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XUMUA

(0a30BbIi1 YPOBEHbD)

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha YPOBHE CpeAHEro ooOiero odpa3oBaHusi pazpadboTaHa
Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 o6pa3zoBaHUUB
Poccuiickoit ®Depeparun», TpeOOBaHMM K pe3yJbTaTaM OCBOCHUS (denepaibHON
oOpa3oBaTenbHON mporpamMmbl  cpenHero obOmero ob6pazoBanus (POII  COO),
npenacTaBiieHHbIX B DefiepaibHOM rocy1IapcTBEHHOM 00pa3zoBatenibHoM ctanapte COO,
c yuérom KonHuenuumu  mpenogaBaHusi ~ y4eOHOTo  mpeameTa  «XHUMHSI»B
oOpa3oBarenbHBIX opranuzanusx Poccuiickoit denepainu, peain3yroOIMX OCHOBHBIE
oOpa3oBaTeibHbIE MPOTrPaMMbl, M OCHOBHBIX MOJOXKeHUH «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoir @enepaunn Ha nepuon a0 2025 roma» (Pacnopsbkenue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIX0JI0B K pa3pabOTKe MpOTrpaMMBbl MO XUMHH, K ONPEIETICHUI0 O0IIei
CTpateruu OOy4YeHUs, BOCIIUTAHUSI U Pa3BUTHS OOYYAIOIIMXCA CPEJICTBAMU Y4EOHOTO
npeamera «Xumusi» ansg 10-11  kmaccoB Ha  6a30BOM  ypOBHE  COCTaBUIIU
koHnentyanbHbele mosiokeHus PIOC COO o B3auMOOOYCIOBICHHOCTH IICNIEH,
COJlepKaHMs, PE3yJbTaTOB OOyYEeHHS W TpeOOBaHMN K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

B cooTBeTCTBUMM C JaHHBIMH IOJOKCHUSIMH IporpaMMa 1o XUMHUHU (0a30BBIN
YPOBEHb) Ha YPOBHE CPEHETO OOIIETro 00pa3oBaHus:

yCTaHABIMBAET 00s3aTeibHOE (MHBAPUAHTHOE) TIPEIMETHOE COJIepKaHUeE,
OTIpEeJIeIISIET KOJIMYECTBEHHbBIE M KAYECTBEHHBIE €r0 XapaKTePUCTUKH HA KaXKJIOM dTare
U3YYCHUS MpeaMeTa, MpeayCMaTpUBaeT MPUHIIUIBI CTPYKTYPUPOBAHUS COACPKaHUS U
pacmnpeneneHus ero mo KjiaccaMm, OCHOBHBIM pa3jiesiaM U TeMaM Kypca;

na€T MpUMEpPHOE paclpeaesieHue y4eOHBIX 4acoB M0 TEMAaTHYECKUM pasjieiam,
PEKOMEHIyeT MPUMEPHYIO MOCIE0BATeIbHOCTh HM3YyUeHHUsl OTACIBHBIX TEeM Kypcac
yu4€TOM MEXMPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBsI3€H, JJOTUKK Y4eOHOTO Mpoliecca,
BO3pacTHBIX ocoOeHHocTel oOyvaronuxcst 10—11 kmaccos;

Aa€T METOAMYECKYI0 HMHTEPHpPETAlMIo IeNiel W3ydeHHus TMpeaMeTa Ha YpOBHE
COBPEMEHHBIX TMPUOPUTETOB B  CHUCTEME CpeaHero oOimero  00pa3oBaHus,
COJIEP)KATEIHPHON XapaKTEPUCTUKU TUTAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOM
oOpa3oBaTeIbHONM MpOrpaMMbl CpeAHero oOmiero o0pa3oBaHusi (JIMUHOCTHBIX,
METamnpeMETHBIX, TPEAMETHBIX), OCHOBHBIX BHJIOB  y4eOHO-IIO3HABATEIHHON
JESTEIIBHOCTH OOYyJalolerocss M0 OCBOCHUIO cojepkaHusi mpeamera. [lo Bcem
Ha3BaHHBIM TMO3UIUSIM B TpOTpaMMe MO0 XHMHUU COOJIIOJIeHA MPEEeMCTBEHHOCTHC
benepanpHOi paboyeil MporpaMmMoil OCHOBHOT'O OOIIIEro 00pa3oBaHUsl MO XUMHM (IJIsI
8-9 kaccoB 00pa3oBaTENBHBIX OpraHU3aINid, 0a30BHIN YPOBEHB).

