHHE IPOIYKTOB

nepepaboTKu

XUMHUS U )KU3HB. PacuéTbl
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3.1

ChopMHpPOBAaHHOCTh yYMEHHH BJIQJA€Th CHUCTEMOW 3HAHUU 00
OCHOBHBIX METOJIaX HAy4HOTO IO3HAHMS, HUCIOJIb3YEMbIX B XUMHU
IpU U3Y4ECHUU BEIIECTB W XUMUUYECKHX SBJICHUN (HaOntoneHue,
U3MEpeHUe,  OKCIEPUMEHT,  MOJEIUPOBAHUE),  HCIOIb30BAThH
CUCTEMHBbIE XHMHUYECKME 3HAHUS [ TPUHATUS peElleHUH B
KOHKPETHBIX KM3HEHHBIX CUTYallUsIX, CB3aHHBIX C BEILIECTBAMH U UX

MNpUMCHCHUCM

3.2

CdopMHpPOBaHHOCTh YMEHUW COONIOAATh MpaBHWJIA TOJB30BAHUS
XAMHYECKOW TOCYI0M M 1abopaTopHbIM 000PYIOBAaHUEM, a TAKKE
IpaBuIIa 00paIeHus C BEIMIECTBAMHU B COOTBETCTBHH C MHCTPYKITUSMH

110 BBITIOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYECKUX OIIBITOB

3.3

CdopMHUpOBaHHOCTP ~ YMEHHMH  IJAHUPOBATH U BBIMIOJIHATH
XUMUYECKUH HKCIIEPUMEHT (TPeBpallieHusi OPraHUYECKUX BEIIECTB
IpU HArpeBaHuU, IMOJYYEHHWE 3TUJIEHA U HU3Yy4EHHE €ro CBOMCTB,
KaueCTBEHHBIE DPEAKIUM OpPraHMYECKUX BEILECTB, JI€HATypaLUs
OeNKOB MpHU HarpeBaHUU, [IBETHBIE PEAKLIMHU OEJIKOB) B COOTBETCTBUU
C IpaBHJIAMH TEXHUKH 0€301TaCHOCTHU MpH OOpAICHUHN C BEIIECTBAMHU
U 7a00paTOpHBIM OOOPYIOBAaHHWEM; IPEJICTABIATh PE3YJIbTATHI
XMMUYECKOTO  3KCIepuMeHTa B (GopMe 3alucu  ypaBHEHUH
COOTBETCTBYIOIIMX peakiuil U (GOpMyIHpPOBaTh BBIBOJBI HA OCHOBE

3TUX PE3yJAbTATOB

3.4

CdopMHUpOBAaHHOCT, ~ YMEHHH  NPOBOAUTH  BBIYUCIEHHUS IO
XUMHUYECKIM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA M CXOTHOTO
BEIIECTBA WJIM MPOJYKTa PEaKUHMH MO HM3BECTHBIM Macce, 00bEMY,

KOJIMYECCTBY OJHOIO U3 UCXOJHBIX BCHICCTB WJIU IPOAYKTOB peaKIII/II/I)

3.5

C(bOpMHpOBaHHOCTb YMGHI/Iﬁ KPpUTHUYCCKU AHAJIM3UPOBATH
XUMHUYICCKYHO I/IH(bOpMaI_[I/IIO, MOJIYy4aeMyr0 H3 PA3HbIX UCTOYHUKOB

(cpenctBa maccoBoii MHGpopMaLuK, ceTh IHTEpHET U Apyrue)

3.6

CdopMHpPOBaHHOCTh YMEHUM COOIIOATh TpPaBUa SKOJIOTHUYECKU
1e1ecoo0pa3sHoro MoBEACHUS B OBITY U TPYIOBOM NEATENbHOCTH B
LEAX COXPAaHEHMUs CBOETO 3JI0POBbSl M OKpYXarOUEH IPUPOIHON
Cpelbl, OCO3HABaTh OMACHOCTH BO3/IEHCTBHS Ha >KHBBIE OPTaHU3MBbI
OnpeeNEHHBIX OPraHUYECKUX BEIECTB, TOHUMAsi CMBICIT ITOKa3aTe st
I[TIK (mpenenbHO MONMYCTUMOW KOHIIEHTpPALMH), TOSCHATH Ha
npUMepax CIocoObl YMEHBIIICHUSI U MPEIOTBPALICHUS UX BPEIHOTO

BO3JICHCTBUS HA OpraHusMm 4Y€JIOBCKa
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11 KJIACC

Kon
NpoBepsieMoro
pe3yJabTara

IIpoBepsieMble MpeIMeTHBIE Pe3yJabTATHI 0CBOEHUsI OCHOBHOI1
o0pa3oBaTeIbHON MPOrpaMMbl CpeHEro 001ero 0opa3oBaHus

