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HNOACHUTEJBHASA 3AIINCKA

[IporpammMa MO XMMHM Ha YpPOBHE CpEeIHETro o0Iero ooOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 o6pazoBanuu B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHA (enepaabHOi 00pa30BaTENbHOM MPOTPaMMBI CPEIHEr0 OOIIEeTo
obpazoBanust (POIl COO), mpencraBieHHbIx B DenepaabHOM TOCYJApCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom KoHuenmuu npenojaBaus y4eOHOTO mpeaMeTa «XuMus» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoii @enepanuy, peaau3ylONMX OCHOBHBIE 00pa3oBaTelbHBIC IMPOTPAMMBI, H
OCHOBHBIX TO0KeHUH «Ctparerun pazputus Bocnutanus B Pocculickoit @enepanuu Ha nepuon 10 2025
rona» (Pacnopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl IO XUMHUH, K OINpeeNieHHuI0 oOIIel cTpareruu
00y4eHHs, BOCIIUTAHHUS U Pa3BUTHs OOYYaIOUIMXCS CpeAcTBaMHU ydeOHoro mpenmera «Xumus» ans 10-11
KJaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIentyaiabHble mnojoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, coAep:KaHMsl, pe3yabTaToB oOydeHHs U TpeOOBaHHM K YpPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHME, IOJy4aeMO€ BBITYCKHUKAMHU O00Ie00pa3oBaTeIbHON OpraHU3allNH,
SBJIAETCS. HEOTHEMJIEMON YacCThIO0 UX 00pa3oBaHHOCTU. OHO CIIY>)KUT 3aBEPILAIOLIUM ITAllOM peain3aliy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX I[EHHOCTEH, MPUCYIIMX IIEIOCTHONH CUCTEME
XUMHUYECKOT0 00pa3oBaHMs. OTH IEHHOCTH KAacaroTCs TO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS
MHUPOBO33PEHUSI U OOIIEH KyJIbTYphl YeJOBEKa, a TAaKKe HIKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U IPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue 00ydarOlUMXCsl HA YPOBHE
cpenHero oOmiero oOpa3oBaHMs CPEACTBAMH Y4eOHOro mpenMera «XHUMHs», COJAEpKaHUE U MOCTPOCHHE
KOTOPOTO OIpe/iesieHbl B MpOorpaMMe MO XMUMHUU C Y4E€TOM CHEIM(DUKM HAayKHM XUMHM, €€ 3HAYeHHs B
MO3HAHUM MPUPOABI U B MaT€pUAIbHOMN JKU3HM OOILECTBA, a TakKe C Y4ETOM OOIIMX Iiesiel U MPUHIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMBl cpelnHero oOmiero obOpasoBanusi B Poccuiickoii
denepanuu.

XuMHsL Kak dJEMEHT CHCTEeMbl €CTECTBEHHBIX HayK Hrpaer ocoOyio pojib B COBPEMEHHOMH
MBUIM3AIMU, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOW KyiabTyphl. OHa BHOCUT CBOW BKIad B
(bopMHpOBaHHE pALMOHAIBLHOTO HAYYHOTO MBIIUIEHUS, B CO3JaHHE IIEJIOCTHOTO MPEICTaBICHUs 00
OKpY’KaIOIlleM MHUpPE KaK O €IMHCTBE MPUPOJBI U YeJOBEKa, KOTopoe (opMUpYETCS B XMMHHM Ha OCHOBE
MIOHMMAaHHsl BELIECTBEHHOI'O COCTaBa OKPY)KAIOIIEr0 MHUpPA, OCO3HAHMS B3aMMOCBS3M MEXAY CTPOCHHEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMH MIPUMEHEHHSI.

TecHo B3aMOJEHCTBYS C IPYrUMH €CTECTBEHHBIMU HayKaMH, XMMUS CTajla HEOTHEMJIEMOM 4acThIO
MHUPOBON KYyJbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TpyAa U JKU3HHM KaKJOro 4ieHa oOIIecTBa.
CoBpeMeHHas XUMHUS KaK HayKa CO3HJIaTeNbHAsl, KaK HayKa BBICOKUX TEXHOJIOTHI HampaBlieHa HA PEIICHHE
r700aNbHBIX MPOOJeM YCTOWYMBOTO DPAa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, SHEPreTHYECKOH, MHIIEBOH,
9KOJIOTMUYECKOM 0€3011aCHOCTH U OXPAHBbI 3710POBbSL.

B cooTBercTBHM ¢ OOmMMMH TEISIMHA W TPHHIMIIAMHU CPEIHETO 001Iero oOpa3oBaHMs COJIEpKAHUE
npenMera «Xumusi» (10—11 kmaccel, 6a30BbI YPOBEHb MU3YyUEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYJIBTYPHYIO MOJATOTOBKY OOYyYaromuXcsi, HEOOXOAUMYIO UM Il BBIPAOOTKHM MHMPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHS B JKHU3Hb COLIMYMa, MPOJOJKEHHS 00pa3oBaHUS B pa3iIMUHBIX
001acTsx, He CBSI3aHHBIX HETIOCPEJICTBEHHO C XMMHEH.

CocraBngomuMu  TipeaMeTa «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMUS» H
«OO01Iasi ¥ HEOpraHWYECKass XMUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP)KAHUS KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30BOI HayKH: CHCTEMa 3HAHWW 10 HEOPTraHWYECKOW XMMHH (C BKIIOYCHUEM 3HAHWHA W3 OOIIEeH XUMUU) U
opranundeckoi xumuu. opmMupoBaHue NaHHOW CHCTEMbl 3HAHWW TIPH U3YYCHUU MpEeaMeTa 00ecCredrnBaeT
BO3MOYKHOCTh PACCMOTPEHUSI BCEro MHOT000pa3usi BEIIECTB HA OCHOBE OOILIUX MOHSTUH, 3aKOHOB U TEOPHA
XUMHUH.



