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HOACHUTEJBHASA 3AIINCKA

[IporpamMmMa Mo XMMHHM Ha ypOBHE CpeIHEro oomero oopa3oBaHus pa3padoTaHa Ha
ocHoBe PenepanbHOTO 3aKk0Ha OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoi
Odenepanun», TpeOOBaHWN K peE3yibTaTaM OCBOCHHS (eaepalibHOW 00pa30BaTEIbHON
nporpamMmbl  cpeaHero obmiero oOpazoBanus (POIl COO), mnpeAcTaBiICHHBIX B
®denepanbHOM TOCYJapCTBEHHOM oOpaszoBaTenbHOM ctanaapre COO, ¢ yuérom
Konuenuuu mnpenonaBaHusi y4eOHOro mpeaMeTa «XUMHUS» B 00pa30oBaTeIbHBIX
opranuzanusix Poccuiickoit ®epepanuu, peanu3yroIIMX OCHOBHbIE 00pa30BaTelIbHbBIC
MIPOrpamMMbl, U OCHOBHBIX MOJOKeHUU «CTpaTeruu pa3BuUTUs BocnHUTaHus B Poccuiickoit
®denepanuu Ha iepuon 10 2025 rogay» (Pacmopsixenue [pasutensctBa PO ot 29.05. 2015
No 996 - p.).

OcHOBY MOAXO0JI0B K pa3pabOTKe MpOrpamMmbl 10 XMUMHH, K ONpPEAEIECHUI0 00IIei
CTpareruu OOy4YeHHMs, BOCIHUTAHUS U PA3BUTHUS OOYyYalOIIUXCS CPEICTBAMH Y4E€OHOTO
npeamMerta «Xumusi» aig 10—11 kiaccoB Ha 6a30BOM YPOBHE COCTAaBWIIM KOHIIETITYalIbHbIC
nonoxeruss PI'OC COO o B3auMOOOYCIOBICHHOCTH 1IeJIel, COACp)KaHUs, PEe3yIbTaTOB
oOyueHusi U TpeOOBAHUIN K YPOBHIO OJITOTOBKU BBIITYCKHHUKOB.

XUMHUYECKOe 00pa3oBaHUE, IOJy4aeMOE€ BBITYCKHUKaMHU 00I1e00pa30oBaTeIbHON
OpraHu3allid, SIBJISIETCS HEOThEMIIEMOM 4YacThl0 UX OO0pa30BaHHOCTU. OHO CIYXHUT
3aBEpILAIOIIMM JTAllOM peajv3allid Ha COOTBETCTBYIOLIEM €My Oa30BOM ypOBHE
KJIFOYEBBIX LIEHHOCTEH, MPUCYIINX LIEJIOCTHOM CHUCTEME XMMUYECKOTo 00pa3oBaHUs. DTH
LIEHHOCTU KacaloTCsl TMO3HAHMSA 3aKOHOB MPUPOAbI, (POPMHUPOBAHUS MHUPOBO33PEHUS U
oO11el KylbTyphl YETOBEKA, a TAKKE HKOJIOTMYECKH 00OCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO U MPUPOJIHON cpene. Peannsyercs xumudeckoe oOpazoBaHre 00y4aromuxcsl Ha
YpOBHE cpelnHero oOmero oOpa3oBaHMs CpPEACTBAMH Y4Y€OHOro MpeaMeTa «XUMHs»,
COJIEpKaHUE U MOCTPOECHHE KOTOPOIO OIPEAENIEHBI B IPOrpPaMME IO XUMHUU C YYETOM
cHelU(pUKN HAYKH XUMHH, €€ 3HAUEeHUs B TIO3HAHUM MPUPOJBI U B MaTepUaIbHON JKU3HU
oOmecTBa, a TakXke C Y4E€TOM OOIMX UelNeil W MNPUHIMIIOB, XapaKTepU3YIOIIHUX
COBPEMEHHOE COCTOSIHME CHCTEMBbl CpeaHero oomiero oOpasoBanus B Poccuiickoit
denepanum.

XuMHUsl Kak DJEMEHT CHCTeMbl €CTECTBEHHBIX HAayK HIpaeT ocoOyl poiib B
COBPEMEHHOW LMBWIM3ALMU, B CO3JaHUU HOBOW 0a3bl MarepuaibHOM KyJabTypbl. OHa
BHOCHUT CBOH BKJIaJ B (POPMHUPOBAHUE PAIMOHAIIBHOI'O HAYYHOTO MBILUICHUS, B CO3/IaHHE
LEJIOCTHOTO MPEACTABICHUS 00 OKPYXAIOIEM MUPE KaK O €MHCTBE MPUPOBI U YEeJIOBEKa,
KoTopoe (GopMUpYyeTCs B XUMHM Ha OCHOBE IIOHMMAaHHS BEIIECTBEHHOTO COCTaBa
OKPYXAIOILEro MUPA, OCO3HAHUS B3AUMOCBSI31 MEXK]ly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU
1 BO3MOKHBIMH 00JIACTMH MPUMEHEHHUS.

TecHo B3aMMOJEHCTBYST C JPYTMMU €CTECTBEHHBIMM HAayKaMU, XUMHUS cCTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIbTYpPbI, HEOOXOUMBIM YCIOBHEM YCIICITHOTO TPyAa U
KU3HU KaKJI0ro ujeHa oOmiectBa. COBpeMEHHAsl XMMUsSl KaK HayKa CO3MJaTelbHas, Kak
HayKa BBICOKHUX TEXHOJIOTUH HampaBiieHa HA pelIeHre TI00aIbHBIX MPOOJIEM YCTOMYUBOTO
pPa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTHUECKOW, MHUIIEBOM, 3KOJIOTHYECKOM
0€30MacHOCTH U OXPaHbI 3J0POBBSI.



B cooTtBercTBUM ¢ O0IMIMMH LENSIMA U MPUHIUIIAMH CPEIHEro 00I11ero oopa3oBaHus
cogepxkanne tmipeamera «Xumus» (10—11 xkmaccel, 0a30BBI  ypOBEHb H3YyUCHHS)
OPUEHTHPOBAHO MPEUMYILECTBEHHO Ha OOILEKYJIbTYPHYIO MOJATOTOBKY OOy4YaroIIuXcs,
HEOOXOJAMMYIO MM JUJIi BBIpAa0OTKA MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOIO
BKJIFOYEHHS B JKM3Hb COLIMYMa, IPOJOJDKEHUs 00pa30BaHUS B PA3IMYHBIX 00JIACTAX, HE
CBS3aHHBIX HEIIOCPEJICTBEHHO C XUMHMEM.

CocTraBnsiomuMu npeaMera « XuMus» SIBISIOTCS 0a30Bble Kypehl — « OpraHundeckas
xumus» U «OOIIas U HEOpraHM4ecKass XMMUsS», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUs
KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HAYKU: CUCTEMA 3HAHUH 110 HEOPTAaHUYECKOW XUMHH
(c BKJIIOYEHHMEM 3HAHWM W3 OOIIe XWMHUHU) M Oopranmdyeckoi xumuu. dopmupoBaHue
JAaHHOM CHCTEMbl 3HAHMW NIPU HU3YYEHUU MpeaMeTa O0O0eCleYrBAeT BO3MOXKHOCTh
pPaccMOTPEHHsI BCErO MHOToOOpa3usi BEIIECTB Ha OCHOBE OOIIMX IOHATUM, 3aKOHOB U
TEOPUN XUMUHU.

CtpykTypa coaepxanuss KypcoB — «Oprannueckas xumus» u «O6mas u
HEOopraHuyeckas XUMus» cpopMupoBaHa B IpOrpaMMe 10 XUMUU Ha OCHOBE CUCTEMHOTO
MOJIX0Ja K U3YUYEHHIO yueOHOro MaTepuana U 00yclIOBIeHa UCTOPUUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAaHUU Ha ONPEACIEHHBIX TEOPETHYECKUX YpoBHsAX. Tak, B Kypce
OPraHWYECKOM XWMHH BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCUYECKOW TEOPUH
CTPOCHHUSI OpPraHMYECKMX COECIAVMHEHWH, a TaKKe Ha YPOBHE CTEPEOXMMHUYECKUX U
AJIEKTPOHHBIX IMPEACTaBICHUN O cTpoeHuH BemiecTB. CBeleHHS 00 M3ydaeMbIX B Kypce
BELIECTBAX JIal0TCS B Pa3BUTUU — OT YTJIEBOJOPOJIOB JI0 CIOKHBIX OMOIOTMUECKU aKTUBHBIX
COelMHEeHHI. B Kypce opraHnueckoill XMMHUH MOJy4YaloT pa3BUTHE C(POPMUPOBAHHBIE Ha
YPOBHE OCHOBHOTO 00IIEro 00pa30BaHuUs EPBOHAYAIIbHBIE TIPE/ICTABIICHU O XUMUYECKOU
CBA3M, KJIACCU(UKAIIMOHHBIX MPU3HAKAaX BEIIECTB, 3aBUCUMOCTU CBOMCTB BEIIECTB OT MX
CTPOEHMS, O XUMUYECKON PEAKIIUU.

[Ton HOBBIM yTJIOM 3peHUs B IpeaMeTe « XuMus» 0a30BOT0 YPOBHSI pacCMaTpUBAETCs
M3YYEHHBI Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa30oBaHUSl TEOPETHUYECKHM MaTepuan u
(aKkTOJIOrMYeCcKne CBEAEHUSI O BEIECTBAX U XMMHUUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OO011as 1 HeopraHuyeckas XUMHsD» 00y4JaronMMCs IPEAOCTaBISETCSI BO3MOKHOCTh
OCO3HATh 3HAYEHUE NEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOI0JIOTUYECKUX
NO3UIMHI, TIyOXe MOHATh HCTOPUYECKOE H3MEHEHHE (PYHKIMH 3TOro 3akoHa — OT
0000111a011el 10 0OOBSICHAIONIEH U TPOTHO3ZUPYIOIIEH.