1

TeOpeTI/I‘{eCKI/IC OCHOBBI XUMHNHU

11

Brnagenne cucTeMONM XMMUUYECKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraloliMe TMOHSATUS  (XMMUYECKHIl  DJIEMEHT, aToMm,
3JIEKTpOHHAsT 000JI0YKa aroma, S-, p-, d-3JIEKTPOHHBIC OPOUTATH
aTOMOB, HMOH, MOJIEKYJla, BaJIEGHTHOCTb, 3JEKTPOOTPHUIATEbHOCT,
CTENEHb OKWCIICHMS, XMMHYECKas CBs3b, MOJIb, MOJISIpDHAs Macca,
MOJISIPHBIA O00BEM, KpUCTAITIMYECKas PEIETKa, THUIBl XMMHYECKUX
peaxiui (OKHCIUTETHFHO-BOCCTAHOBUTENBHEIE, 3K30- u
9HJ0TEPMHUYECKUE, PEaKIIH HOHHOTO 0OMEHa), pacTBOP, JJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JJIEKTPOJIIUTHUYECKAS] TUCCOLUALUSA, OKUCIUTEIb,
BOCCTaHOBUTEIb, CKOPOCTh XMMHYECKOM pPEAKIUU, XUMHYECKOE
paBHOBECHE); TEOPUH H 3aKOHBI (TEOPHS DJIEKTPOIUTHUUYECCKOM
nuccounanuu, llepmommueckuit 3axkon J[.M. MenneneeBa, 3akoH
COXpaHEHUSI MacChl), 3AKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMUHU,
(haKTOIOTHYECKHE CBEICHUS O CBOMCTBAX, COCTaBe, MOJIYYCHHH H
0€301MacHOM U CITOJIB30BAHN N BAXKHEUIIIMX HEOPTaHUUECKUX BEIIECTB B

OBITY M IPAKTUYECKOH EATEITbHOCTH YEIOBEKA

1.2

CdopMHUpOBaHHOCTh YMEHHMM BBISBIIATH XapaKTepHble NpPHU3HAKU U
B3aMMOCBSI3b M3YYEHHBIX MOHSTHUN, NPUMEHSATh COOTBETCTBYIOLIME
INOHATHS IPU OINMCAHUU CTPOCHUS U CBOMCTB HEOPraHMYECKUX
BEIIECTB M UX IPEBPALCHUI; BBISBIATh B3aMMOCBS3b XUMUYECKU X
3HaHUW € TOHATHSAMH | HOpEICTaBICHUSAMH  JIPYTHX

CCTCCTBCHHOHAYYHBIX TPCIMCETOB

1.3

Brnanenne OCHOBHBIMM METOJAaMU HAy4yHOTO IO3HAHHS BEIECTB U
XMMUYECKUX SIBIIEHUM (HaOmoJieHue, H3MepeHue, SKCIEepPUMEHT,

MOJICTTUPOBAHME)

1.4

CdopMUpPOBaHHOCTh YMEHHH ONpPENesIiTh BAJICHTHOCTh M CTENEHb
OKHMCJICHUS XMMHMYECKMX OJJIEMEHTOB B COCIMHEHUSX Pa3IUYHOIO
COCTaBa, BHUJ XUMHUYECKOM CBs3M  (KOBAJIGHTHAs, HOHHAs,
METaJUIMYECKasi, BOAOPOIHAs) B COEAUHEHUSX, TUI KPHUCTANINYECKON
PEIIETKN KOHKPETHOTO BEIIeCTBa (aTOMHasl, MOJIEKYJISIpHAsl, MOHHas,

METaJTNYeCKas)
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1.5

CdopMupOBaHHOCTh YMEHUH ONPEACIATh XapaKTep Cpellbl B BOJAHBIX

pacTBOpPAX HEOPTaHUYCCKUX COG,I[I/IHCHI/II\/'I

1.6

ChopMuUpoBaHHOCTh  YMEHHUSI  KIACCU(PUIIMPOBATH  XUMHYECKHE
PEaKINU 10 PA3TUYHBIM IMPU3HAKAM (YHUCITY U COCTABY PEarrpyOIIU X
BCIIIECTB, TEIUIOBOMY J(dekry peakiuu, W3MEHCHHIO CTEICHEH
OKUCJICHHSI ~ DJIEMEHTOB,  OOpPaTUMOCTH  pEaKIWH, YJaCTHIO

KaTaJIn3aTopa)