Crtpykrypa conmepkaHus KypcoB — «Opranudeckas xumusi» U «OOmias ¥ HeopraHUYecKas XUMHU»
chopMUpOBaHa B MporpaMMme 0 XMMUU Ha OCHOBE CHUCTEMHOT0 MOJIX0/a K U3yYeHHUIO yueOHOro MaTrepuaa
u 00ycloBlieHa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHWN Ha ONPENCNEHHBIX TEOPETHUYECKUX
ypoBHsX. Tak, B Kypce OpraHM4ecKoll XHMHUHU BEILIECTBA PACCMATPUBAIOTCS Ha YPOBHE KJIACCHUYECKOU
TEOpUU CTPOCHUS OPraHUYECKUX COCTUHEHUI, a TakKe Ha YPOBHE CTEPEOXMMHUYECKHUX M AJIEKTPOHHBIX
MpeJICTaBICHU 0 cTpoeHuu BemecTB. CBeleHus 00 U3ydaeMbIX B Kypce BElIecTBaxX JAIOTCS B Pa3BUTUU —
OT YIJIEBOAOPOAOB JO CIOXKHBIX OMOJIOTMYECKH aKTHBHBIX COCJUHEHUH. B Kypce opraHmdeckoil Xumuu
MOJIy4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs IEpPBOHAYAIbHBIC
MPEJICTABICHHUS] O XMMHUYECKON CBS3H, KJIacCU(UKAIMOHHBIX MpPU3HAKAX BEILIECTB, 3aBUCHMOCTHU CBOWCTB
BELIECTB OT UX CTPOEHUS, 0 XUMUYECKOU peaKiuu.

[To HOBBIM YTJIOM 3peHUSs B IpeaMeTe «XUMHUs» 0a30BOTO YPOBHS pacCMAaTPUBAETCS M3YUCHHBIA HA
YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHUS TEOPETUUYCCKUI Marepuayl U (HaKTOJOTUYECKUE CBEICHUS O
BEIIECTBAaX W XMMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOIIas W HEopraHuyecKas XUMHS»
oOy4aromuMmcsi MPEAOCTaBIseTCS BO3MOXKHOCTH OCO3HAaTh 3HAUYECHHUE TEPUOJUYECKOTO 3aKOHA C
OOIIETEOPETUIECKUX M METOJIOJIOTHYECKUX TMO3UIHNH, TITy0Ke MOHATh UCTOPHUECKOE M3MEHEHHE (DYHKIIMA
ATOTO 3aKOHA — OT 0000IIaroIIeH 10 OOBACHSIOMEH U TPOTHO3ZUPYIOMIEH.

Enunas cucremMa 3HaHMHA O BaKHEMINIUX BEIIECTBAX, HMX COCTaBe, CTPOCHUH, CBOWCTBAX H
NPUMEHEHUH, a TaKKe O XHUMUYECKHUX peaKIMsX, HUX CYI[HOCTHU M 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnonHserca B Kypcax 10 m 11 kmaccoB 3neMeHTaMH COAEpkKaHMS, UMEIOLIUMHU KYJIbTYpPOJOTUYECKUN U
MIPUKJIAIHON XapakTep. DTU 3HaHUS CIIOCOOCTBYIOT IOHMMAHUIO B3aUMOCBSI3M XUMHHU C JPYTUMU HayKaMH,
packpbiBaloT €€ poyib B IIO3HABATEIbHOW U TPAKTHUUYECKON [EATENbHOCTH YEIOBEKa, CIOCOOCTBYIOT
BOCIUTAHUIO YBAXEHHS K MPOIECCY TBOPYECTBA B 00JACTH TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUH,
IIOMOTalOT BBITYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO M JINYHOCTHO 3HAUYMMBIX MPOoOJIeMax, CBA3aHHbBIX
C XUMHEH, KpUTUYECKH OCMBICIMBATh MH(GOPMAIIMIO U NMPUMEHATh €€ /ISl MOMOJHEHUs 3HAHUM, peleHUs
MHTEJUIEKTYaJIbHBIX M 3KCIIEPUMEHTAIBHBIX HCCIEe0BATENbCKUX 3a7ad. B 1enom copepkanue y4eOHOTo
npeamera «XUMHs» JaHHOTO YPOBHS H3Y4EHHUS OpHUEHTHPOBAHO Ha (opMupoBaHHE y OOYyYaromIuXcs
MHPOBO33PEHYECKON OCHOBBI JUIsl TOHMMaHUs (puiaocopckux HAeH, TakuxX Kak: MaTepuaibHOE €IUHCTBO
HEOPraHMYECKOr0 U OPraHUYECKOTro MUpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB X COCTABOM M CTPOEHHUEM,
MI03HABAEMOCTh NPUPOJHBIX SBJICHUN IMYTEM JKCIEPUMEHTA U PELICHHUs] IPOTUBOPEUYMM MEXIYy HOBBIMU
dakTaMM M TEOPETUUYECKUMH MPEANOChIIKAMH, OCO3HAHHUE pOJIM XUMHMHU B PEHIEHUH HKOJOTHYECKUX
mpo0JieM, a Takxke mpodsieM cOepeKeHUsT YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI 1
MaTepuasoB.

B mmaHe pemieHus 3amad  BOCIMTAHMS, Pa3BUTHS M COLMAIM3ALMU  OOYYAIOIIMXCS TMPUHSTHIE
IIPOrpaMMOi IO XMMHUH MOAXOBbI K OIPENEICHHUIO COAEPKAHUSA U IOCTPOEHNUS NIPEAMETA IIPEyCMaTPUBAIOT
(dbopMHpOBaHNE YHUBEpPCAIbHBIX YUEOHBIX NEHCTBUI, UMEIOMUX 0a30BO€ 3HAYEHHE JUIsSl PA3IUYHBIX BHUJIOB
NeSTeNIbHOCTH: pelleHus MpoOjeM, IMOUCKa, aHaiu3a M 00paOOoTKM MHGPOpMAIUU, HEOOXOAUMBIX IS
NpUOOPETEHUs ONBITA MPAKTUUYECKON U UCCIEN0BATEIbCKON JAEATEIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B
MIO3HAHUU XUMUHU.

B nmpakTtuke npenosaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO O0IIEro 00pa30BaHUs, TaK U Ha YPOBHE
cpenHero obmero oOpa3oBaHUS, NMPU ONPEIEICHUU COJEP)KATEIbHON XapaKTepUCTUKU Iesield H3ydeHus
npeaMeTa HalpaBJIeHUEM MEPBOCTENIEHHOW 3HAYMMOCTH TPATUIMOHHO NMpH3HAETCS (pOpMUpOBaHHE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOT'O0 €CTECTBO3HAHUS, MPAKTUUECKOM JeATEIIbHOCTH YeJIOBeKa
Kak OJHOTO W3 KOMIIOHEHTOB MHUPOBOW KYJIbTyphl. C METOINMYECKOHW TOUYKH 3PEHUS] TAKOM MOAXOJ K
OTIpe/ICTICHUIO 1eNIel U3YUeHHUs MTPeIMETa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHMS TJIABHBIMU IIENISIMH M3YYEHHUs TpeaMera «XuMus» Ha 0a30BOM
ypoBHe (10 =11 ki1.) ssBRSAIOTCS:

e (GOpMHpPOBAHHE CHCTEMbl XHMHUYECKMX 3HAHWW KaK Ba)KHEHIIEH COCTaBJISIONICH €CTECTBEHHO-
HAyYHOH KapTUHBI MUpPA, B OCHOBE KOTOPOM JIeKaT KIIIOUEBbIC IOHATHS, (PyHIaMEHTAIbHbBIC 3aKOHbI
U TEOPUM XHMHM, OCBOEHHUE SI3blKa HAYKH, YCBOCHME U IIOHMMAHUE CYIIHOCTH JOCTYIHBIX