Ennnas cucrema 3HaHUIM O BAXKHEMIINUX BEIIECTBAX, UX COCTABE, CTPOEHUU, CBOWCTBAX
Y NPUMEHEHHH, & TAKKE O XMMHUYECKUX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX
MpoTeKaHus JonoHseTcs B Kypcax 10 u 11 kitaccoB anemMeHTaMu CoiepKaHusl, UMEIOIMMU
KyJIbTYPOJIOTHYECKUH U MPUKIATHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT OHHUMAaHUIO
B3aMMOCBSI3M XUMHUHU C JPYTMMM HAyKaMH, PAacKpbIBAIOT €€ poJib B IIO3HABATEIBHON U
IPAKTUYECKON JEeATEIIbHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBaXEHUS K
MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTHUECKUX MPUIOKEHUN XUMHUH, TIOMOTAIOT
BBIIIYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO M JHMYHOCTHO 3HAUYMMBIX MpOOJIeMax,
CBSI3aHHBIX C XHMMHEH, KPUTHUYECKU OCMBICIMBATh MH(OPMALMIO U NPUMEHATH €€ IS
[OMOJHEHUSI  3HAHWM, pEUICHUS  MHTEJUICKTYaJlbHBIX M DKCIIEPUMEHTAJIbHBIX
HCCIIEIOBATENbCKUX 3a/1ad. B 1eiaoM cogepxanue ydeOHOTO mpeaMera « XUMUs TaHHOTO
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YpOBHS ~ HM3y4€HHUST  OpPUEHTHpPOBaHO Ha  (opmupoBaHHME y  OOyYaroIIMUXCS
MHUPOBO33PEHYECKON OCHOBBI JJii TOHUMaHUs ¢uiaocopckux uIen, TaKuxX Kak:
MaTepUaAIbHOE EJMHCTBO HEOPraHMYECKOTO M OPraHMYeCKOro MHupa, OOYCIOBJIEHHOCTH
CBOWMCTB BEILIECTB UX COCTABOM M CTPOCHHEM, TO3HABAEMOCTh MPUPOIHBIX SIBICHUN MMYTEM
AKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUUNA MEXKIY HOBBIMH (PAKTaMU M TEOPETUUECKUMU
IPEANnoChUIKaMHU, OCO3HAHUE POJIM XMMUU B PEIICHUH SKOJOTUYECKUX MPOOJIEM, a TaKKe
npo0sieM cOEpeKeHUsI YHEPTETUYECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHH U
MaTepHuaoB.

B mnnane pemieHus 3agad BOCHUTAHUS, Pa3BUTUS M COLMAIM3ALMU OOYYarOIIHUXCS
MPUHATHIC TPOTPAMMOM 1O XUMHUHU MOJXOJIbI K ONPEACICHUIO COJECPKAHUS U MTOCTPOCHUS
npeaMeTa MpeayCMaTpuBalOT (OPMUPOBAHUE YHUBEPCATBHBIX YUE€OHBIX JEHCTBUU,
UMeIMX 0a30BO€ 3HAYEHUE JIJIS PA3IMYHBIX BUJOB JCSATEIBHOCTU: PEIICHUS TPOOIieM,
MOMCKa, aHajau3a U o0paboTku WHGOPMAIMU, HEOOXOAUMBIX JJIsi IPUOOPETEHUSI ONbITa
MPAaKTUYECKOM M MCCIIEIOBATEIbCKOM JEATEIbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B
MMO3HAHUU XUMUHU.

B mpakTtuke nmpenojiaBaHusl XUMUU KaK HA YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHus,
TaKk ¥ Ha YPOBHE CpeIHEro oOIIero oOpa3oBaHUs, MPHU OMPEICICHUU COACPKATEIHHOU
XapaKTePUCTHUKU LIeJIeH U3yYeHHUs MpeIMEeTa HaIlpaBJICHUEM NIEPBOCTEIIEHHOW 3HAYUMOCTHU
TPaIUIIMOHHO TpU3HAETCS (HOPMUPOBAHUE OCHOB XHMHMUYECKON HAayKu Kak oO0JacTu
COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKOM IESITEIbHOCTH YEJIOBEKA U KaK OJTHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOAMYECKONM TOYKHU 3pEHUSI TaKOM MOJIXO0Hd K
OMpENEICHUIO LIETe U3yUeHHUsI IPeaMETa SBISETCS BIOJIHE ONMPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU IEISIMU U3YUYEHUSI PEeIMeTa « XUMHUS) Ha
6a3oBom ypoBHe (10 =11 ki1.) ssBIISIIOTCS:

e (GopMUPOBAHHE CHUCTEMbl XMMUYECKUX 3HAHUN KaK BaKHEWIEW COCTABIISIONICH
€CTEeCTBEHHO-HAyYHOW KapTHUHBI MHpPA, B OCHOBE KOTOPOW JIeKAT KIIHOUEBBIC
NOHATHS, (QyHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XHMHH, OCBOCHUE SI3bIKA HAYKH,
YCBOCHUE U MOHUMAaHHE CYIIHOCTH JOCTYIHBIX 0000IIEHUH MUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHHS;

e (opMupoBaHUE U Pa3BUTUE MTPEACTABICHUIN O HAYYHBIX METOIaX MTO3HAHUS BEIIECTB
U XUMHYECKHX PpPEaKUUM, HEOOXOAUMBIX [JIi NPUOOPETEHUsT  YMEHUM
OpPUEHTUPOBATHCA B MHUPE BEIIECTB U XUMUUYECKUX SIBICHHI, UMEIOIINX MECTO B
MPUPOJE, B MPAKTUYECKON U TOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CHOCOOOB JEATEIBLHOCTH, CBSI3AHHBIX C HAONIOACHHEM U
OOBACHEHHEM XUMHUYECKOI'O 3KCIEPUMEHTA, COOJIIOJICHHEM MpaBuUil 0€30MacHOro
oOpallleHusI C BEIIECTBAMM.

Hapsiny ¢ aTum, copeprkarenpHas XapaKTepUCTUKA LEJIeH U 3a/1a4 U3y4EHUs IpeIMeTa
B MpOrpaMMe IO XUMUU YTOUYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUM C HOBBIMU
OPUOPUTETAMU B CUCTEME CpeliHero obiiero oOpazoBaHusi. CeronHs B NpenojaBaHUU
XUMUU B OOJbIIEH CTENEHH OTHAETCS MPEANOYTEHUE MPaKTUYECKOW KOMIIOHEHTE
comepkaHusi ~ OOydYeHHs,  OPUCHTHPOBAHHOM  HAa  TOATOTOBKY  BBITYCKHHKA
oOmeoOpa3oBaTebHON  OpraHW3alid, BIQACIONIETO HE  HAOOpOM  3HAaHWUU, a



(YyHKIIMOHATBLHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHSIMU aKTUBHOTO TTOTYUYEHUS
3HAHWI U IPUMEHEHHUS UX B PEAIbHOM KU3HU JUIS PEIICHU TPAKTUYECKHUX 3a]1ay.

B cBs3u ¢ 3TUM npu H3ydYeHUM NpeaMera «XHUMHs» JIOMUHHUPYIOIIEe 3HaueHue
MPUOOPETAIOT TAKKUE 1IETTU U 33791, KaK:

aganTays OoOydJaronmuxcsi K YCJIOBUSM JIMHAMHYHO Pa3BHUBAIOMIETOCS MHPA,
(GbopMHUpOBaHNE HMHTEIUICKTyaJIbHO Pa3BUTOW JMYHOCTHU, FOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEJIbHOMY MPUHSATHUIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIICCTBAMHU U UX MPUMEHEHUEM;

dopMupoBaHre y 0OyYarOIIUXCS KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIIUN),
MMEIOIINX YHUBEPCATHHOE 3HAYCHWE JJISl PA3IMYHBIX BUIOB JACATEIHHOCTH: PEIICHUS
poOJieM, MOUCKa, aHaJIn3a U 00pabOTKU MHGOPMAIIUU, HEOOXOAUMBIX JIJI IPHUOOPETEHUS
OTbITA JIEATEILHOCTH, KOTOpas 3aHUMAeT BaXKHOE MECTO B MTO3HAHWU XMMUHU, a TAKXKE JIJIs
OIICHKH C TIO3WIUHA DSKOJOTHYECKOW OE€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XUMUYECKUX MPOIECCOB HA OPTAaHU3M YEJIOBEKa U TIPUPOTHYIO CPENY;

pPa3BUTHE TO3HABATENBHBIX HMHTEPECOB, HWHTEJUICKTYaJIbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTEM 00yUarOIUXCsl: CTOCOOHOCTH CaMOCTOSATEIBLHO MPUOOPETATh HOBBIC 3HAHUS
[0 XUMHUHU B COOTBETCTBHUH C )KM3HEHHBIMU MOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHbBIC
MH(POpPMAITMOHHBIE TEXHOJIOTHUU JUIsl TIOUCKA U aHajdu3a y4eOHOM U Hay4dHO-TIOMYJISIPHOU
nH()OpPMAITUU XUMHIECKOTO COJCPIKaHMUSI;

dbopMHupoBaHWEe W PAa3BUTHE y OOYUYAIOMIUXCSA ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOJIOMATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, TMPH TUIAHUPOBAHUU W TPOBEACHUM XHUMHUYECKOTO
DKCIIEPUMCHTA;

BOCITUTaHUE Yy 00yJaronuxcsl yOe:KIEHHOCTH B TYMAaHUCTHYECKOW HANPAaBICHHOCTH
XUMUHU, €€ BaXHOW POJIM B PEIICHUH TIOOATBHBIX TPOOJIEM PAIMOHAIBEHOTO
MIPUPOIOTIOTH30BAHMSI, TOTIOIHEHHUS YHEPTETUYECKUX PECYPCOB M COXPAHEHUS IPUPOJTHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OCPEKHOTO OTHONICHHSI K MPUPOJIC W CBOEMY
3I0POBBIO, a TaK)Ke MPHOOPETCHHS OIbITa HCIIOIB30BAHUS IMOJYYCHHBIX 3HAHWUW IS
MPUHSTHUS TPAMOTHBIX PEIICHUHN B CUTYaIlUsIX, CBA3aHHBIX C XUMUYECKUMU SBIICHUSMH.

B yuebHOoM miane cpemHero oOmiero o0pa3oBaHHsS TpeaIMeT «XUMHUS» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MpeaMeTHOM 00nactn « EcTecTBeHHO-HAyUYHBIE PEIMETHI.

OO6miee yucao 4YacoB, OTBEACHHBIX MJIA M3Y4YCHUS XUMHUHM, Ha 0a30BOM YPOBHE
cpeaHero odmiero odopaszoBanus, cocrapisieT 136 yacos: B 10 kimacce — 68 yacos (2 yaca B
Hezeno), B 11 kmacce — 68 yacos (2 yaca B HEEIIO).

COAEPKXAHUE OBYUEHUS
10 KUIACC
OPI'AHUYECKASA XUMHUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpeameT opraHMYeckoll XWMHUH: €€ BO3ZHUKHOBEHHE, PAa3BUTHUE U 3HAYEHUE B
NOJIYYEHUH HOBBIX BEUIECTB U MATEPUANIOB. T€OpHUs CTPOECHHSI OPTraHUYECKUX COECTUHEHHM
A. M. byrtnepoBa, €€ ocHOBHbIe MoJokeHUs. CTPYKTYpHBIE (OPMYJbl OPraHUYECKHUX



BelecTB. ['omonorus, n3omepus. XuMUUecKas CBA3b B OPraHMYECKUX COEIMHEHMSIX —
OJIMHAPHBIE U KPATHBIE CBA3H.

[IpeacraBinenre o0 Kilaccu@uKalud OpraHUYeckux BemiecTB. HomeHknaTtypa
OpraHUYEeCKUX COEAMHEHUM (CHCTeMAaTH4YecKas) U TPUBUAIbHBIE HA3BaHUS BaXKHEHIIMX
MPEACTABUTENEH KIIACCOB OPraHUYECKHUX BELIECTB.