1.7

CdopMUpPOBAaHHOCT YMEHUH COCTAaBJIATh YpPaBHEHUS pPEaKIUH
Pa3TUYHBIX THIOB, MOJHBIE U COKPAIIEHHBIC YPaBHEHUS pPEaKIUi
MOHHOTO OOMEHA, YYHUTBIBAsl YCIIOBHUS, MPH KOTOPHIX 3TH PEAKIUU

UJIyT JI0 KOHIIa

1.8

CdopmMupoBaHHOCTb YMEHHI IIPOBOJUTH peaxuuu,
IOATBEPKAAIOIME Ka4eCTBEHHBIN COCTaB pa3IMYHbIX
HEOPraHUYECKUX BELIECTB, PACIO3HABATH ONBITHBIM IIYTEM HOHBI,

IMPUCYTCTBYIOIIMEC B BOAHBIX PACTBOPAX HCOPIraHNMYCCKUX BCHICCTB

1.9

CdopMuUpOBaHHOCTh YMEHHI PACKPHIBATH CYIIHOCTh OKHCIHTEIHHO-
BOCCTAHOBUTEIBHBIX  PEaKIUi IIOCPEICTBOM COCTaBJICHUS

3JIEKTPOHHOrO OajaHca ITUX peakiui

1.10

CopMUpPOBaHHOCTh YMEHHI OOBACHATH 3aBUCHUMOCTH CKOPOCTHU

XUMHUYECKON pCaKknuun OT pa3iIMYHbIX q)aRTOpOB

1.11

CdhopMHpPOBAaHHOCTh YMEHHH OOBSCHITH XapakTep CMEIICHUS
XAMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3CHCTBHSA

(mpunnun Jle [arense)

OO0mas ¥ HeoOpraHUYECKask XUMHS

2.1

CdopMHpOBaHHOCTh YMEHUM pacKpbIBaTh cMbICH Ileproguueckoro
3aKOHa JI.H. MenneneeBa " JIEMOHCTPUPOBATh €ro

CHCTEMAaTU3UPYIOUIYI0, OOBACHUTEIbHYIO U  MPOTHOCTHYECKYIO
byHKIIUH

2.2

ChopMHpPOBAaHHOCTh ~ YMEHUW  XapaKTepU30BaTh  AJIEKTPOHHOE
CTPOGHHE aTOMOB XMMHYECKUX 3JeMeHTOB 14 mepuonaos
[lepnonnueckoil  cuCTEMBI ~ XMMUYECKMX  dnemeHToB  JI.M.
MeHesneeBa, HCIOB3Ys MTOHSATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIIN Y,
<QHEPreTUYECKHE YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U UX COCAMHEHUU IO mepuoaam 1
rpynnaMm Ileprognueckoit cucrembl XuMUuUeckux 3yemeHToB J[.M.

Menneneesa
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2.3

CdopMHpPOBaHHOCTh YMEHHH XapaKTepPH30BaTh (OMKMCHIBATH) 0OLWMeE
XUMHUYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB  PA3IHMYHBIX
KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE TEHETHUECKOM CBSI3H MEXITY
HCOPTaHMYECKMMH  BEIIECTBAMH  C  TIOMOIIBIO  YpaBHEHUIA

COOTBCTCTBYIOIIIMX XUMHUYCCKUX peaKI_II/Ifl

2.4

ChopMupoBaHHOCTb yMEHUW YCTaHABJIMBATH IPUHAMJIEKHOCTD
HEOPraHM4eCKUX BELIECTB I10 UX COCTABY K ONpPEAEIEHHOMY KlIaccy
(rpymiie) coequHeHU (MpocThie BEUeCTBa — METAJIbl U HEMETaJLIbI,

OKCHU/Ibl, OCHOBAHUS, KUCIIOThI, aM(POTEpHBIE THUIPOKCUIbI, COJIH)

2.5

CdopMUpOBaHHOCTh YMEHU HCIIOIB30BATH XUMHUYECKYIO CHUMBOIUKY
JUIS  COCTaBJCHHS (OPMYNT BEUIECTB W ypPaBHEHUN XUMHYECKUX
peakuuii, cuctematnueckyro Homenkiarypy (IUPAC) u TpuBuasbHble
Ha3BaHMUS OTJCIBHBIX HEOPraHMYECKUX BEIIECTB (yrapHbIil ras,
VIJIGKUCIBIN Ta3, aMMHUAaK, Tall€Has W3BECTb, HEramEHas H3BECTb,

MUTHEBAs COJIA, TUPHUT U JPYTHE)

2.6

CdopMHUpOBaHHOCTh YMEHUHN XapaKTepU30BaTh (OMHUCHIBATH) OOLIME
XUMHYECKHE CBOMCTBA HEOPraHMYECKUX BEILIECTB  Pa3IMUYHBIX
KJIACCOB, MOATBEPIKJIATh CYILIECTBOBAHNE T€HETHUECKON CBS3U MEXKIY
HEOPTaHMYECKMMM  BEIIECTBAMH  C  IOMOUIbIO  YpaBHEHUH