00001IeHNIT MUPOBO33PEHYECKOTO0 XapaKTepa, O3HAKOMJIEHHE C HUCTOpUEH UX pa3BUTHS U
CTaHOBJICHUS;

e (opmupoBaHuE U pa3BUTHE NMPEACTABICHUI O HAyYHBIX METO/IaX MO3HAHMS BEIIECTB U XUMHYECKHUX
peakiuii, HEOOXOAMMBIX [UISi TMPUOOPETCHHS YMEHHA OPHEHTUPOBATHCS B MHPE BEIIECTB U
XUMHUYECKHX SBJICHH, UMEIOIINX MECTO B IPUPOJIC, B MPAKTUYECKON U MOBCETHEBHOM JKU3HH,

® Dpa3BUTHE YMEHHMHA M CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HaONIOJEHHEM U OOBSICHEHHEM
XMUMHAYECKOT0 SKCIIEPHUMEHTA, COOTIOIEHUEM MTPAaBUII 0€301acHOro 00OpaIeHNs C BEIECTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapaKTepUCTHKa IeJiel U 3a/lad U3Y4YeHHsI [IpeIMeTa B MPOorpaMme
[0 XMMHUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMHU B CHCTEME CPEIHEro
obmero obpazoBanus. CeromHss B MPENoJaBaHUM XMMUU B OOJBIICH CTENEHU OTHAETCS NpPEANOYTEeHUE
MPAKTUYECKOW KOMIIOHEHTE COJIepKaHusi OOydYeHHWs, OpPUEHTHPOBAHHOW HA TIOJITOTOBKY BBITYCKHUKA
o0mieo0pa3oBarenbHOM  OpraHM3alldy, BIAJCIONIET0 HE Ha0OpoM 3HAHUW, a (YHKIHMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMHU aKTUBHOTO IOJYYECHHUS 3HAHUNA W TPUMEHEHUs HX B
peanbHOM KU3HU JJI PEIICHUs TPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM TIpW M3y4YeHUH TpeaMeTa «XUMUS» JOMHHHUPYIOIIEe 3HaYCHUE MPUOOPETAIOT TaKKe
LeJH U 33]]a41, KaK:

ajanrtanus OOy4aromuxcs K YCJIOBUAM JMHAMUYHO pa3BUBAIOLIETOCS MHpPA, (HOpMHUpPOBaAHHE
MHTEJJIEKTYaJIbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €amMO0Opa30BaHUIO,  COTPYAHUYECTBY,
CaMOCTOSITEIIbHOMY TIPHHSITHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX YKH3HCHHBIX CHTYAIIMSIX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHre y O0OYYarOIIMXCS KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHLUN), HMMEIOIIUX
YHHUBEpCAJIbHOE 3HAYCHHUE JUISI PA3IMYHBIX BUIOB JEATEIBHOCTU: PEHICHUs MpoOJeM, MOUCKa, aHAIW3a U
o0pa®oTku HH(pOpMaMK, HEOOXOAWMBIX IJsi MPUOOPETEHHUs ONbITa NEATENbHOCTH, KOTOpas 3aHUMAaET
BXHOE MECTO B TMO3HAHMM XMMHH, a TaKKe IJIS ONEHKU C TO3UIUN SKOJOTHYECKOW Oe30MacHOCTH
XapakTepa BIHUSHUS BEIIECTB U XUMUYECKHIX MIPOIIECCOB HA OPTaHU3M UYeIOBEKa U MPUPOAHYIO Cpeny;

pa3BUTHE TIO3HABATEIBHBIX MHTEPECOB, WHTEIUIEKTYaJbHBIX M  TBOPYECKHUX CIOCOOHOCTEM
00yyaroluMXxcsl: CIOCOOHOCTH CaMOCTOSATENbHO MPUOOpETaTh HOBBIE 3HAHUS MO XUMHUU B COOTBETCTBHM C
KU3HEHHBIMU MTOTPEOHOCTSIMU, MCIIONIB30BaTh COBPEMEHHbIE HH(DPOPMAIIMOHHBIE TEXHOJIOTHH IS TTOUCKA U
aHanM3a y4eOHOW U HayYHO-MOMYJISIPHON HHPOPMAITMH XUMHUYECKOTO COJIeP KaHNUS;

dbopMupoBaHHE U pa3BUTHE Y OOYYAIOIMIMXCS AaCCOIMATUBHOTO U JIOTHYECKOTO MBIIIJICHUS,
Ha0JII01aTeIbHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B YaCTHOCTH, IpPH
TUTAHUPOBAHUH U TTPOBEIEHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyYarOIUXCS YOEKAEHHOCTH B TYMAaHUCTHYECKOW HAMpPaBIEHHOCTH XUMHUH, €€
BOKHOM pPOJIM B PEIICHUH TIOOATBHBIX MPOOJIEM palMOHATBHOTO MPHUPOIOTOIB30BAHMS, MOMOTHEHUS
SHEPreTHUECKUX PECYPCOB U COXPAHEHUsSI MPUPOIHOTO PAaBHOBECHSI, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOI0
OTHOIIIEHUS K TPUPOJIE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHUST OMBITA MCIOJb30BaHUS MOTYYSHHBIX
3HAHUU I TPUHSITHSI TPAMOTHBIX PEIICHUN B CUTYaIIUAX, CBI3aHHBIX C XUMUYECKUMH SIBICHUSMHU.

B yueOHOM mmane cpemHero oOrmiero obpa3zoBaHusl mpeaMeT «XUMHsS» 0a30BOT0 YpOBHS BXOIUT B
COCTaB MpeIMeTHON 00s1acTh «EcTecTBeHHO-HAYyYHBIE TIPEIMETHI.