DKCnepUMEHTAIbHBIE METOIbI U3YUEHUS BEIIECTB U UX MTPEBPAICHHI: 03HAKOMJIICHHE
Cc oOpa3laMu OpraHMYECKUX BEIECTB M MaTepuajaMud Ha UX OCHOBE, MOJECIUPOBAHUE
MOJIEKYJI OPraHUYECKUX BEIIECTB, HAOIIOACHUE U OMUCAHUE IEMOHCTPALMOHHBIX OIBITOB
[0 MPEBPALIECHNIO OPraHUYECKUX BEIIECTB NPHU HArpeBaHuu (IUIaBJICHUE, OOYIIIMBaHUE U
rOpeHue).

YriaeBoaopoabl

AnKaHBI: COCTaB U CTPOCHHME, TOMOJIOTMYECKUI psAl. MeTaH U 3TaH — MPOCTEMIINe
MPEACTABUTENN AJTKAHOB: (PU3MYECKHE U XMMHUYECKUE CBOMCTBA (peakUUH 3aMEICHUs U
rOpEeHus1), HaXOXKJACHUE B IPUPOJIE, TOIYyUEHUE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHHME, TOMOJIOTMUECKMI psiA. OTWIEH W NPONWIEH —
IpocCTeilie MPEeACTaBUTENN AIKEHOB: (PU3UYECKHE U XUMHUYECKHE CBOWMCTBA (peakuuu
TUAPUPOBAHUS, TaJOICHUPOBAHMS, THApATalMd, OKUCICHUS W  IOJHMMEPHU3ALNH),
MOJIyYeHUE U IPUMEHEHHUE.

Ankaauensl: OyrtagueH-1,3 u wmetunOyranues-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKHE CBOMCTBA (peakuus nonuMepusanun). [lomyyeHne cHHTETHUECKOT0 KayuyKa U
PE3HHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHMS, TOMOJOTMYECKUN psAln. ALIETHIEH —
MPOCTEUILINI TPEACTABUTENb AJTKHUHOB: COCTaB, CTPOCHHE, (PU3NYECKHE M XUMHUYECKHE
CBOMCTBA (peakuuy ruApUPOBAHUS, TATOTEHUPOBAHUS, TUPATALIMH, TOPEHHUS ), TOTYyUEHUE
Y IPUMEHEHUE.

Apensbl. benzoun: cocras, cTpoeHue, GU3NUECKUe U XUMHUYECKUE CBOMCTBA (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), MOTYyUYEHUE U IPUMEHEHUeE. 101yon. cocmas, cmpoeHue,
Qusuyeckue u XumuueckKue coOUCMBA (peakyuu 2alo02eHUpPO8aAHUs U HUMPOBAHUSL),
nonyuenue u npumeHenue. TOKCHUYHOCTb apeHOB. ['eHeTHMYeckas CBS3b MEXKIY
YTJIEBOAOPOAAMHU, PUHAUIEKAIIMMHI K PA3IMYHBbIM KJIACCAM.

[IpuponHble UCTOYHHMKHU YTIIEBOAOPOAOB. [IpuponHbiili ra3 u momyTHble HETSHBIC
ra3pl. HedTh 1 e€ npoucxoxaenue. CrocoObl nepepabOoTKu HePTH: TEPErOHKa, KPEKUHT
(TepMHUUECKHM, KaTaIUTUYECKHil), nuponu3. I[lponykTel mnepepaboTku HepTH, HX
NpPUMEHEHHE B MPOMBINUICHHOCTH M B ObiTy. KameHHBIH yroib W TPOAYKTHI €ro
nepepadoTKH.

DKCneprUMEHTAIbHBIE METO/IbI U3YUEHUS BEIIECTB U MX IPEBPAILLCHUN: 03HAKOMJICHUE
c oOpa3lamu IJIacTMacc, KaydykoB W pe3uHbl, koiuiekuuu «HedpTtb» u «Yromby,
MOJICIMPOBAaHUE MOJIEKYJ YTJEBOJAOPOJOB M TallOT€HONMPOU3BOAHBIX, IPOBEICHUE
IPAKTUYECKON pabOoThI: MOTYYSHHE STUIICHA U U3yUYEHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Bbluucienus mno ypaBHEHHIO XMMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA WM MPOIYKTa PEAKIIMH MO0 W3BECTHBIM Macce, 00bEMY, KOJIMUECTBY
OJIHOTO U3 HUCXOJIHBIX BEIIECTB WJIK IPOIYKTOB PEAKLIUN).




Kucnaopoacoaepxaiue opranuieckue coeUHEeHUs

[IpenenbHble OAHOATOMHBIE COUPTHL. MeTaHOI M ATaHOJ: CTpOCHHE, PU3HUECKUE U
XUMUYECKME CBOMCTBAa (peakluuMu C aKTHUBHBIMH METaJJIaMH, TallOT€HOBOJOPOAAMH,
ropeHue), NpuMeHeHue. BogopoaHble CBSI3W MEXy MOJIEKyJaMH chupToB. [leiicTBue
METaHOJIA U 3TAHOJIa Ha OPTaHU3M YEJIOBEKA.

MHoOroaToMHbI€ CHUPTHL. DTUIEHTIIUKONIb U TIULEPUH: CTPOCHUE, (PU3NYECKHE U
XUMHUYECKUE CBOMCTBA (B3aMMOJCHCTBUE CO IIEJIOYHBIMU METaJJIaMU, KayeCTBEHHas
peakius Ha MHOTOAaTOMHbIE cHUpThI). JleiicTBUe Ha opraHu3Mm uesnoBeka. [IpumeHeHue
TJIALEPUHA U ATUJICHIJIMKOJIS.

@deHo: cTpoeHUE MOJEKYJbI, (PU3HUECKhe U XUMHUYECKHE CBONCTBA. TOKCHYHOCTD
¢denona. [Ipumenenue deHoma.

Anpaerunbl U kemownsi. Dopmanbaeru, aneTanbIerul: CTpOeHUEe, (GU3NUECKHE U
XUMHUYECKUE CBOKMCTBA (PEAKIMKM OKUCIEHHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIUN),
MOJIyYeHUE U PUMEHEHHUE.

OnHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAs M yKCyCHas
KHUCJIOTBI: CTpOCHUE, (U3MUECKUE U XUMUYECKHUE CBOMCTBA (CBOMCTBA, 00IIME I Kilacca
KHCIIOT, peakius dTepuPpUKaINK), OTydyeHrue 1 npuMeHenrne. CTeapuHoBasi U OJICMHOBAs
KHUCJIOTBl KakK MPEJCTABUTEIN BBICIIUX KAPOOHOBBIX KUCIOT. Mbla KaK COJM BBICIIHUX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBHE.

Crnoxnble 3(UPH KaK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['MIpONN3 CIIOXKHBIX
a¢upos. Kupsl. I'naponus xupos. [I[pumenenue xupos. buosornueckas posib KUPOB.

VYraeBoawl: cocTaB, KiaccupuKalus YrieBoJ0oB (MOHO-, AW- W TOJHCaXapHJibl).
['mroK03a — npocTeNINil MOHOCaXapui: OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbI, PU3NYECKHE U
XUMHYECKue cBoMcTBa (B3aumoieictrue ¢ ruapokcuaom meau(ll), okucnenne ammruauyHbpIM
pactBopoM okcuaa cepebpa(l), BoccTtaHoBICHHE, OpOKEHHE TJIIOKO3bI), HAXOXICHHE B
npupose, NpUMEHEHue, Ouonorudeckas poisib. PorocuHTe3d. DpykTo3a Kak H3OMEp
TJIFOKO3BI.

Kpaxman u wmemmono3a Kak mOpupoaHble mojguMepbl. CTpoeHue Kpaxmana u
eJUT07103bl. PU3NUECKMEe U XUMUYECKHE CBOMCTBA Kpaxmana (THUIpPOJIN3, KaueCTBEHHAs
peaKIUs C UOJIOM).

DKCIEpUMEHTAIbHBIE METOJIbl M3YUYEHHUSI BEIIECTB U UX MPEBPAILCHUI: TPOBEIAECHNUE,
HaOJII0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHbBIE
peaKIMK OJJHOATOMHBIX CIUPTOB (OKHUCIeHHE 3TaHona okcuaoM meau(ll)), MHoroaToMHBIX
CIUPTOB (B3aUMOJICHCTBUE MHIEpUHA ¢ TuapokcuioM menu(ll)), anbaerunos (OKuciaeHue
aMMUa4dHBIM pacTtBopoM okcuaa cepeodpa(l) u rumpoxcugom memu(ll), B3ammoneincTBue
KpaxMaJjia ¢ MOJIOM), TIPOBEJACHUE MPAKTHUECKON pabOThl: CBOMCTBA pacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérnrlie 3agaun.

Brruucnenus mo ypaBHEHHIO XUMHUYECKON peakimuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA MU MPOIYKTa PEAKIIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJIHMUECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

A30TcozeprKale OpraHM4ecKue COCINHEHUS.



AMUHOKHUCIOTBl Kak aMQOTepHbIe OpraHuveckue coeauHeHus. Dunueckue u
XUMHUYECKHE CBOMCTBA aMHMHOKHUCIIOT (Ha MpUMEpe INuIuHa). buonornueckoe 3HaueHue
aMUHOKHCIIOT. [lenTuasl.

benku kak nmpupoaHbIe BEHICOKOMOJIEKYJISIpHbIE coeluHeHus. [lepBuyHas, BTopuyHas
Y TPETUYHAS CTPYKTypa OeNKOB. XMMHUUYECKHE CBOMCTBA OEIKOB: TUAPOIN3, J€HATYpaLUs,
KayeCTBEHHbIE PEAKIIMH HA OEIIKH.

DKcrepuMEHTAIbHbIE METO/IbI U3yUEHUS BEIIECTB U UX IPEBPALICHUN: HAOII0IeHUE U
ONKCAHUE JIEMOHCTPALIMOHHBIX OMBITOB: JIEHATypalus OEIKOB MPU HarpeBaHWUH, LIBETHHIE
peakiuu OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MTOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALINH, CPENHSSA MOJIEKYIJIsipHas Macca. OCHOBHBIE
METO/Abl  CHHTE3a  BBICOKOMOJIEKYJSIDHBIX  COCOUHEHUH —  TOJUMEpU3aluus |
MOJIMKOH/ICHCALIHS.

OKCIEpUMEHTAIBHBIE METO/IbI U3YUECHUS BEIIECTB U MX IPEBPALLECHNN: O3HAKOMIICHUE
¢ 00pa3iamMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpenMeTHbIE CBA3H.