COOTBCTCTBYIOIIMX XUMHUYCCKUX peaKLII/Iﬁ

2.7

ChpopMupoBaHHOCTb ~ yMEHUH  IJIAHUPOBaThb U BBIIOJHSTH
XUMUYECKHI HSKCIIEpUMEHT (pa3iokeHHe IepoKcuaa BOAOpoJa B
NPUCYTCTBUU KaTaJIN3aTOPa, OMPEEICHUE CPEIbl pACTBOPOB BEILECTB
C TOMOIIBIO YHHBEPCATBHOIO HMHAMKATOPA, BIMSHUE Pa3IUYHBIX
(hakTOpOB Ha CKOPOCTh XMMHYECKOH pEaKIUH, Peakuuu HOHHOTIO
o0MeHa, KaueCTBEHHbIE PEaKIMHU Ha CyabdaT-, KapOOHAT- U XJIOPHU/I-
AQHUOHBI, HA KATUOH aMMOHHS, PEIIEHHE IKCIEPUMEHTAbHBIX 33]a4
1o reMam «Metauisl» U «Hemeranss») B COOTBETCTBUH C IIPABUIIAMU
TEXHUKM O€30MaCHOCTH TMpu OOpalleHHMM C BEIIECTBaMU H
7a0opaTopHbIM  O00OpYIOBaHUEM;  MPEACTABIATH  PE3YIAbTAThI
XUMHYECKOTO  JKCIIepUMEHTa B  (opMe 3alucu  ypaBHEHUH
COOTBETCTBYIOLIMX peakuuii U (GopMyarpoBaTh BBIBOJBI Ha OCHOBE

OTUX PE3YJILTATOB

2.8

CdopMupoBaHHOCTb yYMEHUM COONIOAATH MpaBUJia MOJIb30BAHUSA
XUMUYECKONW TOCYIOM U JabOpaTOpHBIM OOOPYIOBAHHEM, a TaKKe
npaBuiia oOpalleHus ¢ BEIIECTBAaMH B COOTBETCTBUU C MHCTPYKIIUSMU

11O BBIIIOJTHCHUIO J'Ia60paT0pHBIX XUMHUYCCKU X OITBITOB
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2.9

ChopMuUpOBaHHOCTb ~ YyMEHUW  XapaKTepu3oBaThb  XUMHUYECKUE
MPOLIECCHI, JIeKALE B OCHOBE MPOMBIIUIEHHOTO MOJTY4eHUs CEPHON
KUCJIOTBI, aMMHaKa, a Takke CPOPMUPOBAHHOCTDH IMPEJCTAaBICHUH 00
o0IMX Hay4YHBIX MPUHIUMIIAX U DKOJIOTUYECKHX MpodiemMax

XUMHUYCCKOTO MMPOU3BOACTBA

XUMHUS A KU3HB. PacyéTbl

3.1

CdopMUpOBaHHOCTH MPEIACTABICHUI O XUMHYECKOW COCTABIISIFOIICH
€CTECTBEHHOHAY4YHOM KapTUHBI MHUpPA, POJIM XHUMHUM B ITO3HAHUMU
SIBIIGHUM TpUpPOAbI, B (OPMUPOBAHUU MBIIUIEHUS M KYJIBTYPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH TPaAaMOTHOCTH, HEOOXOIUMOU Jyis
pelieHusl TPAKTUYECKUX 3aJa4 U IKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIIICHHUA K CBOEMY 310POBBIO U HpHpO,HHOfI cpeac

3.2

CdopmMupoBaHHOCTb YMEHHI KPUTHUYECKU aHaJIU3UPOBATH
XUMHUYECKYI0 MH(POPMALIMIO, MOJYy4aeMyl0 M3 Pa3HbIX MCTOYHHMKOB

(cpencTBa MaccoBOl KOMMYHHMKaLUU, ceTb IHTEpHET U apyrue)

3.3

CdopMUpOBaHHOCTh yYMEHMH cOOMIONATh IPaBHJIA SKOJIOTHYECKH
11e1eCO00pa3HOro MOBEACHUS B ObITY M TPYIOBOW NESTEIbHOCTU B
LEIIX COXPAaHEHMUsS CBOETO 370pPOBbS M OKPYXKAIOUICH IPUPOIHOU

CpeIbl

3.4

Oco3HaBaTh OIACHOCTb BO3ACUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONpEeNeNEHHbIX BELIECTB, MNOHMMAas cMmbicn nokazarens 1K,
MOSICHATH Ha MPUMEPAX CITOCOOBI YMEHBILICHUST U TPEAOTBPAILICHHS UX