OO01miee 4yuciIo 4acoB, OTBENEHHBIX JJIS M3YYEHHs] XMMHH, Ha 0a30BOM YpPOBHE CpEIHEro OOIIEero
oOpa3zoBanusi, coctaBnseT 68 yacoB: B 10 knacce — 34 vaca (1 gac B Henenio), B 11 kmacce — 34 vaca (1 gac B
HEJIETTIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHu4ecKON XUMHUU: €€ BOSHUKHOBEHME, PA3BUTUE U 3HAYCHHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpPyKTypHbIE (OPMYINIBI OPraHUYECKUX BellecTB. ['omororus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHM4ECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiaTypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAIBHBIE HA3BAaHUS BAXKHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METO/Ibl M3YYEHMsI BEUIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HaONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MIPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUM (IUIaBJiIeHHe, 0OyTrIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYecKMi psa. MeTaH um 3TaH — mpocTeiiue
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuHu 3aMelleHus |
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYeHUE U IPUMEHEHNUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — NPOCTEHUIINe
NPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpU3allun ), MOJydYeHHEe U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
OPOCTENUIINN MpeCTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (pru3nyeckre 1 XMMUYECKHUEe CBOICTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTyYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJYYEHHE M TpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpoOsanus U HUMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOAOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YriIeBoAOPoaoB. [IpupoaHblil ra3 u nomnyTrHble He(TIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTuTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroiib ¥ MPOYKTHI €ro nepepadboTKH.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEeBpallleHUui: 03HAKOMIIEHUE C
oOpa3iamu 1iacTMacc, KayuykoB U pe3uHbl, Koyutekun «HedTe» n «Yroasy», MonearpoBaHue
MOJIEKYJ YIJICBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, MPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUJIEHA U N3YYEHUE €r0 CBOMCTB.

PacuérHrle 3agayn.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB WU IPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHrue. BogopoiHele cBsI3U MEXAy MOJIEKYJIaMHu COUpPTOB. [leiicTBUe MeTaHONIa U 3TaHOJIA
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOrOaTOMHbIE cIuUpThl). JlelicTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riunepuHa u
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKUE CBOHCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKHMCIEHHS U BOCCTAHOBJICHMS, KayeCTBEHHbIE DPEaKLUu),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepuduKalM), MOoIydeHue M mpuMmeHeHue. CreapuHOBas U OJIEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. IIpumeHnenne xupoB. buosornyeckas posib KUpOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIEBOAOB (MOHO-, 1U- U MoJaucaxapuibl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XHMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHume amMMHauyHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHe CBOMCTBA KpaxMaia (THIpOoJIu3, KaYeCTBEHHAs PeaKus C HOJOM).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHHUE,
HaOJIoZIGHWe W ONMCaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe 3TaHoja okcuaom wmenu(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBHe ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja C HOAOM), MpPOBEACHUE TPAKTHUYECKOW padoThl: CBOMCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3zoTcoaeprkaliye OpraHn4ecKue COeIMHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XUMHYECKHE CBOICTBA aMUHOKMCIOT (Ha @puMepe INIMLKHA). buonorumdeckoe 3HaueHue
aMHHOKuUCIOT. [lentuapt.



benku kak mpupogHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpHuYHas U
TpeTUYHasi CTPYKTypa OeinkoB. XHMMHMUYECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, AEHATypauus,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METO/bl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJIrofeHue u
ONKCaHUE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEIKOB IpH HarpeBaHUM, I[BETHbIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJieKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U MTOJIMKOHCHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHMsI BEUIECTB U MX IPEBpAIICHUN: O3HAKOMIIEHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeamMeTHbIe CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€i MU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl YEpE3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBICHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOJAUIHOCTh, HAOIIOACHUE, HW3MEPEHHE,
AKCIEPUMEHT, MOJICIIUPOBAHHE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MYECKHE BETMUUHBI U €IUHUIIBI
UX U3MEpPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusMe, (POTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NUIIeBbIE MPOYKThI, OCHOBBI PAI[MOHAJIBLHOTO MUTAHMSI, MOIOILIME CPECTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMUYecKkud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemeHTh. OCOOCHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTAsIM B aTOMax JJIEMEHTOB IMEPBBIX YETBHIPEX MEPHOJIOB.
DneKTpOoHHAsE KOH(QUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema XxuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NepUOAUYECKOTO 3akoHa U Ilepmoamueckoil CHCTEMBl XUMHUYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIICCTB
0 TPYIIaM U MepruojaM. 3HauYe€HUE MEPUOINUECKOr0 3aKOHA B Pa3BUTUU HAYKH.

CtpoeHue BemiecTBa. XHWMHUUYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAsI
HEMOJISIpHAsl W TIOJISIpHAs, WOHHAs, MeTaTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOW



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTS.
DneKTpoOoTpULATENIbHOCTh. CTENEeHb OKUCIIEHUS. IOHBI: KATUOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. [HWIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAIITMYECKON PEIIETKY.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBas 1015
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BellecTB. [ 'eHeTHYeckass CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMNSKAIUX K Pa3InYHbIM
KJ1accam.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpPraHUYECKON XMMHUHU. 3aKOH COXpPAHEHHS MACChl BEIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBHCUMOCTb OT pPa3InyHbIX (akTopoB. OOpaTHUMbIE pPEaKIMH.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOLIME HAa COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOpOB BEIIECTB: KUCIas, HEUTpallbHas, IIET0YHAas.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCTHepUMEHTAIbHBIE METO/Abl M3YUEHHUs BEIIECTB M WX IMPEBpAIllEHUM: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoJieJIe KpPUCTAJUIMUECKUX pEIETOK, HaOJIIACHHE M OINUCAaHUE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTaln3aTropa,
OIPECIIEHUE CPENBl PACTBOPOB BELIECTB C INOMOUIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pEaKkLUuu
HOHHOTO OOMEHa), MpoBeleHHE MPAKTHUECKON paboThl «BnusHue pa3nuuHbiXx (AKTOpPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXHUMHUYECKUE PACUETHI,
pacu€Thl ¢ UCTIIOJIB30BAHUEM MOHATHUS «KMACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckasi xumusi

Hemeramnsl. Ilonoxxenne HemerauioB B llepuoguyeckodl cucTeME XUMHUYECKHX
sanementoB Jl. M. MenneneeBa U OCOOEHHOCTH CTpOoeHHMS aToMOB. (Du3nyeckue CBOWCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cephbl, pochopa u yriaepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUIA).

ITpuMeHeHne BaXXHENIINX HEMETANIOB U UX COETUHEHHH.

Meramisl. [lonoxenne Meramios B [lepuoandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OcCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HANpsKEHUH
METAJIJIOB.

XWMHYECKHE CBOMCTBA BAXKHEWUIIUX METAIOB (HATPUH, KaJlWid, KajbI[MHd, MAarHUM,
ATIOMUHHH, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCITUHCHHI.