Peasmszanust MeXnpeaMETHBIX CBSA3EH IPU U3YYEHHH OpraHudeckod xumuu B 10
KJIACCE€ OCYIIECTBIISIETCS YE€pe3 HCMOJIb30BAHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK M TOHATHH, SBISIFOIIUXCS CUCTEMHBIMU U OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO01re ecTeCTBEHHO-HAYyYHbIE TOHSTHS: SIBJICHUE, HAYYHBIA (DAKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalM3, CUHTE3, KiIacCUPUKalusi, MEePUOJUYHOCTb, HAOIIOACHUE, H3MEPEHHE,
AKCIIEPUMEHT, MO/ICJIMPOBAHUE.

@uznka: MaTepus, dHEPIus, macca, aToM, 3JIEKTPOH, MOJIEKyJa, dHEPreTHYECKUI
YpOBEHb, BEIIECTBO, TeJIO, OOBEM, arperaTHOE COCTOSHUE BEIIECTBa, (U3NYECKUE
BEJIMYMHBI U €IUHULBI UX U3MEPEHHUS.

buonorus: kneTtka, opranusm, ouocgepa, 0OMEH BEIIEeCTB B OpraHu3Me, POTOCUHTES,
OMOJIOTUYECKH aKTUBHBIEC BEIIeCTBA (O€TKU, YTIEBOIbI, YKUPHI, PEPMEHTHI).

['eorpacdusi: MuHepasbl, TOpHbIE TOPO/IbI, OJIE3HbIE HCKOMAeMbIe, TOIUIUBO, PECYPCHI.

TexHonOrus: NUIIEBbIE NPOAYKTHI, OCHOBBI PAlMOHAIBHOIO MHUTAHUS, MOIOIIUE
CpEelICTBa, IEKAPCTBEHHbBIE U KOCMETUYECKUE MTPenapaThl, MaTepUalibl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KUIIACC

OBIIAA U HEOPTAHNYECKASA XUMHUA

Teopernyeckne 0CHOBbI XUMUH

XuUMUYEeCKUH 3NeMeHT. AToM. Slapo aroma, M30TONBL. DJEKTpPOHHAs O0O0JIOYKA.
DHepreTHdecKrue YpPOBHHU, MOIYypOBHH. ATOMHBIE opOuTtamu, S-, P-, d- SJIeMEHTHI.
Oco0OeHHOCTH pacipesieleHHs MIEKTPOHOB MO0 OpOUTANISAM B aToMax 3JEMEHTOB NEPBBIX
YeThIPEX MEPUOI0B. DIEKTPOHHASI KOH(PUTypaLusi aTOMOB.

Ilepnognueckunt 3axkoH U llepuonnueckas cucrteMa xuMudecKkux 3yeMeHToB /1. .
MenpneneeBa. CBsi3b NMEPUOAUYECKOrO 3aKOHA U Ileproanyeckoil CUCTEMBI XUMHUYECKHX
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anementoB JI. WM. MeHnneneeBa ¢ COBpPEMEHHOM TEOpPUEH CTPOCHHSI aATOMOB.
3aKOHOMEPHOCTH M3MEHEHHs CBOWCTB XUMHUYECKHX OJJIEMEHTOB U OOpa3yeMbIX HMHU
IPOCTBIX U CJIIOKHBIX BEILIECTB I10 FPYINaM U NEPUOIaM. 3HAUCHHUE MTEPUOANIECKOTO 3aKOHA
B Pa3BUTHH HAYKH.

CrpoeHue BeniecTBa. XUMHUYECKasi CBSI3b. BUabl XUMHUECKON CBsI3U (KOBaJEHTHAas
HEemoJIApHasE W TMOJISIpHAsl, MOHHAsA, MeTauiMueckas). MexaHu3mMbl 00pa3oBaHUs
KOBQJICHTHOM XMMHUYECKOU CBsI3UM (OOMEHHBIN W JOHOPHO-aKIENTOPHBIN). Bomgopoanas
CBA3b. BaneHTHOCTh. DieKTpooTpuLaTeabHOCTh. CTENEHb OKUCIECHUS. VIOHBI: KaTUOHBI U
AHVOHBI.

BemectBa MOJIEKYJIIDHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTBA. THUIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT
TUIA KPUCTAJUTMYECKON PEIIETKH.

[lonaTtne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUTOMIOHBIE pacTBOpPBl. MaccoBas
JIOJISI BELIECTBA B PACTBOPE.

Knaccudukanuss HeopraHmdeckux coenvHeHud. HomeHknaTypa HeopraHM4ecKux
BEIECTB. [ 'eHeTnyecKas CBA3b HEOPraHWYECKUX BEILECTB, IPUHAISKAIINX K Pa3IUIHBIM
KJIaccam.

Xumnueckas peakius. Knaccupukanus XUMUYECKUX PEAKIM B HEOPTraHUYECKOU U
OpPraHWYECKOM XHMHMH. 3aKOH COXPAaHEHHsSI MacChbl BEUIECTB, 3aKOH COXPAaHECHHUS U
MPEBPAILICHUS SHEPTUU NTPU XUMUUECKUX PEAKLIHSIX.

CkopocTb peakium, €€ 3aBUCUMOCTb OT pa3In4yHbIX GakTopoB. OOpaTUMble peakLuu.
Xumuyeckoe papHoBecre. MaKkTOphl, BIUAIONINE HA COCTOSSHUE XUMHYECKOTO PABHOBECHS.
[Tpuaumn Jle Hlarense.

Onextponutuyeckas auccounanusi. CuiibHbIe U cinalble 31eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEILECTB: KUCas, HEUTpaIbHAas, IIEJTOYHAS.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

DKCIEpUMEHTANIBHBIE METO/IbI N3YUYECHHS BELIECTB U UX IIPEBPALICHUI: AEMOHCTpALUs
tabnun «llepuoandeckas cuctema xumudeckux sneMenToB [l. . MeneneeBay, u3yueHue
MoJieNiell KPpUCTAJUTMYECKUX DPEIIETOK, HAOMIOJCeHHE M ONUCAaHUE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3yIoKEHHE MEPOKCHIAa BOJAOPO/Ia B MPUCYTCTBUU KaTalnu3aTopa,
ONPENEIICHUE Cpenbl PacTBOPOB BEILIECTB C IMOMOIIBI) YHUBEPCAIBHOIO HMHIAMKATOPA,
peakiMy MOHHOrO0 OOMEHa), MPOBENCHHE MPAKTUYECKON padoThl «BnusHUE pa3iaudHbIX
(aKTOpPOB Ha CKOPOCTh XMMHUYECKON peaKIm.

Pacuérnble 3anaumn.

Pacuétbl mo ypaBHEHHMSIM XMMHUYECKHX PEAKIHi, B TOM YHUCIE TEPMOXUMHUYECKUE
Pacy€ThI, pacu€Thl C UCIIOIb30BAHUEM MOHATHS «MACCOBAs 10JIS1 BEIIECTBAY.

Heoprannuyeckasi xumms

Hemeramnel. Ilonoxenue nHemerauioB B llepuogmueckonl cucremMe XUMUYECKUX
sanemenToB J[. . MenneneeBa u ocoOeHHOCTH CTpOeHUST aTOMOB. DU3UYECKHE CBONCTBA
HEMETa/UIOB. AJIJIOTPONHS HEMETa/UIOB (Ha TpHUMepe KHuciaopona, cepbl, ¢ocdopa u
yriepona).



XUMHUYECKUE CBOMCTBA BAXKHEUIIIMX HEMETAJUIOB (TaJIoreHOB, CEpPhl, a30Ta, (hocdopa,
yriaepoja U KpEeMHHUs)) U WX COCAMHEHHH (OKCHIOB, KHUCIOPOJCOAEPIKAIIUX KHUCIOT,
BOJIOPOJIHBIX COEJTUHEHU ).

[IprMeHeHne BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Mertamnsl. [lonoxenne metaios B [lepuoanueckor cucTeMe XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. OcOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK aTOMOB METAJIJIOB.
O6mue Qusnyeckue cBorcTBa MeTaioB. CIUlaBbl METAUIOB. DIEKTPOXUMHUYECKUN PsiJl
HaIpsSKEHUM METaJUIOB.

XUMHUYECKUE CBOMCTBA BAaXKHEWUIIIMX METAIOB (HATpU, Kaluil, KadblMi, MarHui,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, MEb) U UX COCTUHECHUIA.

O61ue crnocoObl moJydyeHust MeTaJyIoB. [IpruMeHeHre MeTaiioB B ObITY U TEXHUKE.

DKCIEpUMEHTANIbHBIE METOJbl M3YUYEHHsI BEUIECTB M WX IPEBPAILCHUI: U3yYCHUE
KOJUIEKIIMU «MeTalibl ¥ CIIaBbl», 00pa31l0B HEMETAIIIIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a7a4, HAOJIIOJICHUE U OMNHCAaHUE JIEMOHCTPAIIMOHHBIX U JIa0OPaTOPHBIX OMBITOB
(B3auMOJieHiCTBUE THAPOKCHUJA QIIOMUHUA C PAcTBOpPAMH KHUCJIOT U  IIEJIOYEH,
KaueCTBEHHbBIC PEAKIIMU HA KATHOHBI METAIIJIOB).

PacuérHble 3anaumn.

Pacuétsl Macchl BellecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wiu 00bEMY OJJHOTO U3 YYACTBYIOIIMX B PEAKIIUU BEILIECTB, PACYETHI MacChl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIM OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U KU3Hb

Ponp xuMuM B 00ECIEUEHHM DKOJOTHYECKOM, HDHEPreTUYeCKO U MHUILEeBOU
0€30IacCHOCTH, Pa3BUTHUU MeAUIMHBIL. [[OHSITHE 0 HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIUH.

[IpeacraBnenuss o0 OOMMX HAYYHBIX NPHUHIIMIAX MPOMBIIUICHHOTO TIOTYYEHUs
BAKHEUILINX BELIECTB.

UenoBek B MUpE BEHIECTB M MATEPHUATIOB: BAXKHEUIINE CTPOUTEIIBHBIE MaTEpUabl,
KOHCTPYKIIMOHHBIE MaTE€pPUaAIIbl, KPACKH, CTEKJIO, KEPAMHUKA, MATCPUAIIBI JIJIS DJICKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAHMYECKUE U MUHEPAIIbHBIE YI0OpEHUSI.

XUMHS ¥ 310POBBE YETOBEKA: PABUJIA UCITOJIb30BAHUS JIEKAPCTBEHHBIX ITPENAPATOB,
mpaBuja OE30MacHOTO HCIIONB30BAHUS TMPEMapaToOB OBITOBOW XWMHUM B TOBCEIHEBHOU
KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeaMETHBIX CBS3€M MPU H3ydYeHHH OOIEH M HEOPTaHUYECKOU
xumMuu B 11 Kilacce OCYIIECTBISIETCS Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHATUH, TaK U MOHSATHM, SIBIAIOIINXCS CUCTEMHBIMHU I OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01re ecTecTBEHHO-HAYUYHbIE MOHATHS: HAyYHbIA (PaKT, TUIOTE3a, 3aKOH, TEOpHUS,
aHaMM3, CUHTE3, KiIaccupukamus, TMEePUOANIHOCTh, HAOIIOJCHUE, OSKCIEPUMEHT,
MO/JICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.