BpCIAHOIO BOSILGI\/JICTBI/U[ Ha OpraHu3M YCJIOBCKaA

3.5

CdopMUpOBaHHOCTP ~ YMEHMH  NPOBOAUTH  BBIUYUCICHUS  C
VCIIOJIB30BAHUEM IOHATHUS «MAaccoBasi J0JIsI BEILIECTBA B PacTBOPEM,
O00BEMHBIX OTHOLICHMM Ta30B MPH XUMHUYECKUX PEAKLUMSIX, MAaCChl
BEIIECTBA MJIM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce UM 00bEMY OJHOIO M3 YYaCTBYIOLMX B pEAKIUU BEIIECTB,
TETJIOBOIo A(peKTa peaKkiuy Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl

BCHICCTB, MPCBPAIICHUA U COXpPAaHCHUA SOHCPTUH
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IMPOBEPAEMBIE DQJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKRAHUA

1

Teoperndeckrne OCHOBbI OPTaHUYECKOW XUMHUH

1.1

[Ipeamer opraHMyYecKord XUMHU: €€ BOZHUKHOBEHHE, PA3BUTHUE U 3HAYECHHUE B
MOJIyYEHHU HOBBIX BEIIECTB M MATEpUANOB. T€OpUsl CTPOCHUS OPraHUYECKUX

coenuueHut A.M. ByrnepoBa, €€ OCHOBHBIE MTOJIOKEHU S

1.2

CtpykrypHble (QOpMyIBl OpraHMYECKUX BelecTB. ['oMonorusi, H30Mepusl.
XuMHYecKas CBSI3b B OPTaHUYECKUX COCTUHEHUSX — OJMHApPHBIE M KpaTHbIE

CBA3U. HpeI[CTaBJ'IeHI/Ie 0 KJ'IaCCI/I(bI/IKaLII/II/I OpPraHN4veCKUX BCIICCTB

1.3

HomeHnknarypa opraHuyecKkuX CO€AUHEHUM (CucTeMaTuieckas) 1 TpUBUAIbHbBIE

Ha3BaHMS BaKHCHIIMX HpGI[CTaBHTeHefI KIIaCCOB OpPTraHMYCCKUX BCHICCTB

VYreBonopoabl

2.1

ANKaHBI: COCTaB M CTpPOEHHE, TOMOJIOTMYECKHI psin. MeraH u 3TaH —
MpocTelIe MPEICTAaBUTENN ATKAHOB: (PU3NYECKHE W XMMHUUYECKHE CBOWCTBA
(peakuuu 3aMelieHUs M TOPEHHs), HAXOXKACHHE B MPHUPOJE, MOIydeHUE U

MMPUMCHCHHC

2.2

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUU Psil. DTHIEH U MPONUJIEH —
IPOCTEHIIME MPEACTABUTENN AIKEHOB: (DM3MUECKHE U XMMHYECKHE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHUS, TUIPATALUHU, OKUCICHUS U

HOJ'II/IMepI/ISaIII/II/I), IMOJIYYCHHUEC U IPUMCHCHHUC

2.3

Ankanuensl: Oyraguen-1,3 u MerwnOyraauen-1,3: crpoeHue, BaxHeWmme
XUMHYECKHE CBOMCTBA (peakuus noiuMepusanun). [lomydeHne CHHTETHYECKOTO
KaydyKa W pe3UHBI

2.4

AJNKHHBI: COCTaB U OCOOEHHOCTU CTPOCHU S, TOMOJIOTUUECKUN PsiA. AIETUIIEH —
MPOCTEHIIIMK TPEACTAaBUTENIb AJIKWUHOB: COCTaB, CTPOCHHWE, (PU3MYECKUE U
XAMHYECKHE  CBOHCTBa  (pPEaKMW  THAPUPOBAHUS, TaJIOTCHHUPOBAHHUS,

TUJIpaTaluy, TOpeHus), MOTydeHUuEe U IPUMEHEHHE

2.5

Apensl. benson: cocraB, cTpoeHue, (M3MYECKHE M XUMHUYECKUE CBOWCTBA
(peakuuy TraJOrCHUPOBAHUS U HUTPOBAHUS), IMOIY4YEHUE U IPUMEHEHUE.
Tomyon: cocraB, crpoeHue, Pu3MUECKUe U XUMHYECKHE CBOMCTBA (peakiuu
raJilorcHupoBaHus U HI/ITpOBaHI/IH), IMOJIYYCHHUEC W NPUMCHCHUC. TokcHYIHOCTE
apeHoB. ['eHeTHYecKas CBsA3b MEXAY YIIEBOAOPOJIAMHU, MPUHAUICKANMMHU K