O61me cnocoObl MoTyYeHHsI MeTaJUIOB. [IpiMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCHEpUMEHTAIbHBIE METOJbl H3Y4YEHHMsS BELIECTB M MX IPEBpALLEHUN: H3Yy4YEHHE
KOJUIeKIMU «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, pPEIIEHUE HKCIEPUMEHTAIbHBIX



3aja4, HaOJMIOJEHME M  ONHMCAaHUE JIEMOHCTPAl[MOHHBIX U  JIAOOPATOPHBIX  ONBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEN, KAueCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYAaCTBYIOLIMX B PEaKIMH BELIECTB, pacdyéThl Macchl (00BbEMA,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCcKol 1 MUILEBOM 0e30macHoCTH,
pa3BuTUM MenuuuHBL. lloHATHE O Hay4yHBIX METOJaX II03HAHUS BEIIECTB M XUMHUYECKHUX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpUAJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPAacKH, CTEKJIO, KEpaMHKa, MaTepuajbl JUIsl 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 0E30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaK U MOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKOH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOAUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepusi, dHEprus, macca, aToM, JIEKTPOH, NMPOTOH, HEUTPOH, WOH, HU30TOII,
PalMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TOJIE3HbIE HCKOMAeMBbIe, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKass  MPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJICTBO
CTPOUTENBHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
IIPOMBINIIEHHOCTh, (papMalieBTU4ecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, JEKTPOHHAs IPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro o0Iiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHMS
IpOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJICHBI CIIEAYIOIIHE COCTABIISIONINE:

OCO3HaHHME O0YYAIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEIICHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPUUECKUX TPAaJULU 0a30BOM HAYKU XUMUHY;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JIEATEIILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TIPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYMEe TPaBOCO3HAHUS SKOJOTMYECKOM KyJIbTYyphl M CIOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIHHCTBE
y4eOHOM M BOCIHTATEIHHOW JIEATEIILHOCTH B COOTBETCTBHUM C T'yMaHUCTHYECKHMH,
COLMOKY/IbTYPHBIMHU, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH M HJeajJaMHU POCCUICKOro
IpaXXJJaHCKOT0 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TNPaBUJIAMU IOBEJICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMYHOCTHBIE PE3yIbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpaxaroT c(hopMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOYy4arolMXCcsl [0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

0CO3HAHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW JEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTHBBI, HAMEPEHWSI, IOTUKY W apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTCUYECTBEHHOM
XUMHUU;

YBa)K€HMs K IpoLeccy TBOpYECTBA B O0JIACTM TEOPUM M NPAKTHUYECKOrO MPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yNbTaT JUINTENbHBIX HAOJIOJCHUA,
KPOIOTIIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, MOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB,



MHTEpeca M TI03HABaTEeJIbHBIX MOTHMBOB B IIOJIYUEHHU U TMOCIEAYIOIIEM aHaIu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalld, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMH, U
NPUHUMATh OCO3HAHHBIC PELICHHS, OPHEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

FOTOBHOCTH OILIGHUBAaTh CBOE TOBEJACHHE W MOCTYINKHM CBOMX TOBAapHUINEH C MO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BelleCTBaMH B OBITY, NMOBCEAHEBHOMN
KU3HHU U B TPYJOBOH 1€ TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPaBWI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0O€30IacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKOW JESTEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEIICHWH TPAKTHYECKUX 3a/1a4 COIHMAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3YYEHHIO Mpoeccuil pa3inyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit mpodeccuu U pealn3aluy COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTUYECKH I1eTIECO00Pa3HOTO OTHOMIEHHSI K TIPUPO/IC, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;

0CO3HAHMSI HEOOXOIMMOCTH MCIOIB30BAHUS TOCTHIKCHUH XUMHH JIJISI PEIICHHUS] BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATHUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCIEICTBHS MPeaTPHHAMACMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOH KYJIBTYpHI, OIbITA
NEeSITeIbHOCTH  OKOJIOTUYECKOM  HANpaBIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLMATIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroleM
MHUpE KaK O €JUHCTBE IPUPOJBI M YEIOBEKA, B IIO3HAHMM IIPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3BUTUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS Jie7aTh 000CHOBAaHHBIEC 3aKIFOUYEHUS Ha OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpECa K ITO3HAHUIO U MCCIIE0BATENBCKOM AEATENBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3IUyHbBIX cdepax MpodeccHoHaTbHON
JIESATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUSA ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXMmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAKAIOIINE [IEIIOCTHOCTh HAYYHOM KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, UCCIIeIOBAaHUE, HAOJIOICHNE, H3MEPEHHE, SKCIICPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecreunBaronye (opmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaIbHbIC YyueOHBIC JCUCTBHUS B IIO3HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yU€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYeCKHEe TeHCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJIM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3aJaBasd MHapaMCETpbl W KPUTCPpUHU UX JOCTUKCHHA,
COOTHOCHUTD PC3YJIbTATHI ACATCIBHOCTU C ITOCTABJICHHBIMU LICIISIMU



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B PacCMaTPUBAEMBIX SIBICHHUAX, (OPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MOJIEJIH, TPE0OPA30BBIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4yeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakluud — TpU pPELlICHUH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIIUI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 (GOPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (popMyaupoBaTb O0O0OOILIEHHS UM BBIBOJbl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIleHUs
NPaKTUYECKHX 3a/1a4, TPUMEHEHHIO PA3IMYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO pPA3IUYHBIX BHAOB H (QOPM TPEACTABICHUS, KPUTUUYECCKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHbIE METOJbl MPH IOHCKE U O0TOOpe
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOJIB30BAaHHUS WHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4yHBIH S3BIK B KayecTBe CpeACTBa IpU padoTe C XHUMHUYECKOM
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH el CTBHSIMU:

3a7jaBaTh BONPOCHI M0 CYLIECTBY OOCYXk1aeMON TEMbI B XOJI€ JUAJIOra W/UIN JIUCKYCCUH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIATh C MPE3CHTAIel Pe3yJbTaTOB IMO3HABATEIHHOMN NEATEIBHOCTH, MOTYYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIACOBAHUS MMO3UIUI B X0/1€ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezensis e€ menu M 3aJadd, KOHTPOJIMPOBATH M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYLIECTBIISAITh CAaMOKOHTPOJIb CBOEH JESITENbHOCTH Ha OCHOBE caMoOaHalu3a |
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs») OTpa)karoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIISIIOLIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POIU XUMHUU B TO3HAHUM SIBICHUN MPUPOJIBI, B (OPMUPOBAHUU
MBIIUICHUST U KYJAbTYpPBhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
PEIICHHA TPAKTHYCCKHUX 3adad M OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJIArarolue
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIJIEpOAHBIH  CKEJIET,
GbyHKIIMOHANbHAS TPYMMa, pajuKan, H30MepHus, W30Mepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHbIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOpHUs CTPOEHUSI OPraHUYECKHUX
BemecTB A. M. byriepoBa, 3akOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHIA, JICKAINIME B OCHOBC ITOHHMMAHUSA
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKUX SIBICHUH, (DAKTOJIOTHYECKHE CBEJACHHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCIOJIb30BAaHNN BaKHEUIIINX OPraHUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESTETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XapPaKTCPHBIC MMPU3HAKN HOHHTI/IfI, YCTaHAaBJIMBATH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMCAHUM COCTaBa, CTPOCHUS U
MpEBpalICHUI OPraHMYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, H3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTaHHUYCCKHUX BCHICCTB
AJI WIHTIOCTpalui UX XUMHUYCCKOTO U TPOCTPAHCTBCHHOTO CTPOCHU A,

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJICHKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB TI0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynie COeIuHEHUI
(YrneBomopoapl, KHUCIOPOJ M  a30TCOAEpXKAIIUE COEAUMHEHUs, BBICOKOMOJEKYISIPHbBIC



COCIMHCHMS), JTaBaTh UM Ha3BaHUA 1Mo cuctematudeckoil HomeHkinarype (IUPAC), a Taxxke
NPUBONUTH TPHUBHAJbHBIC HA3BAHHS OTICIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUICH, STHJICHIJMKONb, TIHLEPHUH, (eHom, (GopMalbAeruj, aueTaabAerH], MypaBbHHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BeiecTB A. M. byriepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaThb COCTaB, CTpPOEHHE, (HU3MUECKUe U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTaBUTENCH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, ASTWIEH, NpPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUIEPUH, (PEHOJ, aleTalbACTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUTI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEepU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUUCICHUS [0 XUMHYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINN);

c(OpPMHPOBAHHOCTh YMEHHMH BJIaJIETh CUCTEMOM 3HaHUH 00 OCHOBHBIX METOJAaX HAayYHOTO
MO3HAHMS, WCIONb3YeMbIX B XWMHUU TIPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JUUTsl IPUHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBI3aHHBIX
C BEIL[ECTBAMU M UX IPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYH0H U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH TI0 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHWH IUIAHUPOBATh W BBINOJHATH XUMHYECKUH HSKCIIEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPTaHWYECKHWX BEIIECTB, JACHATypamus OElIKOB TIpU
HarpeBaHWH, IIBETHBIC PEAKIIMU OCITKOB) B COOTBETCTBHM C MPaBUIAMH TEXHUKH 0OE30MaCHOCTH
npu oOpallleHNH C BEIEeCTBAMU U JTAOOpaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUi u
(GbopMyITHpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

Cc(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYI0 HH(OPMAIIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popmaruu, HTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh MpaBWiIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
MOBE/EHNA B OBITY M TPYIOBOM [EATENHHOCTH B LEISIX COXPAaHEHHsI CBOEro 3/I0pOBbI U
OKpYKalolllel MpUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHS HA KUBBIC OPTaHU3MBI
OTpeNeIEHHBIX OPraHUYeCKUX BEIIECTB, MOHMMAs cMbica mnokasatens [IJK, moscHsaTh Ha
IpUMeEpax CIocOObl YMEHBIICHUSI U MPEAOTBPAIICHUS UX BPEAHOTO BO3JCHCTBHS HA OPraHU3M
YeJI0BeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIONIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins nis 3anucu xumMudeckux (Gopmyi.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XHUMHsD)
OTPAXKAIOT:

c(OpMUPOBAHHOCTh TMPEICTABICHUN: O XHUMHUYECKOM COCTABIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XMMHUU B IO3HAHWUU SIBJICHHUA TPHUPOIBLI, B (HOPMUPOBAHUU
MBIIUICHAST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJIATarOUINe
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKasi, BOJOPOAHAs),
KpUCTAJUTMYECKasi  peméTka, THUIIBI ~XMMHUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, SJICKTPOJUTHYECKAS JUCCOLUUALMNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peaKIMHM, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jauccouranuu, nepuoguyeckun 3akoH J[. M. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEUIECTB, 3aKOH COXPAHEHHS W TPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
peakiusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3BIK XUMHHU, MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalue B OCHOBE I[MOHMMAaHUS MNPUYMHHOCTM W CHCTEMHOCTH XHMHYECKUX SBJICHHH,
dakTonornueckue CBEeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30MaCHOM HCIIOIb30BAHUH
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUI BBISBIIATH XapaKTEpPHbIC MPU3HAKU MOHATHUMN, YCTaHABIIUBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX MPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY IJISI COCTABJICHHS
dbopMya BEHIECTB W ypPaBHEHUH XHMMHYECKUX PEAKIMi, CHUCTEMAaTHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBManbHblE Ha3BaHHSA OTICIBHBIX HEOPraHWUYECKHX BEHIECTB (yrapHbId Tras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas M3BECTh, HEraméHash M3BECTh, NMUThEBAs COAa, MUPUT U
ApyrHe);

c(hOopMUPOBAHHOCTh YMEHUM OTNPEACIIATh BAJICHTHOCTD U CTETICHh OKUCJICHUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHAS,
MeTajuInuecKasi, BOJOPOAHAs) B COCAMHEHUSIX, TUIl KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOTO
BeIeCTBAa (aTOMHAs, MOJEKYJSIpHAs, WOHHAs, METAUIMYECKas), XapaKTep Cpeabl B BOIHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHCHU;