®u3uka: Matepus, JHEPTHUSI, Macca, aTOM, AJIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOII,
PaAMOAaKTUBHOCTh, MOJIEKYJa, HSHEPreTUYECKU YpOBEHb, BEIECTBO, TEJO, OO0BEM,

10



arperaTHoe COCTOSIHME BeIIeCTBa, (DM3MUECKUE BEIUYMHBI U EIUHHIBI MX H3MEpPEHHUS,
CKOpPOCTb.

buonorus: knerka, opraHusM, 3Kocuctema, ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpacdus: MuHepasbl, TOpHBIE TOPO/IbI, OJIE3HBIE HCKOMTaeMbIe, TOILITMBO, PECYPCHI.

TexHonorus: XUMHYECKas MPOMBIIIJIEHHOCTb, METAJUIyprusi, IMPOU3BOJICTBO
CTPOMTENBHBIX  MAaTEpUajJOB,  CEIbCKOXO3AWCTBEHHOE  MPOM3BOJACTBO,  IHILEBAs
MIPOMBIIUIEHHOCTh, (PapMaleBTUYECKAs] IPOMBIIIIIEHHOCTbD, TPOU3BOACTBO KOCMETHYECKHUX
[penaparos, MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHaJIoB, AIIEKTPOHHAA
MIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHA
HA BA30BOM YPOBHE CPEJHEI'O OBHIEI'O ObPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUSI 00Yy4arOITUMUCS
nmporpaMMm  cpeaHero oOmiero oOpa3oBaHUs (JJUYHOCTHBIM, METANpEeAMETHBIM U
npeaMeTHbIM).  HaydHo-meToguueckoil OCHOBOM uisi  pa3pabOTKH  IJIaHUPYEMBIX
pPE3yNbTAaTOB OCBOCHHUSI MPOrPAMM CPETHEro 0O0IIero oOpa3oBaHUs SIBISIETCS CHUCTEMHO-
NEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUU C CUCTEMHO-ACSATEILHOCTHBIM MOJX0JA0M B CTPYKTYpPE JTUYHOCTHBIX
pE3yNbTaTOB OCBOEHHUS MpeaMeTa «XUMUS» Ha YPOBHE CpeIHero oduiero oOpa3oBaHHs
BBIJICJIEHBI CJIEAYIOIIHNE COCTABIISAIOIIME:

0CO3HaHHE 00YYAIOIIMMHUCS POCCHMCKON TPaKIaHCKOW UIEHTUYHOCTH — TOTOBHOCTH
K CAMOPAa3BUTHUIO, CAMOCTOATEIIBHOCTA U CAaMOOIIPEICIICHUIO;

HaJIMuyue MOTUBAIUU K O0y4YECHHUIO;

LIEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKJCHHM JIMYHOCTU HA OCHOBE
KJIFOUEBBIX IIEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINI 0a30BON HAYKH XUMUHU;

TOTOBHOCTh U  CIIOCOOHOCTh  OOYydYalomuXxcsi PYKOBOJCTBOBAThCS B  CBOCHU
NEATEeIbHOCTH IIEHHOCTHO-CMBICTIOBBIMU YCTAaHOBKAMU, MPUCYLIUMH LIEIOCTHON CHCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJU4Yue MPaBOCO3HAHUS IKOJOTHUECKONU KYIbTYpbl U CLIOCOOHOCTU CTABUTh LICJIH U
CTPOUTBH )KU3HECHHbBIE ILJIAHBI.

JIn4HOCTHBIE PE3yNbTAaThl OCBOEHUS MpeaMeTa «XHUMHS» JIOCTUTAIOTCS B €AUHCTBE
y4eOHOM W BOCHUTATEIBHON JEATEJIbBHOCTM B COOTBETCTBUM C T'yMaHUCTUYECKUMHU,
COITMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMHM M HJI€aJlaMH POCCHUUCKOTO
IPaKJAHCKOTO O0IeCTBA, MPUHATHIMU B OOIIECTBE HOPMaMU M NpPAaBUJIAMH TOBEACHMUS,
CHOCOOCTBYIOLIMMH  IpOILIECCaM  CAMOIO3HAHUS, CaMOpPAa3BUTHSI W  HPABCTBEHHOTO
CTaHOBJICHHS JINYHOCTH O00YyUYaOIIHUXCS.

JInyHOCTHBIE ~ pe3ynbTaThl ~ OCBOEHUS  INpeaMera  «XUMHS»  OTpa)aroT
c(OPMHUPOBAHHOCTh  OMbITA  TO3HABATEIBHOM M  MPAKTUYECKOW  JAESITENbHOCTU
0OyJaronuXcs Mo peasn3aIuy IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOTr0 BOCIUTAHMS:
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OCO3HaHUS OOYYarONIUMHUCS CBOWX KOHCTUTYIIMOHHBIX TpPaB M OO0S3aHHOCTEH,
yBaKEHUS K 3aKOHY U MPABOMOPAJIKY;

IPEICTaBIICHUS O COLUAIBHBIX HOpMaX U MPaBWIAX MEXIMYHOCTHBIX OTHOIICHU B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW IEATETLHOCTH TPH CO3MaHUHM YYEOHBIX
POEKTOB, PEIICHWU YYEOHBIX M TIO3HABATENbHBIX 3aJ]1a4, BBINOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTbI
JIPYTUX TIPU aHATU3€ PA3IUYHBIX BUJIOB YUYCOHOU JESTEILHOCTH;

2) IATPHUOTUYECKOT0 BOCITUTAHUA:

[IEHHOCTHOTO OTHOILIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACIEAUIO0 OTEYECTBEHHOMN
XUMUHY;

YBaKEHMS K MIPOIIECCY TBOPUECTBA B 00JIACTU TEOPUU U TTPAKTUUECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOrO, YTO JOCTHXKCHUS HAyKH €CThb pe3yJbTaT JIUTEIbHBIX
HaOII0ACHUH, KPOMOTIMBBIX SKCIIEPUMEHTAIILHBIX TOMCKOB, TOCTOSTHHOTO TPYy/1a YUEHBIX U
MIPaKTUKOB;

UHTEpECca W TO3HABATEIbHBIX MOTHBOB B TOJYYEHHU W TOCIEAYIOIIEM AaHAIU3E
nH(pOpMaIU O MIEPEIOBBIX JOCTHKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OILICHUBAaTh CHUTYallMH, CBSI3aHHBIE C XUMUYECKUMHU SIBICHUSMU, W
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIIEHHBAaTh CBOE MOBEJEHUE M MOCTYNKU CBOUX TOBApUIIEH C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUIN ATUX MOCTYIKOB;

4) gopMupoBaHNs KyJIbTYPbI 310POBbSI:

MMOHUMAaHUsI LEHHOCTEW 30pOBOro M Oe3omacHOro odpasa *U3HH, HEOOXOAMMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DPM3UYECKOMY U TICUXUYECKOMY 370POBbIO;

coOro/IeHus paBuiI 0€30MMacHOT0 0OpaITIeHHs C BEMIECTBAMU B OBITY, TOBCETHEBHOMN
KU3HU U B TPYJIOBOU JIEATEIIBHOCTH;

MOHUMAHUS IIEHHOCTH TPABWJI WHIWBUIYAIBHOTO U KOJIJIEKTUBHOTO O€301acHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHMUSI MOCIEACTBUIN U HETIPUATHS BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOTOJIs,
HapKOTHKOB, KYPEHUS);

5) Tpya0BOro BOCIMTAHUS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-HCCIICIOBATEIbCKON JIESITEIHHOCTH,
OOIIIECTBEHHO MOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSITEIbHOCTH;

YCTAHOBKM HAa AKTUBHOE YYacCTHE B PEIICHUM MPAKTUUYECKUX 3aJlad COILUATbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOET0 KJlacca, IIKOJIbI);

HMHTEpeca K MPaKTHIECKOMY U3YYSHHIO TTpodeccrii pa3muyHOro poaa, B TOM YUCIIE Ha
OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHH;

yBaXXEHUS K TPYY, JIOJISM TPYIa U PE3YJIbTaTaM TPYAOBOM JAESTEINbHOCTH;
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TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYyAIBHOW TpaeKTOpuu OOpa3OBaHUS,
Oynymeid mnpodeccun M peanu3aldd COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C Y4E€TOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHUU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBA;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

OKOJOTUYECKH IIeJIeCOOOPAa3HOTO OTHONIICHHWS K TPHUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MIIE;

NOHUMaHUsl  TH00ATBHOTO  XapakTepa HAKOJOTMYECKUX  MpoOJeM,  BIMSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOW CPEbI;

OCO3HaHMSI HEOOXOJMMOCTH HWCIOJIb30BAHUS JIOCTHKEHUM XUMHM JIJIsi PEIICHUs
BOINPOCOB PAMOHAIIBHOTO MPUPOIOIOIB30BAHUS;

AKTUBHOT'O HEMPUATHUS JEUCTBUM, MPUHOCAIIMX BPEA OKPYKAIOWIEH MPUPOIHON
cpelne, YMEHHsS TMPOTHO3UPOBATh HEOJArONPHUSTHBIE HKOJOTHYECKUE TOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIMYUs Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, SKOJIOTMYECKON KYJIbTYpPhI, ONbITa
NEATEIIbHOCTH SKOJIOTMYECKOM HAIPaBJIEHHOCTH, YMEHHUSI PYKOBOJCTBOBaTbCS HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOW W COIMATIBHOW MPAKTUKE, CIIOCOOHOCTU U YMEHUS
aKTUBHO MPOTUBOCTOSTH UJCOJIOTHH XeMOhoOHH;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKY;