Ppa3INYHBIM KiIacCaM
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2.6

[lpupoaHble WMCTOYHHUKM YIIIEBOJAOPOAOB. [IpUpOmHBI Ta3 © IMOMyTHBIC
Hedraabie Ta3pl. Hedre u e€ npoucxoxaenue. CriocoObl mepepadoTku HEQTH :
MEPEeroHKa, KPEKUHT (TePMHUUYECKUN, KATATUTHYCCKHi), mUpoiau3. [IpomayKkTsl
nepepaboTKi HedTH, X PUMEHEHHUE B TPOMBILIIVICHHOCTH U B ObITY. KaMeHHBIi

YroJib ¥ MPOIYKThI €ro nepepadboTKu

Kucnoponcoaepxaiipie OpraHn4ecKie COeIUHCHHUSI

3.1

IIpenenpHble  ONHOATOMHBIE CHMPTBI. MeETaHOJN M 3TAHON: CTPOCHUE,
¢usnyecknue M XMMHYECKHE CBOHCTBA (peakuMH C aKTUBHBIMU METAIJIAMH,
raJoreHOBOJIOpOJIaMH, TOpeHHE), npuMeHeHue. BomopoaHsle CBA3U MEXAY
MOJIEKyJIaMU CIIMPTOB. J[eliCTBHE METaHOJIa U 3TaHOJIA HAa OPraHU3M YeJIOBEKa.
MHoroaroMHble CIUPTHI. DTUIEHITIMKOIb U TIIUIEPUH: CTPOEHUE, (PU3NUECKH €
U XUMHYECKHE CBOICTBa (B3aMMOJCICTBHE CO IIEJIOYHBIMU METalaMu,
KaueCTBEHHAsl PeaKlMsi Ha MHOrOaTOMHbIe CHUPTHI). JleficTBHe Ha OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/IC IMUOEpHUHA U STHJICHTITIMKOJIA

3.2

deHour: CTPOCHUEC MOJICKYJIbI, (I)I/I3I/ILICCKI/IC U XHMMHYECKHME CBOMCTBA.

Toxkcnuynocts (eHona. Ilpumenenue enona

3.3

Anperuipl 1 KeTOHbI. DOpPMaNIbIETH]I, alleTaIbACTHI: CTpOeHHE, (PM3UUECKHU e
U XAMHYECKHME CBOWCTBa (pEakiMM OKUCIECHHS W BOCCTAHOBJICHUS,

KaueCTBEHHbBIE PEAKIIUH ), IOJydIeHHE U TPUMEHEHUE

3.4

OAHOOCHOBHBIE MpeeIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U yKCyCHas
KUCIIOTBI: CTpOCHHE, (pU3MYecKre U XHUMUYECKue CBOWCTBA (CBOIWCTBA, 0OLe
JUISL K1acca KUCJIOT, peakius 3Tepu(uKaluu), MOIydeHHE U IPUMEHEHHE.
CTCapI/IHOBaﬂ " OJICMHOBAA KUCJIOTHI KaK MPCACTABUTCIIN BBICHIUX Kap6OHOBI)IX

KHCIIOT. MEBIIIa KaK COJIU BBHICIIMX Kap6OHOBLIX KHMCJIOT, UX MOIOIICC HCﬁCTBHG

3.5

CrnoxHble 3QUpPbI KaK MTPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MApONIN3 CIOKHBIX
s¢upoB. Kupsl. ['maponus xupos. [Ipumenenue xupoB. buonornueckas poib

KUPOB

3.6

VYreBopl: cocTaB, KIacCU(UKaLUsl yrieBOAOB (MOHO-, 1M~ U MOJIHCaXapuibl).
I'moko3a — mpocTeiinmii MOHOcCaxapuJ: OCOOEHHOCTH CTPOEHUSI MOJIEKYIIbI,
¢usnyeckne M XUMHUYECKHE CBOICTBa (B3aMMOJEWCTBHE C THMAPOKCHIOM
menu(ll), okuciaeHme aMMHauHBIM  pacTBOpoM  okcuaa  cepebpa(l),
BOCCTAHOBJIEHHE, OPOKEHHE TJIIOKO3bl), HAX0XKJIECHUE B IPUPOJIE, TPUMEHEHHUE,
Ouonornyeckast poib. PorocuHTe3. PpykTO3a Kak M30Mep IoKo3bl. Kpaxman
U 11eJUTI0JI03a KaK MpUpoHble moauMepbl. CTpoeHue KpaxMana M LEeJUTI0I03bl.
duznyeckue M XUMHYECKHE CBOMCTBa Kpaxmaia (IMIpoJiu3, KaueCTBEHHas

peakius ¢ H0JA0M)