XuMuyeckoe oOpa3oBaHHE, MOJYy4yaeMOE€ BBITYCKHUKaMH OOIIe00pa30BaTeIbHON
OpraHU3aliH, SBJSIETCS HEOTHEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBEpUIAIONIMM JTalloM peaju3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KITIOYEBBIX IIECHHOCTEH, MTPUCYIIHNX IIEIOCTHON CHCTeMe XUMHYECKOTO 00pa3oBaHus. JTH
IEHHOCTU KacaloTCs MO3HAHUS 3aKOHOB MPUPOJBI, (POPMHUPOBAHMS MHPOBO33PEHHS U



oO1Iel KyJIbTypbl YEIOBEKa, a TakKe SKOJOTMYEeCKM OOOCHOBAHHOI'O OTHOIICHMSIK
CBOEMY 3JIOpPOBbIO M TpPUPOIHON cpene. Peanusyercs xumuueckoe o00Opa3oBaHUE
OoOy4JaromMxcsi Ha YPOBHE CpEJHEro oOIIero oO0pa3oBaHUsl CPENCTBAMH Yy4eOHOTO
npeaMeTa « XMuMHs», COACPKAHUE U MIOCTPOCHUE KOTOPOTO ONPEAEIEHBI B MPOTrPaMME 10
XUMUHU ¢ YIETOM crenuuKd HayKun XUMHUH, € 3HaueHUsS B MO3HAHWUU TMPUPOJIBI UB
MaTepUalbHOW >KM3HU OOIIECTBA, a TaKkKe € Y4ETOM OOIMX LeJed U MPUHIIUIIOB,
XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO 00IIEr0 00pa30BaHus B
Poccuiickoit @enepanuu. Tak, HarpuMep, Tpu GOPMUPOBAHUM COJICPIKAHUS TIPEeaMETa
«XUMUS» YUTEHBI CIEAYIOIINE MOJ0KEHUS O crienu(UKe U3HAYCHUN HayKU XUMUHU.

XuMHUA KakK »JJIEMEHT CHUCTEMbl ECTECTBEHHBIX HAyK HUIpaeT ocoO0yl poJjb
B COBPEMEHHOM IIMBUJIM3AIIUM, B CO3/IaHUU HOBOM 0a3bl MaTepuaibHOU KylbTyphl. OHa
BHOCHUT CBOM BKJIaJl B (G OPMHUPOBAHNE PAIIMOHATHLHOTO HAYYHOTO MBIIIUICHHS, B CO3/ITaHUE
[[EJIOCTHOTO TPEACTABICHUS] 00 OKPY’XKAIOIIeM MHpPE KaKk O €IMHCTBE MPUPOJAbI U
4eJioBeKa, KOTOpoe (OopMUPYETCs] B XMMHUU HAa OCHOBE MOHHMMAHMS BEHIECTBEHHOTO
COCTaBa OKPYKAIOLIETO MUPA, OCO3HAHUS B3aUMOCBSI3H MEXAY CTPOCHHEM BEIIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMU 00JIACTSIMU TPUMEHEHUS.

TecHO B3aMMOJECUCTBYSl C JAPYTMMHM €CTECTBEHHBIMH HAayKamMHu, XHUMHS CTaja
HEOTHEMJIEMOM YacCTbl0 MHUPOBOW KYJBTYPbl, HEOOXOIUMBIM YCIOBHUEM YCIEIIHOTO
TpyJa M SKU3HU Kaxjoro uwieHa oOmectBa. CoBpeMeHHass XUMHUS KaK Hayka
co3ujlaTeNIbHasl, KaK HayKa BHICOKMX TEXHOJIOI'MI HalpaBiieHa Ha PELICHUE TII00aTbHBIX
npo0sieM YCTOMYUBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MMUIIIEBOM,
HKOJIOTUYECKOI O€30MaCHOCTU U OXPaHBbI 3J0POBBSL.

B cootBeTcTBUY C 00IIMMHU TEISMU U IPUHITUIIAME CPETHETO OOIIEro 00pa3oBaHus
cogepkanne mpeamera «Xumus» (10-11 xmaccel, 0a30BBI ypOBCHb H3y4YCHHS)
OPUEHTHPOBAHO MPEUMYILIECTBEHHO Ha OOILEKYIbTYPHYIO MOATOTOBKY OOyYarouiuxcs,
HEOOXOAMMYIO MM JJisi BbIpAOOTKH MHPOBO33PEHUYECKHX OPHUEHTHUPOB, YCIEIIHOTO
BKJIFOUEHUS B )KU3Hb COLIMYMA, MPOAOHKEHHS 00pa30BaHUs B Pa3IMUHBIX 00JacTsIX, HE
CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMHEM.

CocTaBsIOMUMHY MTpeAMETa « XUMUS» ABISIIOTCS 0a30BbIe Kypchl — «Opranuyeckast
xuMus» 1 «O01Iast 1 HEOPraHUYeCKasi XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUS
KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHMM TIO HEOPraHUYECKOM
XUMUU (C BKIIOYEHHEM 3HaHU M3 O0O0IIed XUMHUM) W OpPraHUYEeCKOW XUMUHU.
dopMUpoBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU U3YYEHUM MpeaMera obecreurBaeT
BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOTOOOPA3Msl BEIIECTB HA OCHOBE OOIIMX MOHSTHIA,
3aKOHOB U TEOPUH XUMUMU.