NOHUMAaHUs CrenUu(UKU XUMHUHM KaK HAyKH, OCO3HaHUA €€ poiid B (popMUpOBaHUHU
pallMOHAJIBHOTO HAY4YHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO TpEACTaBieHUus o0
OKpY)KAIOIIeM MHUpPE KaK O €JUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHUU TPUPOIHBIX
3aKOHOMEPHOCTEH U PEeIIeHUH MPOOJIeM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOEeKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMUU I COBPEMEHHOW ITUBUJIN3ALINU: B €€
T'YMaHUCTHYECKOW HAIpaBJICHHOCTH W BaXXHOM pOJM B CO3JaHUM HOBOUM 0asbl
MaTepUAIbHOM KYJIBTYPhI, PEIICHUH TJIOOAJTBHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIIEBON 1 SKOJIOTHYECKON 0€30MMacHOCTH, B
Pa3BUTHH MEIUIMHBI, OOCECIEYCHUH YCIOBUN YCHENTHOTO TpyJda W OSKOJOTUYECKU
KOM(pOPTHOM JKM3HH KaXKI0TO WICHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTHU: IMOHHUMAaHUSl CYUIHOCTH METOJIOB IO3HAHUA,
HCIIOJIb3YEeMbBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIH30BaTh MOJIy4aeMble 3HAHUS
JUIsL aHanu3a U OOBSCHEHUS SIBJICHUM OKPYXaIOIIero MUpa M MPOUCXOIAIMINX B HEM
W3MEHEHUH, yMEHUS JieTlaTh 0OOCHOBAHHBIC 3aKIIOUCHUS HAa OCHOBE HAyYHBIX (DAKTOB U
HMMEIOLIUXCS JAHHBIX C LEJbI0 MOJYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSATENIBHO HCIIOIb30BaTh XWMHUYECKUE 3HAHUS IS PEIICHUs
npo0JieM B peasibHbIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K NO3HAHUIO U UCCIIEN0BATENbCKOMN AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUW IO XUMHH B COOTBETCTBUU C >KU3HECHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B pa3inyHbIX cdepax mnpodeccuoHanbHON
NEATEIIbHOCTH.
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METAINIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yabTaThl OCBOCHHUS YUE€OHOTO MpeaMeTa « XUMHUS) Ha yPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE JIJ1s1 POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIINXCS MEK TUCIIUTINHAPHBIC
(MexXTIpeIMeTHbIE) O0IIIeHayYHbIC MTOHITHS, OTPAXKAIOITUE IIEJTOCTHOCTh HAYYHOH KapTHUHBI
MHUpa U crenu(uKky MeTo0B MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, DHEPTHS, SBICHUE, MPOIECC, CUCTEMA, HAyYHBIA (haKT, MPUHIINI, THUIIOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIeIOBaHNE, HAOTIOIeHNEe, U3MEPEHUE, SKCTICPUMEHT U
Apyrue);

YHUBEpCAJIbHBIC  y4eOHble JehcTBHS  (TO3HABATElIbHBIE, KOMMYHHMKAaTHBHBIC,
peryJaTHBHBIE), oOecneunBaronme ¢GpopMupoBaHue (GYHKIIMOHAIBHOM T'PAMOTHOCTH U
COIMATBHON KOMITETEHITUN 00YyJaroTuXcs;

CIIOCOOHOCTh  OOYYaIOIIMXCSI HKCIOJB30BaTh OCBOCHHBIE MEXIUCHUIUIMHAPHBIC,
MHPOBO33pPEHUYECKUE 3HAHUS W YHHBEpCaJIbHbIE YUCOHBIC NEHCTBHUS B IMO3HABATEIBHOM U
COITMAJILHOM MTPaKTHKE.

MerarnpeaMeTHbIe Pe3yJIbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCATHLHBIMH YICOHBIMU
MMO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMH U PETYIISITUBHBIMU JTCHCTBUSMU.

OBJajieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbLHBIMHU JeHCTBHUSIMMU:

1) 6a30Bble JIOrHYeCKHE TeHCTBHUSA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh M aKTyaJIM3UPOBATh IPOOJIEeMy, BCECTOPOHHE €&
paccMaTpHUBaTh;

OTIpeNENATh EIH JCSITSIBHOCTH, 3a/1aBas mapaMeTpbl U KPUTEPUH UX JTOCTHKCHUS,
COOTHOCHTB PE3YJIbTaThl ICSITEIHLHOCTH C TIOCTaBJICHHBIMH IIEIISIMHU;

UCIIOJIb30BaTh TIPY OCBOCHUM 3HAHHMK MPUEMBI JJOTUUECKOTO MBIIICHHUS — BBIICIIATH
XapaKTepHbIe TPU3HAKKA TOHATHM M YCTAaHABJIMBAaTh WX B3aHMMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIHE MMOHSATHS JIsI OOBSICHEHUS OTACIBbHBIX (PAKTOB U SBJICHUI;

BBIOMPATh OCHOBAHUS W KPUTEPHUM I KIACCU(PHUKAIIMA BEIIECTB U XUMHUYCCKUX
pEaKLNiA;

yCTaHABIWBATh MPUIMHHO-CIICACTBEHHBIC CBSI3U MEXKY U3y4YaeMbIMU SIBIICHUSMH,

CTPOUTH JIOTUYCCKUE PACCYKJCHUs (MHIYKTUBHBIC, JCIYKTUBHBIC, N0 AHAIIOTHH),
BBISBIIATH  3aKOHOMEPHOCTH H  TPOTHUBOPEUMS B  PacCMaTPUBAEMBIX  SIBJICHHSX,
(hOpMYIUPOBATH BBIBOJIBI M 3aKTIOUCHUS;

MPUMEHSATH B TMPOIECCe TO3HAHUS, WCIOJb3yeMble B XUMHUU CHMBOJUYECKUE
(3HAKOBBIE) MOJICTH, MPEOOPA30BHIBATH MOJICIBHBIC MPEACTABICHUS — XUMHYCCKUNA 3HAK
(cumBOJI) 3JIeMEHTa, XUMHYeckass (opmysia, ypaBHEHHWE XHMHUYECKOW pEaKIuu — TPH
pelieHnud y4eOHBIX IMO3HABATENIbHBIX W MPAKTHUYECKUX 3aJ1ad, MPUMEHSTh Ha3BaHHbBIC
MOJICITbHBIE MPEICTABICHUS JIJISl BBISIBICHHSI XapaKTEPHBIX MPU3HAKOB U3y4aEeMbIX BEIIECTB
Y XUMUYECKUX PEAKIUU.

2) 6a3oBble HcCIeA0BaTEILCKHE AeiiCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOT'O MO3HAHUSI BEIIECTB U XUMHYECKUX PEAKIIH;

dbopMyIupoBaTh €M W 33Ja4d HWCCIEIO0BaHMS, MCIOJIb30BAaTh ITOCTABJICHHBIC U
CaMOCTOSTENFHO CHOPMYIMPOBAHHBIE BOMPOCHI B KAaueCTBE WHCTPYMEHTA TO3HAHUSA W
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OCHOBBI i1 (OPMHUPOBAHUSA THUIIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXICHUU;

BJIA/I€Th HAaBBIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS U MPOBEACHUS YUCHHUUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBaThH yMEHHsS HaOMI0laTh 3a XOJIOM Ipoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €r0 Pe3ybTaT, (OpMYyIUPOBATH OOOOIIICHNS 1 BBIBOIBI
OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIEIAOBAHUSA, COCTABISATH OOOCHOBAHHBIN
OTYET O TIPOJICIIAHHON paboTe;

MpUOOpeTaTh OMBIT YYCHUUECKON HCCIeI0BAaTeIbCKON U MPOEKTHOM JESITEIbHOCTH,
MPOSBIISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIFHOMY MOHMCKY METOJOB PEIICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHBIX METOAOB ITO3HAHUS.

3) paboTa ¢ unpopmanueii:

OpUEHTHPOBAThCS B PA3JIMYHBIX HMCTOUYHUKAX HHGPOpManuu (Hay4yHO-TIOMYJIIpHas
JUTEpATypa XMMHUYECKOIO COJEpXkaHUs, CIpPABOYHBIE MMOcoOHs, pecypcbl MHTepHera),
aHAJIM3UPOBaTh MH(DOPMALMIO PA3IUYHBIX BUIOB U (OPM NPEICTABICHUSA, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHUBOPEUYUBOCTH;

(opMyIHUpOBaTh 3aPOCHl U IMPUMEHSATh PA3JIUYHbIE METOJbI MPU MOUCKE U OTOOpE
uH(pOopMaLuu, HEOOXOAUMOH /JIs BBIIOJIHEHUSI YU€OHBIX 3a71a4 ONPEAesIEHHOTO TUIIA;

npuoOpeTaTh  ONBIT  KCHOJB30BaHHMS  MH(OPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpaTh ONTHUMaAIbHYIO (opMmMy mpenctaBieHus uHOOpMauu
(cxempl, TpaduKy, TUarpaMMBbl, TAOJIHIIBI, PUCYHKH U JIPyTHE);

UCIIOJIb30BaTh HAYYHBIM $I3bIK B KayeCTBE CPEIACTBA NpHU pabOTE € XUMHUYECKOU
uH(popManuen: TpUMEHSITh MEXNpeaIMeTHbIe ((pUu3ndyeckue U MaTeMaTUYECKUE) 3HAKU U
CUMBOJIBIL, (hOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEoOPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPECTBA HATIISIIHOCTH.

OgiageHne yHMBEPCAJIbHBIMH KOMMYHHMKATUBHBIMHU 1€ CTBUSIMM:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXJIaeMOM TeMbl B XOJA€ Juanora W/Wiu
JUCKYCCUH, BBICKa3bIBaTh WUJEH, (POPMYJIHMpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUSI TIPEAJIOKEHHOM 3a/1a4H;

BBICTYHIaTh C NpE3eHTalMeld pe3yslbTaTOB IO3HABaTENIbHOM  JIESITEeIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJHEHUHU
XUMHUYECKOTO SKCHEPUMEHTa, NPAKTUYECKOM paboThl MO UCCIENOBAHUIO CBOWCTB
M3Y4aeMbIX BEIIECTB, peaM3aluu y4eOHOro MpoeKkTa M (POpMYyJIHUpPOBATH BBIBOJBI IO
pe3yibTaTaM MpPOBEAEHHBIX HCCIEIOBAaHUM IMyTEM COTJACOBAHMSA TMO3UIMI B XOJE
oOCyXIeHHsI 1 0OMEHA MHEHUSIMU.