A3oTcozepKale OpraHnyecKue COeIUHEHUS
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AMUHOKHUCIIOTHI Kak am@oTepHble OopraHuydeckue coeauHeHus. dusnyeckue u
4.1 XUMHUYECKHE CBOWCTBA aMHMHOKHCIIOT (Ha MpuMepe MHIMHA). buonornyeckoe

3HAa4YCHUEC aMHNHOKHMCJIOT. HCHTI/II[BI

benxkn Kak npUpOAHBIE BBICOKOMOJEKYIISIpHBIE coeauHeHus. llepsuunas,
4.2 BTOpUYHAsI U TPETHUYHAs CTPYKTypa OenKoB. XHWMHYECKHE CBONCTBA OEJIKOB:

rnapoJin3, ACHaTypanura, KaYCCTBCHHBIC PCAKIIMU Ha OenKu

5 BLICOKOMOHGKYJIHPHHG COCANHCHUA

OcCHOBHbBIEC MOHSTHUS XUMHHU BBICOKOMOJIEKYSIPHBIX COEIUHEHHI: MOHOMED,
51 MOJIUMEp, CTPYKTYpHOE  3BEHO, CTENEHb IMOJUMEpPH3alUH, CPEeIHs
MoJiekynsapHas Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSPH bIX

COG,I[I/IHCHI/Iﬁ — IIOJIUMEpU3al A 1 IMMOJIMKOHACH Callh s

3KCHepI/IM€HTaJ'H)HI>IC MCTOJbI HM3Y4YCHHA BCIICCTB W HUX HpeBpaIHeHI/If/'II
5.2 O3HAKOMJICHHME C 0OpasliamMu MPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH,

nJacTMace, KaydykoB. [lomydyeHue CHHTETHMYECKOTO KaydyKa U pe3UHBI

11 KJIACC

Kon IIpoBepsieMblii 31eMEHT CO/I€e PKAHUSA

1 Teopernueckre OCHOBBI XUMHUU

XUMHYECKUM 2JIeMEeHT. ATOM. SIIpo aTroma, H30TOIBI. DJIEKTPOHHAs 000I0UKa.
11 DHepreTHYecKue YpOBHH, OYPOBHU. ATOMHBIC OPOUTANIH, S-, P-, d-2JIEMEHTHI.
' OcobOeHHOCTH pacnipeieNieHUs JIEKTPOHOB M0 OpOUTANIIM B aTOMaXx 3JI€MEHTOB

MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(DUTYpaAIKsI aTOMOB

[lepuonnueckuii 3akoH u Ilepuonnyeckas cucTeMa XUMHYECKHX JJIEMEHTOB
J.W. MenneneeBa. CBs3b neprouyeckoro 3akona u [lepuoauueckoil cucremMsl
12 XUMHYECKHX 3J1eMeHTOB J[.M1. MeHneneeBa ¢ COBpEMEHHOM TEOpUENH CTPOCHUS
' aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUsI CBOMCTB XUMMUYECKUX 3JIEMEHTOB HU
o0Opa3yeMbIX MMH HPOCTBIX U CIOKHBIX BEILECTB IO IPyNIaM M IHEepUoJaM.

3HaueHHe MePUOAUIECKOrO 3aKOHA B Pa3BUTUH HAYKH

Ctpoenue BemecTBa. XHUMHUYECKass CBS3b. BuUIbI XMMHYECKOM  CBSI3U
13 (koBaJIeHTHasl HEMOJSpHAs W TOJSpHAas, WOHHas, MeTauindeckas). WoHBI:

KaTHOHBI M AHUOHBI. MeXaHM3Mbl O00pa30BaHUs KOBAJEHTHOH XUMHUYECKOU

CBs13U (OOMEHHBIN M IOHOPHO-aKIeNTOPHBIN ). Bogopoanas cBs3b

1.4 BanentHocts. DnekrpooTpunareabHocTh. CTEeNeHb OKUCICHUS

L5 BemiectBa MOJIEKyISpPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA
' cocTaBa BellecTBa. TUIBI KPUCTAIINYECKUX PEILETOK. 3aBUCHMOCTb CBOMCTBA
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BCIICCTB OT THIIA KpHCTaHHquCKOﬁ peH_IéTKI/I. Ilonsarue o JUCIIEPCHBIX
cucreMax. MctuaHEBIE B KOJLIOMJHBIE PaCTBOPHI. MaccoBas J0JIs1 B€IICCTBA B

pacTtBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHEHUH. Homenknarypa

HCOPraHNYCCKNX BCIUICCTB

1.7

Xumuueckas  peakuus. Knaccudukanus — XUMHYECKUX — peakuuil B
HEOPraHUYECKON M OPraHWYECKOW XMMHHU. 3aKOH COXpPaHCHHS MAcChl BEIICCTB,