c(hOpMUPOBAHHOCTh YMEHUHN yCTAHABIMBATH MPUHAIJICKHOCTh HEOPTAHUYECKUX BEIIECTB
0 MX COCTaBY K ONpeAeNEHHOMY KIACCy/TpyIIe COeIUHEHUN (TIPOCThIE BEIIeCTBa — METAJUIBI U
HEMEeTaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOThI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHuecKux 3anemeHToB /1. 1.
MeHneneeBa, HCIOJIb3Ys MOHATHS «S-, P-, d-3JEKTPOHHBIE OPOUTAIN», «IHEPIETUUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 10 nepuogam u rpynnam [lepuogudeckoil cucrembl XuMuueckux snnemeHTos 1. .
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHBIX KIJIACCOB, MOJATBEPKAATh CYIIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXKJY HEOPraHWYEeCKHMMH BEIIeCTBAMU C IIOMOIUBK YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TUIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuxX BeUIecTB, TeIioBoMy 3(hdexTy peakiuwu,
M3MEHEHUIO CTENCHEH OKUCIICHHUSI SJIEMEHTOB, 0OPAaTUMOCTH PEAKIIMH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHUS PEAKLUN PA3IUUYHBIX THUIIOB, MTOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS pPeakluii HOHHOTO OOMEHA, YUUTHIBASI yCIOBUSA, MPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAHUTH PEAKIUHU, MOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKIUuu OT
pa3IuYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aencTBus (mpuniun Jle [larensbe);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIeXKallue B
OCHOBE TPOMBIIIVICHHOTO TOJyUYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke COPMHUPOBAHHOCTH
MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX MPOoOJIeMax XHUMHYECKOTO
MIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C MCIOIH30BAHUEM TIOHATHUS
«MaccoBasi JI0JisI BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMHUYECKHUX
peakIusIX, MacChl BemecTBa WM 00BbEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIJIOBOTO 3 deKTa peakiuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIa MOJB30BAHUS XUMHUYECKON MOCYAOH U
1abopaTOpHBIM 000PYIOBaHHEM, a TaK)Ke MpaBUiia OOpaIEHUsI C BEECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUUW TIIAHUPOBATH U BBIMOJIHATh XHUMHUYECKUNH JKCIEPUMEHT
(paznoxeHue TEpPOKCHIA BOJOpOAa B TPUCYTCTBUM KaTaau3aTropa, OIPEACICHHE CpPEJbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO WHINKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIH, PeaklMd HMOHHOTO OOMEHa, KAa4eCTBEHHBIE peaklud Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau o TtemMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
06e30macHOCTH TP OOpAIICHUH C BEIIECTBAMH U JIA0OPATOPHBIM 000PY0BaHUEM, MPEICTABIIATh
pe3ynbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMe 3amlucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(MOpMALHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJIOTMYECKU IIeJ1ecO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENHHOCTH B IEISIX COXPAHEHHs] CBOEro 3/I0pOBbI U
OKpYKarolle NPUPOJHOM CpPEelbl, OCO3HABATH OIMACHOCTh BO3JCHCTBHUS HA KUBBIC OPraHU3MBI
OmpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoOb
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPTraHU3M YEJIOBEKA;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISE  CIICTIBIX W CJIA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIONbh30BaTh pPelbeHO-
TOYCYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux Gpopmyit.
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(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHNYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
IIPEICTaBUTENN aJTIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUiEH U IPONWIEH — IpocTeiine 1
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CHUHTCTUYCCKOI'O KaydyKa U pC3UHLL




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHYECKHH psAl. ATIETHIIEH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJIOPOJIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUYHUKY YTIEBOJOPOIOB:

15 MPUPO/IHBIH ra3 U NOMYTHbIE HEPTIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: TUIICHTIIUKOIb U
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeTon

91 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 ITpakTuyeckas pabora Ne 2. «CBoicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTCapI/IHOBaH H OJICMHOBAs KHUCJIOTHhI, KaK

23 MPECTABUTENN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYTaeBopl: COCTaB, Kiaccudukanusi.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpyxTO3a, caxaposa

08 Kpaxman u nemirono3a kak mpupoHbie
MOJIUMEPHI
Kontponbnas paboTta mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCTUHEHUS)

30 AMUJHBI: METHJIAMHUH W aHUJIHH
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpraHUYEeCKUE COCANHEHUS, UX
Oouosnorudeckoe 3HadeHue. [lentumbt

32 benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS

33 OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CHHTE3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypalys aTOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEH CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpynnaM u nepuogam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBaJICHTHOM CBs3U. BonopoaHas cBs3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenennb okucieHus. Bentectsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHUS

[loHsiTHE O NIUCTIEPCHBIX CUCTEMAX.
HctruHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKuX coepnHeHuil. ['eneTnueckast
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTta mo pazaery
«TeopeTudeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX drieMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIIOB




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejIe3a U BX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeramibl, X MOJI0KEHUE B
[lepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB 1. . Menjeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

duznveckre CBOMCTBA HEMETAIIIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHWMHUYECKHE CBOICTBA TAJIOT€HOB, CEPhI U UX
COEJIMHEHU I

23

XuMudeckue cBoMcTBa a3oTa, hocdopa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAIOB U UX
COCIMHEHU

26

O000IIIeHNE U CUCTEMATHU3AIlNS 3HAHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

08 KontpomnbHas pabora no remMam «MeTtamib» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEILIECTB
Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1

34 XUMHS ¥ 37J0POBbE YEIOBEKA 1

OBLIEE KOJIMYECTBO YACOB I1O0 34

[TPOT'PAMME




Hudposas nadbopaTopus 1Mo XuMuM

B

Hafiop npumeRsercs NpH HAY4eHMM SKOMOTHH, GHONOrHM, XHMHH, reorpabuu u NMPUPONOEENeHKE
d TAKHE I8 BHAHBRAYANSHEX HCCIETOBAHRA | NPOEKTHOR JeSTeNLHOCTH MIKOILHHIEOR.
Cocras undposoii naboparopin:
* BeCpOBONHOR MYNETHAATYHK, COALDMKANTRA B CBOEM COCTARE:
- RATYHE AEKTPONPOBOANMOCTH, DOAKNIYAEMENT K BEEIIHEMY DRILEMY MYIETHIATYHKA;
- BATHHK TEMIIEPATYPH MNATHHOELN, MONEMIOYaeMEA K BHEMIHEMY DasbheMy MY NsTHAGTIHES;
- MaTYHE AN H3MepeHns pH, NOARMIOYaeMEil X BHEIIHEMY DasbeMy MY/TETHRATYHEA,
* HononsnTensHEA DaTYHK A0s paloTh C NepcoRaNLHEIM KoMmbpioTepoM Ha Gaze OC Windows:
- QETYHK ONTHHECKOH IIOTHOCTH 525 HM
* KoMnnexT nomonsHTen:Hyx NpHEANNEXHOCTeR U kabenel, TpeNHASHAMEHHHX INS 3apsagxmn
MYNBTHRATHHRS, nopwnioueHHs ofopynozannsa k ITK B o6HOBNEHKR mporpaMMuEoro obecnevenns
MYNETHAATYHEA.