OByaieHUe YHHBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSITEJIPHO  IUIAHUPOBAaTh M OCYIIECTBIATh  CBOK  IIO3HABATEJIbHYIO
JESITENIbHOCTb, ONPEEIsisl €€ eI U 33Ja4l, KOHTPOJIMPOBATh U 110 MEPE HEOOXOAUMOCTH
KOPPEKTUPOBATh MpejaraéMblii ajaropuT™M JAEWCTBUN MpU BBINOJIHEHUU YYEOHBIX U
HCCIIEIOBATEeNIbCKUX 3a/1ay, BbIOMpaTh HambOoiee 3((EKTUBHBINA CIOCO0 MX PEIICHUS C
y4€TOM IOJIY4EHHsI HOBBIX 3HAHUH O BEUIECTBAX U XUMHUUYECKUX PEAKLIUAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEM JAESITEIbHOCTH Ha OCHOBE CaMOaHalIu3a u
CaMOOLICHKH.
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HNPEAMETHBIE PE3YJIBTATHI
10 KITACC

[IpeameTHbIE pE3yIbTATHl OCBOCHUS Kypca «OpraHnyeckast XuMHUsD» OTPaKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUN O XMMHYECKON COCTaBIISIIOIICH €CTECTBEHHO-
HAy4YHOW KapTUHBI MUPA, POJIM XMMHUU B MO3HAHUM SBJICHUM MPUPOJIbI, B POPMUPOBAHUU
MBIIIJICHUS U KYJIbTYpPbl TUYHOCTH, €€ (YHKIIMOHATILHON TPaMOTHOCTH, HEOOXOAUMOM JIJIst
pEelIeHUs] MPAKTUYECKUX 337a4 M DKOJOTMYECKM OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJIE;

BJIQJICHUE CUCTEMOM XMMHMYECKUX 3HAHUW, KOTOpas BKIIFOYAET: OCHOBOIIOJATAOIINE
NOHATUS (XMMUYECKHM BJIEMEHT, aToM, DJIEKTpOHHas oOO0O0JI0OYKa aToma, MOJIEKYJa,
BaJICHTHOCTh, 3JIEKTPOOTPHUIATEIBHOCTh, XHWMHUYECKasi CB3b, CTPYKTypHas ¢opMmyia
(pa3BépHyTas U COKpallléHHas), MOJIb, MOJISIpHAsE Macca, MOJIAPHBIA O0BEM, YIIIepOIHBIN
CKeneT, (PyHKIMOHANbHAs TpyMna, paJuKall, U30MEpUsl, ©30MEPbI, TOMOJOTUYECKHI Psi]I,
TrOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOJA M a30TCOAEP)KAIIME COCIUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COECIUHEHUS); TEOPUH U 3aKOHBI
(Teopust cTtpoeHusi oprannyeckux BemiectB A. M. bytnepoBa, 3aKOH COXpaHEHUS! MACChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XUMHUU; MUPOBO33PEHUECKUE 3HAHMUS,
JeXallie B OCHOBE MOHUMAHUS MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(dakTosornyeckue CBEACHMS O CBOWCTBax, COCTaBe, IIOJIYyYEHHUH U O€30MacHOM
UCIOJIb30BaHUM BAXHEMIINX OPraHMYeCKMX BELIECTB B OBITY W IPAKTHUECKOH
NEeSATENbHOCTH YEJIOBEKa;

c()OPMUPOBAHHOCTh YMEHUU BBISBIATh  XapaKT€pHble MNPU3HAKU  TOHSATHM,
YCTaHaBJIMBATh UX B3AMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE TOHATHUS IPU ONIMCAHUH
COCTaBa, CTPOEHHUS U IIPEBPALICHUNA OPraHUYECKUX COCIUHEHNM;

cOPMUPOBAHHOCT YMEHHUW HCIMOJNB30BaTh XUMHUYECKYI0 CHMBOJIMKY  JUIS
COCTABJICHMSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpam€HHOW) (opmyi
OpraHUYEeCKUX BEIIECTB U YPABHEHUN XUMUYECKHX PEAKIUH, HU3rOTaBIMBATH MOJAEIU
MOJIEKYJI ~ OPraHMYECKMX  BEIIECTB I  WUIFOCTPALMM HMX  XUMHYECKOIO U
IIPOCTPAHCTBEHHOI'O CTPOEHHS;

c()OPMUPOBAHHOCTh ~ YMEHHUH  YCTAHABIMBATH  IPUHAUICKHOCTh  U3YYEHHBIX
OpraHUYEeCKUX BELIECTB MO UX COCTaBY U CTPOCHUIO K ONPEAENIEHHOMY KJaccy/rpymnime
COeIMHEHUH  (YIJIEBOJIOPOABI,  KHUCJIOPOA M  a30TCOJEpKalllMe  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMs), JaBaTh MM Ha3BaHHWA 110 CHCTEMATHYECKOU
Homenkinarype (IUPAC), a Taxke NOpUBOIWUTH TPUBHAIbHBIC HA3BaHUS OTICIBHBIX
OpraHUYeCKUX BEIECTB (3TUICH, IPOIUJIEH, alleTUIIEH, STUIICHTJIMKOJIb, TIUIEPUH, (EHOI,
dbopmaniblieru, aleTalbJIeru, MypaBbUHas KHCIIOTa, YKCYyCHas KHCIIOTa, OJIEMHOBas
KHCIIOTa, CTEAPUHOBAsI KUCIIOTA, TJII0K03a, (PPyKTO3a, Kpaxmall, IeJIII0103a, TIIMIUH);

c(OpPMUPOBAHHOCTh YMEHUS ONPEAEIATh BUABI XUMUYECKOM CBSI3U B OPraHMYECKUX
COeIMHEHUAX (OMHAPHBIE U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHUS IPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHUSI OPTaHUYECKUX
BemecTB A. M. BytiepoBa i 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa
Y CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

16



c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTpOeHUE, (Pu3nyeckue u
XUMHAYECKUE CBOMCTBA THUIUYHBIX IMPEACTABUTENEH Pa3INYHBIX KJIACCOB OPraHUYECKHUX
BeIlleCTB (METaH, dTaH, dTWJICH, MPONUJICH, alleTuiIeH, OyTaaueH-1,3, metunOyraaueH-1,3,
OCH30JI, METaHOJI, 3TAHOJI, YTHJICHTJINKOJIb, TIIUIEPUH, (PEHOJI, alleTaabJACTHl, MypaBbUHAS
U YKCyCHasi KHUCJOTBHI, TIJIIOKO3a, KpaxMmall, IIeJUTI0JI03a, aMUHOYKCYCHAs KHCIJIOTA),
WJUTFOCTPUPOBATh T'E€HETUYECKYIO CBS3b MEXKIY HUMH YPaBHEHUSIMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHHUKHU YTIECBOIOPOTHOTO CHIPHS
(HeTb, MPUPOIHBIN Ta3, YTOib), CIIOCOOBI UX MEPEePadOTKH U MPAKTUIECKOE MPUMEHEHHUE
IIPOJYKTOB NEPEPAOOTKY;

c(hOpPMUPOBAHHOCTh YMEHUMN MPOBOJUTH BHIYUCICHUS MO XUMUUYECKUM ypaBHEHUSIM
(Macchel, 00bEMa, KOTMYECTBA MCXOHOTO BEIIECTBA MIIM MPOJIYKTA PEAKIUU 10 U3BECTHBIM
Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB UJIU MPOIYKTOB PEAKIIUN );

c(hOpMHUPOBAHHOCTh YMEHHH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX METOJAX
HAay4YHOTO TMO3HAHMWS, WCIOJb3YyEMbIX B XMUMHUHU NPH HW3YyUYCHUH BEMIECTB U XUMHUYECKHUX
ABJICHUM (HAOJIOJIEHUE, HW3MEpeHUe, HKCIEPUMEHT, MOJEIUPOBAHHUE), HCIOIb30BAThH
CUCTEMHbIE XMUMHUYECKHE 3HAHUS ISl MPUHATHS PEIICHUNM B KOHKPETHBIX >KU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOMIOJATh TMpaBWJia IMOJb30BaHUS XUMHUYECKOU
MOCY/10¥ 1 1ab0paTOPHBIM 000PYIOBAHUEM, a TAKKE MPaBUIIa OOpAIIEHHsI C BEIECTBAMHU B
COOTBETCTBUH C MHCTPYKIIUSMH T10 BHITIOJIHEHUIO JTA0OPATOPHBIX XUMUUECKHUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHUI TIAHUPOBATH U BHITIOIHATh XUMUUECKUNA SKCTIEPUMEHT
(TIpeBpaleHus OpraHuYeCcKuX BEIIECTB IPU HarpeBaHUM, MOJIyYEHUE STUIICHA U U3yUYCHHE
€ro CBOMCTB, KQUECTBEHHBIC PEAKIMU OPTraHUYECKUX BEIIECTB, JEHATypalus OCJIKOB MpHU
HarpeBaHWM, I[BETHBIE pEAKIMU OCIKOB) B COOTBETCTBUU C TMpaBUJIAMU TEXHUKU
0e30macHOCTH TIpH  OOpallleHuH C BeIIeCTBaMU U J1abOpaTOpPHBIM 00O0PYIOBAHUEM,
MPEJCTABIATh PE3YyJbTaThl XUMUUYECKOTO JKCIepUMEHTa B (opMe 3amucu ypaBHEHUMN
COOTBETCTBYIOIIMX peaKkIuii U POpMyIMpPOBaTh BHIBOJIEI HA OCHOBE ATHX PE3YyJIbTATOB;

cOPMUPOBAHHOCTh ~ YMEHHM  KPUTHUYECKH  aHAIU3UPOBATH  XHUMHYECKYIO
uH(pOpMaIMIo, TIOTy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MAacCOBOW MH(MOpPMAIIHH,
HNHTepHeT u 1pyrux);

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIFOAATh MpaBUJia SKOJOTHYECKHU 11€J1eCO00pa3HOro
MOBEJICHUS B OBITY U TPYJIOBOM AESATEIBLHOCTH B ILIEJISIX COXPAHEHHUSI CBOETO 3JI0POBBS U
OKpYXamlel NOPUPOJHOM Cpeabl, OCO3HABATh OINACHOCTh BO3JCKHCTBUS HA JKUBBIC
OpPraHU3Mbl ONPEACIEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAas cMbICH nokazaress 1K,
MOSICHAThL Ha TpUMEpax CHocoObl YMEHBIICHUS W TPEAOTBpAIlCHUS WX BPEIHOTO
BO3JICVICTBUS HA OPTaHU3M YEJIOBEKA;

Uit O0y4YaloIIMXCd C OTPAaHMYEHHBIMH BO3MOXKHOCTSMH  370pPOBBS: YMEHHUE
MIPUMEHSThH 3HAHHUSI 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHUS BEUIECTB U XUMUYECKUX
SIBJICHUIM;

JUISL CIIETIBIX WM CJIA0OBUASIIMX OOYYAIOIIMXCSl: YMEHUE HCIOJIb30BaTh pesbepHO-
TOYEYHYIO cUcTeMy 00o3HaueHuit JI. bpaiins nys 3anucu XuMudeckux Gopmyi.
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11 KJIACC