3dKOH COXpAaHCHUSA U MMPCBpAICHUA SHCPTUU IIPU XUMHUUYCCKHUX PCAKIUAX

1.8

CxopocTh peakuuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (AKTOPOB

1.9

OOparumMble peakuuu. XUMHYECKOe paBHOBecHe. DakTopbl, BIUSIONME Ha

cocTosiHuE Xumuyeckoro pasHoBecus. [Ipunnun Jle [latense

1.10

BHCKTpOJ'II/ITI/I‘IeCKaH JUCCoanus. CunpHBIE U cla0bIe QJICKTPOJINTEI. Cpe):[a
BOAHBLIX PACTBOPOB BCHICCTB: KHUCJIAA, HCﬁTpaﬂbHaﬂ, mejao4yHas. PeaKI_II/II/I

HOHHOro oOMeHa

1.11

OKXUCIUTEIBHO-BOCCTAHOBHUTEIIBHEIC p€axkunun

Heoprannueckas xumust

2.1

Hewmerannel. [lonoxxenue nemetaiuio B [lepuoauyeckoit cucteMe XAMHUYECKU X
anemeHToB JI.M1. MeHneneeBa 1 0COOCHHOCTH CTPOSHHS aTOMOB. Du3nueckue

CBOMCTBA HEMETAJIOB. AJ'IJ'IOTpOHI/IH HCMCTAJ1JIOB (Ha IMpuMepe KUCJI0poOaa,

cepsl, Goctopa u yriepona)

2.2

XUMHUYECKHE CBONCTBA BAXKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
docopa, yrmepoma U KpeMHHS) U UX  COEAUHEHUH  (OKCHUJIOB,
KUCIIOPOJICOJIEP)KAIMX ~ KUCJIOT, BOJOPOAHBIX coenuHeHuil). I[IpumeHnenue

BAOXHEUIIIMX HEMETAILJIOB U UX COSIUHEHUN

2.3

Meramibl. Ilonoxenue merainioB B Ilepuoandeckoll CHCTEME XUMHYECKUX
anemenToB J[.W. MenneneeBa. OcoOeHHOCTH CTPOEHUS HIIEKTPOHHBIX 000JI04YEK
aToMOB MeTayioB. O0mme (u3ndeckue cBoiicTBaMeTaioB. CIiJIaBbl METAILIOB.

DIEKTPOXUMUYECKUN Psil HAPSDKEHUH METAIOB

2.4

XUMHUYECKAE CBOWCTBA BAXHEWIIMX META/UIOB (HATPUM, KUK, KaJBIIUM,
MarHuii, alfOMUHUM, IIUHK, XpOM, JK€JIe30, MeJb) U MX coenuHeHui. Ooume

CITOCOOBI MOJIYYCHH A MCTAJIJIOB. HpI/IMeHeHI/Ie MCTaJIJIOB B 6LITy U TCXHUKC

2.5

I'eneTnueckas cBsI3b HCOPraHUYCCKHUX BCIICCTB, MPUHAAJICIKAIMX K PA3JINIYHBIM

KiiaccaM

XUMHUS U )KU3HD
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3.1

Ponp xumum B 00€cIeUeHHH HKOJIOTUYECKOM, DHEPreTHUYECKOW W IMHIICBON
0€30MMacHOCTH, Pa3BUTUH MEAUIIUHBI. [IoHITHE 0 HAYIHBIX METO/IaX IMO3HAHUS

BCIICCTB M XUMHNYCCKNX peaKuHﬁ

3.2

[pencraBnenust 06 0OMMX HAYYHBIX TPHHITUIIAX TPOMBIIITIEHHOTO TOTYYCHHS
Ba)XKHEHIIMX BEIIECTB. YENOBEK B MHUPE BEIECTB M MATEPUANIOB: BAXKHEUILNE
CTPOUTEIIBHBIE MaTepHualbl, KOHCTPYKIIMOHHBIE MaTepHUAJIbl, KPACKU, CTEKIIO,
KepamMHuKa, Marepuaibl JUI JJEKTPOHMKH, HAaHOMAaTepHalbl, OPTaHUYECKUE U

MHUHEepaJlbHbIE yA00peH st

3.3

Xumusa u 340POBLC YCJIOBCKA: IIpaBUJIa HCIHOJB30BAHUA JICKAPCTBCHHBIX
npcenaparoB, IIpaBuUlia 0C30I1aCHOTO M CIIOJIB30BAHUS npcenapaTroB OBITOBOI

XUMHH B HOBCCHHCBHOﬁ KHU3HHU
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