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIUTA YUEHUKA

* Xumus, 10 xnacc/ I'abpuensia O.C., Octpoymon U.T'.,

CnankoB C.A.,AkunonepHoe obiectBo «M3aaTeancTBoO
«IIpocsemenue»

* Xumus, 11 xknacc/ IN'abpuensa O.C., Octpoymos WU.T'.,

CnankoB C.A.,AknoHepHoe o6mecTBo «M31aTenscTBo
«IIpocsemenue»

Terpanp 11 oueHky kayecTBa 3HaHUH K yueOHuky O.C.I'abpuensna
«Xumus 10xmaccy. I'abpuensn O.C, Kynimoa A.B. - M.: [Ipoda, 2014
Pabouas terpans k yueOnuky O.C.I'abpuensna «Xumus 11 kiacc.
bazoBrlitypoBenby, ['abpuensn O.C., fAmykosa A.B., M. «/Ilpoday,

2014.



METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

KouTtponbhble U mnpoBepouHbie paboTel k yueObHuky O.C.I'abpuensina

«Xumus 11xmacc. basosiit ypoBensy, ['abpuensn O.C., bepeskun [1.H.

u 1p., M. «JIpoda»,2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U

PECYPCbBI CETUMHTEPHET

https://ege.sdamgia.ru/

MarepuajibHO-TeXHH4YECKOe o0ecredyeHue y4eOHOro nmpoiuecca

1. Harngauele ¥ JEMOHCTPAIIMOHHBIE CPEACTBA 00 YUEHUS

Ta6aunbl NHCTPYKTHUBHBIE
TABJINIBI ITO XUMHUHU
[Tonryuenue u cobupanue razoB CnuproBka

duznueckue SIBICHNUS U XUMHYECKHE pCaKkuuu

OOpaiiieHre ¢ TBEPIBIMU BEIIECTBAMHU

3aK0H COXpaHEHUsI MACChI BEIIECTB

OO6paiieHre ¢ )KUJIKUMHU BeIIeCTBAMU

Knaccudukanus XuMHYECKUX peakiui PunbTpOBAHKE
OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiimi | [Ipurorosienue pacTBopos
DIIEKTPOIHN3 B3BemmBanune
['eneTnyeckas cBs3b KinaccoB Heopranndeckux | Ileperonka

BEILIECTB

Crpoenue aToma TutpoBanue

DJeKTpOHHbIE OpOUTaANIN

[Tpuembl oOpareHus ¢
71a00PaTOPHBIMIIITATHBOM

MO}I@J’II/I ATOMOB HCKOTOPBIX JICMCHTOB

[TonyueHue u cobupanue razoB

Kpucranisl ["a30Bas ropenka
XUMUYECKas CBSI3b DNeKTpoHarpeBaTenu
BajieHTHOCTB Harpesanue

CreneHp OKUCICHUA

bunapHbie coenHeHNs

HomeHknarypa coneit

TABJIMIIBI IO OPTAHUYECKON XUMHH

O06pa3oBaHne BOAOPOAHBIX CBSI3CH

I'eneTnueckas cBSI3b KJIaCCOB
OpFaHI/I‘-IeCKI/IXBeH_[eCTB

ArneTnien

N3omepus




CTpyKTypa MOJEKYIbl Oenka ["omonorus
[IpocTpancTBeHHas u3omepus OyraHa Homenknarypa oprannueckux
COEMHEHUI
Meran [IpenenbHbIe YrIeBOIOPOIbI
CtpoeHue aToMa yriepoja HenpenenbHble yriieBOAOPOIbI
OTHieH O yHKIIMOHAIBHbIE
bensoun MPOU3BOAHBIE
YIJI€BOIOPOIOB
DnekTpoHHBIC 00s1aka. [lepekpriBanne
AJIEKTPOHHBIX 00JIAKOB
Koanexkuun

«[IIkana TBEpAOCTI

«Kpucrannuueckas pemietka rpagura
«CTeKJIO ¥ U3JeNHs U3 CTEKIIa

«MeTaibl U CILIaBbI»

«AJIOMUHUI

«HyryH u cranb»

«MuHepaisl 1 TopHbIe TOpoABD (49 mopo)
«OCHOBHBIE BH/IBI TPOMBITIUIEHHOTO CHIPHS»
«Hed1b 1 mpoayKTHI €€ nepepadoTKI»
«KaMeHHBI! yroib U MPOYKTHI €r0 IepepadOTKM»
«ILmactmacco»

«Kayayk»

«Bonokna»

«MuHepanbHbIe YI00peHus»

IIpuGopsl, nocya U NPUHALJIEKHOCTH 001Ier0 HA3HAYEHUS

[{upoBoii JaTYMK 3IIEKTPOIIPOBOJHOCTH

Hudposoit gatunx pH

[Mu¢poBoii JaTunK TEMrepaTypsbl

[{udpoBoii 1aTUnK BHICOKOW TeMITepaTyphl

[{u¢poBoit JaTYMK ONTUYECKON MIOTHOCTH

Becui OJICKTPOHHBLIC

MUKpOCKOIT ONITUYECKUI

Anmnapar Juist IpOBEIEHUS] XUMUYECKUX PeaKIuil

Habop st anextponusa

HpI/I60p JJIg OIIBITOB IO XUMHUU C DJICKTPUYCCKUM TOJIKOM

[Tpubop 1 WILIIOCTpalMK 3aKOHY COXPAHEHUSI MACChI BEIIECTB

[enutenbHas BOpOHKA

YcraHoBKa 11 MEPCTOHKH BCIICCTB

banst komOuHMpOBaHHAS TaOOpaTOpHAs

[Tpubop a1 mosTyueHus ra3oB

[ItatuBel METATUTUYECKUE

[IITaTuB 1EMOHCTPALIMOHHBIN

Ha6op apeoMeTpoB (117151 ©3MEPEHHS TUIOTHOCTH JKUIKOCTEH )

ONEKTPOIIUTKA

Habop uvammek [lerpu

JIoxkn JUIA C)KUT'aHUA BCIICCTB

Crynka dgapdopoBas ¢ TeCTUKOM

Habop 6aHoK 17151 XpaHEHHs PEaKTUBOB




Habop ckiIiHOK /U1 XpaHeHus: paCTBOPOB PEAKTHBOB

Hab6op npobupox

CnupToBKa

["oprouee A COUPTOBOK

OuibTpoBaibHas Oymara

Koinba koHnueckas

Komn0a mnockogoHHast

Konb6a kpyriononnas

ITanouka cTexJITHHAS

Yamka JJId BbIIIApHUBAHUA

MepHblid HHIIMHAP

BOpOHKa CTCKJIsIHHAasA

Boponka nactmaccoBast

XMMHYECKUN CTaKaH

CTOJIMK TOIBEMHBIH

Jlyna

TurennHBIC HITUITIBI

[IpoOupkoaepxarenu

Becsl ¢ rupsamu

I[OCKa JJIs1 CYIIKHU TTOCYAbL

QuKH 3aIUTHBIE