[IpenmeTHble pe3yiabTaThl OCBOEHHUSA Kypca «OOIas W HEOpraHWYecKas XUMHS)
OTpakaroT:

c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUN: 0 XUMHUYECKON COCTAaBJISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHPA, POJIM XUMHH B TMO3HAHWH SIBJICHUH MPUPOIBI, B (POPMHUPOBAHUHT
MBIIIUICHUS U KYJIBTYPbI JUIHOCTH, €€ (QYHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOUMOM st
pelieHnss MPakKTHYECKUX 3a7ad U DKOJOTHYECKHM OOOCHOBAaHHOTO OTHOIIECHHUSI K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPELE;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHHM, KOTOPAsl BKIIOYAET: OCHOBOIOJIATAOIINE
MOHSTHS (XUMUYCCKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIIA ATOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTH, 3JICKTPOOTPHUIIATEILHOCTD, CTETICHb
OKHCJICHUs, XUMHUUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAS, METaJIMuecKas, BOJOPOIHAas),
KpUCTAJUIMUECKasi pemeérka, TUIBI XUMUYECKUX PEaKUUi, pacTBOp, SJIEKTPOIUTHI,
HEIJIEKTPOJUTHI, AJICKTPOJMTUYECKAs] JTUCCOIMALMS, OKHUCIUTENb, BOCCTAHOBUTEIND,
CKOPOCTh XMMHYECKON peakIuu, XMMHYECKOE PABHOBECHE); TCOPHUU M 3aKOHBI (TCOpHS
AJICKTPOJIUTUYECKONW JUCCOLManuu, nepuonudeckuii 3akoH JI. M. MenpneneeBa, 3akoH
COXpaHEHMS MAacCChl BEIIECTB, 3aKOH COXPAHCHUS M MPEBPAILCHUS DSHEPrUM MpHu
XUMUYECKUX  peaKIusx), 3aKOHOMEPHOCTH, CHMBOJMYECKHM  SI3BIK  XHMHH,
MUPOBO33PEHUYECKUE 3HAHUS, JISKAIIINE B OCHOBE MOHUMAaHUSI IPUUUHHOCTH U CUCTEMHOCTHU
XUMHUYECKHUX SIBJIICHHH, (haKTOJIOTHYCCKUE CBEJICHUS O CBOMCTBAX, COCTaBe, IMOJYYCHUHU U
0C30I1TaCHOM HCIIOJIb30BAHMHM BAXKHEWIIMX HEOPTraHWYECKUX BEIISCTB B OBITY W
MPaKTUYECKON JEATeIbHOCTH YeJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHHMU  BBISBISATH XapaKTEpHbIC TPU3HAKA  TOHSATHUIA,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCTIOIB30BaTh COOTBETCTBYIOIIME MTOHSATHSI IIPY OTIMCAaHUU
HEOPraHMYE€CKHUX BEIECTB U UX MPEBPAICHUI;

c(hOpPMHUPOBAHHOCTh YMEHHMH  HCIOJIb30BaTh XUMHUUYECKYH0 CHMBOJIUKY  JUJIS
cocTaBjieHus] (hOpMYJI BEIIECTB M YPaBHEHUM XUMHYECKUX PEaKIUH, CUCTEMAaTUYECKYIO
HoMeHknatypy (IUPAC) u TpuBuanibHbIe Ha3BaHUS OTACIbHBIX HEOPTaHUUYECKUX BEIICCTB
(yrapHslii ra3, yriieKUCIbIi ra3, aMMUaK, rai€Hasi U3BeCTb, HEram€Hasi U3BECTh, MUTHEBAS
cojia, MUPUT U IPYTHE);

c(OPMHUPOBAHHOCTh YMEHHUH OMPENENSATh BaJEHTHOCTh M CTENEHb OKHCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSIX PA3JIUYHOTO COCTaBa, BUJ XUMHYECKOW CBS3U
(KoBaJIeHTHasi, HWOHHAs, METa/UIMYeCKas, BOJOPOJAHAs) B  COCAWHCHUSAX, THUI
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA (aTOMHAasi, MOJIEKYJSpHAs, MUOHHAs,
MeTa/uIM4ecKas), XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTAaHMYECKUX COCAUHECHUMN;

c(hOpMHUPOBAHHOCTh YMEHMH YCTaHABIMBAThH MPUHAIJICKHOCTh HEOPTaHUYECKUX
BEILIECTB I10 UX COCTaBY K OINpeIeIEHHOMY KJIacCy/TpyIiie COeTMHEHUH (IMMPOCThIEC BEIIECTBA
— METaJUIbl 1 HEMETaJLIbI, OKCHJIbl, OCHOBAHUS, KHUCIIOThI, aM()OTEPHBIE THIPOKCH/IBI, COJIH);

c(hOpMHUPOBAHHOCT, YMEHUU PACKPBIBATH CMBICI mepuoandeckoro 3akona JI. .
MenneneeBa ©u JEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIONIYI0, OOBSICHUTEIBHYIO U
IIPOTHOCTUYECKYIO (DYHKITUH;

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh SJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKuX 351eMeHTOB 1—4 nepuonos [leproauueckoil CUCTEMbBI XUMUYECKHUX 3JIEMEHTOB
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JI. W. MenngeneeBa, HCIONB3YS MOHATHS «S-, P-, d-2JIEKTpOHHBIE OpPOHUTATINY,
«IHEPreTUYECKUE YPOBHUY, OOBICHITH 3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB XUMHUUYECKUX
AJIEMEHTOB W HMX COCJIMHEHUN MO TmepuojaM U rpymnnaMm [lepuonnyeckoi cuCTEMbI
xumMudeckux saemenToB . 1. Menneneena;

c(hOpMHPOBAHHOCTh yYMEHHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKUE
CBOMCTBa HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEXK]y HEOPraHWYECKHMMH BEIECTBAMHM C IMOMOIIbIO YpaBHEHUMU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHIA;

c(hOPMHUPOBAHHOCTh YMEHHS KJIACCUPUIIUPOBATH XUMHUYCCKHE PEAKIMH  I10
pPa3TUYHBIM MpU3HAKaM (YUCIY U COCTaBY PEarvpylonux BEMIECTB, TEIIOBOMY 3 deKTy
peaKlMK, U3BMEHEHHUIO CTETICHEH OKHUCIIECHUS DJIEMEHTOB, OOPaTUMOCTH PEaKlUU, YYaCTHIO
KaTaausaTropa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABJISATh YPaBHEHUS PEAKIMN Pa3IMUHBIX THUIIOB,
MOJIHBIE U COKPAIIEHHBIC YPAaBHEHUS peaklMii HOHHOTO OOMEHa, YYUThIBasl YCIOBUS, MPU
KOTOPBIX 3TH PEAKIIUU UIYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOJIUTH PEAKIINH, MTOITBEPKIAIOIINE KaueCTBEHHbIN
COCTaB pPA3JUYHBIX HEOPraHMYECKHUX BEIIECTB, PACMO3HABATh OIBITHBIM MHYTEM HOHBI,
MIPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEILIECTB;

c(hOpMHUPOBAHHOCTH YMEHUU PacKpbIBaTh CYIIHOCTb OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEACTBOM COCTABIEHUS JJIEKTPOHHOTO OanaHca 3THUX
pEaKLNi;

c()OPMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOMN
peaklMu OT pa3IMYHBIX (PAKTOPOB; XapaKTep CMEILIECHUS XHMHUYECKOIO pPaBHOBECHUS B
3aBUCUMOCTH OT BHeIIHero Bo3aeicTsus (npunuun Jle Hlatense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XWMUYECKUE IMPOLIECCHI, JIeXkKAallle B
OCHOBE IIPOMBILIJIEHHOIO IIOJYYEHHMS CEPHOM  KHUCIOTBI, aMMHMaKa, a TaKKe
c(OPMHUPOBAHHOCTh MPEACTABICHUM 00 OOUIMX HAYYHBIX MPUHIMIAX U SKOJOTMYECKHUX
npo0semMax XUMHUYECKOTO MPOU3BOCTBA;

c(OPMUPOBAHHOCTH YMEHUHN NPOBOAUTH BBIUHUCICHHS C HMCIOJIB30BAHUEM IOHSTHS
«MaccoBasi JI0JIsl BEUIECTBa B PacTBOPE», OOBEMHBIX OTHOILLIEHUI Ta30B MPU XUMHUYECKUX
peakiusax, Macchl BelleCTBAa WM 00bEMa Ta30B MO U3BECTHOMY KOJIMUYECTBY BEILECTBA,
Macce UM 00bEMY OJHOIO M3 YYAacTBYIOLIMX B PEAKIMM BELIECTB, TEIUIOBOrO 3¢ dexTa
pEaKuMy Ha OCHOBE 3aKOHOB COXPAHEHUs MAaCChl BEUIECTB, MPEBPAILIEHUS U COXPAHEHUS
DHEPI'UH;

cOpPMUPOBAHHOCTh YMEHUW COONIIO/IaTh MpaBWiia MOJIb30BAHUS XHUMHUYECKOMN
NoCyA0i 1 1a00paTOPHBIM 000PYOBaHUEM, a TAK)KE MpaBUjIa 0OpaIeHNs C BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKLHUSMH IO BBIITOJHEHUIO JTA00OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH MJIAHUPOBATh U BBIIOJIHATh XUMUYECKUI IKCIIEPUMEHT
(pa3nmoxeHue nepokcuja BOLOPOAA B INPUCYTCTBUM KaTaJIM3aToOpa, ONPENEICHHE CPEabl
PacTBOpPOB BEIIECTB C IOMOIIBIO YHHBEPCAJIBHOIO WHIMKATOPA, BIWSAHUE PA3IUYHBIX
(akTOpOB Ha CKOPOCTb XMMHUYECKON pEaKLMU, peaKIM1 HOHHOIO OOMEHA, KaueCTBEHHbIE
peakuuu Ha cyib(aT-, KapOOHaT- M XJOPUA-aHUOHBI, HA KATUOH aMMOHMs, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a1ad 1o Temam «Mertamib» 1 «Hemeramisl») B COOTBETCTBHH C
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MpaBWJIaMUd TEXHUKU OE30MACHOCTH MpH OOpaIleHUH C BEIIeCTBaMU M JaOOPaTOPHBIM
000py10BaHUEM, IPEACTABIIATH PE3YIbTAThl XUMUUYECKOTO 3KCIIEPUMEHTA B JOpME 3aIIUCH
YPaBHEHUN COOTBETCTBYIOIIMX peakuuid U (OpMYIHpPOBaTh BBIBOJBI Ha OCHOBE 3THUX
pE3yJIbTaTOB;

chOpPMUPOBAHHOCTh ~ yYMEHMHA  KPUTHYECKH  AHATU3UPOBATh  XUMHUYECKYIO
MH(POPMAIUIO, TIOTYYaEMYIO U3 Pa3HbIX HCTOUYHUKOB (CpEACTBa MAaCCOBOM KOMMYHHUKAIUH,
WHTEepHET U Ipyrux);

c(OPMHPOBAHHOCTb YMEHUI COOJIOAATh MpaBUiIa SKOJOTHMUYECKH 1LIEJIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOW JAEATEIHHOCTH B IEISIX COXPAHEHHUS CBOETO 3I0POBbS U
OKpY>Kalollled TPUPOJHON Cpelbl, OCO3HABaThb OMACHOCTh BO3JCUCTBUS Ha >KUBBIC
OpPraHMU3Mbl OIPENEIEHHBIX BEIIECTB, MOHMMAas cMbica nokaszatens 1K, noscusars Ha
npUMepax CHocoObl YMEHBIIEHHMsS W NPEJOTBpAIlCHHs MX BPEIHOTO BO3JEHUCTBUS Ha
OpraHH3M YeJIOBEKa,

s 0oOydYaloIuXCcsi C OTPaHMYECHHBIMH BO3MOXKHOCTSIMH  370POBBS:  YMEHHUE
IPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHMS BEIIECTB U XUMHUECKUX
SIBJICHUI;

Ui CIENbIX W CIA0O0BUIAIMIMX OOYyYaroLUXCsS: YMEHHE HCIOIb30BaTh pPelbepHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyIL.
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