CtpykTypa coaepkanus KypcoB — «Opranumueckas xumusi» u «OO0mas u
HeopraHudeckasi XuMush» cpopMupoBaHa B MporpamMMme Mo XMMHU Ha OCHOBE CHCTEMHOTO
NOAX0/Ja K M3Y4YEHUI0 Y4yeOHOro Marepuaiga u  OOYyCIIOBJI€HA HCTOPUYECKHU
00OCHOBaHHBIM Pa3BUTHEM 3HAHUI Ha ONpeAeNEHHBIX TEOPETUUECKUX YPOBHAX. Tak,B
Kypc€ OpraHMYeCKOM XHMHHM BELIECTBA PAaCCMATPHUBAIOTCS HA YPOBHE KIIACCUYECKOU
TEOPHUH CTPOECHUSI OPraHUYECKUX COEIUHEHUH, a TAKXKE HA YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX MPEJICTaBICHUN O CTpoeHUH BeulecTB. CBeneHus: 00 U3y4aeMbIX B Kypce
BELIECTBAX JAIOTCA B Pa3BUTUM — OT YIJIEBOJOPOAOB 10 CIOXHBIX OHOJOTHYECKU
aKTMBHBIX COCIMHEHMM. B Kypce OpraHM4ecKOoM XHMHMH TOJIy4alOT pa3BUTHE



chopMUpOBaHHBIE HAa YypPOBHE OCHOBHOTO OOIINEro OOpa3oBaHHUs IEpPBOHAYAIbHBIC
MPEACTABIICHUS] O XHMHYECKOW CBS3M, KIACCU(PHUKAIMOHHBIX MPHU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMUUECKOW pPEaKIIUU.

ITon HOBBIM yryioM 3peHuss B npeaMere «XuMmus» 0a30BOTO  YPOBHS
paccMaTpWBaeTCs W3Y4YEHHBI Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHUs
TEOPETUUYECKUIN MaTepuall U (HaKTOJOTHYECKHE CBEJICHHUS O BEIICCTBAX MU XMMHUYECKOU
peaknuu. Tak, B 4aCTHOCTH, B Kypce «O011asi 1 HeopraHU4IeCcKast XUMHUSD 00yJaronuMcst
MPEIOCTABISACTCS  BO3MOXXHOCTh OCO3HaTh 3HAYEHHUE IIEPHOJIMYECKOTO 3aKOHa
C OOIIETECOPETUUECKUX W METOJIOJOTUUSCKUX TMO3UIINH, TIIy0Ke MOHATh UCTOPHUECKOE
u3MeHeHne (QYHKIMA JTOro 3akoHa — OT 0000maromeil 10 OOBACHSIONEH U
MIPOTHO3UPYIOMIEH.

Ennnas cucrema 3HaHWKA O BaXKHEMIIMX BEHIECTBAaX, MX COCTABE, CTPOECHUH,
CBOMCTBaX M MPUMEHEHUH, a TaKXKE€ O XUMHUUYECKHX PEAKLUMAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX IMpOTEeKaHUs AomnoJiHsgeTcs B kypcax 10 m 11 kmaccoB sneMeHTaMu
COJIEprKaHMsl, UMEIOIUMU KYJIbTYPOJOTHUECKUN U MPUKIAIHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TOHUMAHHIO B3aUMOCBSI3M XUMHH C APYTUMU HayKaMH, PacKpBIBAIOT €&
pOJib B TIO3HABATEIBHOM W NPAKTUUECKON ACSATEIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBXXEHUSI K IPOIIECCY TBOPUECTBA B OOJACTHU TEOPUU U MPAKTUUECKUX
MPUJIOKCHUN XUMHH, ITOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCA B OOIECTBEHHO



U JJMYHOCTHO 3HAYUMBIX MpoOieMax, CBI3aHHBIX C XMMHUEH, KPUTUUECKH OCMBICIUBATh
nH(OPMAITUIO U IPUMEHATH €€ JIs TIOTIOTHEHUS 3HAHUM, PEIICHUS MHTSIUIEKTYaIbHBIX H
AKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1ad. B 1enom cojaepxaHue y4eOHOro
npeaMeTa « XUMHs JTaHHOTO YPOBHSI M3Y4YEHUSI OPUEHTHUPOBAHO Ha (POpMHUpOBAHUEY
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBHI 11 TOHUMAaHUS PUI0CO(MCKUX HIICH, TAKUX
KaK: MaTepualibHOE €JAMHCTBO  HEOPraHWYECKOTO M OPTaHUYECKOro  MHpA,
0OYCJIOBIICHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM H CTPOCHHEM, IT03HABAEMOCTh
MPUPOJIHBIX SIBIICHUN MYTEM SKCHEPUMEHTA U PELICHUS] TPOTUBOPEUUN MEXKAY HOBBIMU
dbakTaMl U TEOPETHUUYECKUMHU TMPEANOCHUIKAMHU, OCO3HAHHE POJM XUMHUU B PEIICHUU
AKOJIOTHYECKUX TMPOoOJeM, a TakkKe MpoOJieM COEPEKEHUS DHEPTreTUYECKUX PECypCoB,
CBIPbsl, CO3/IJaHUSI HOBBIX TEXHOJIOTUN U MAaTEPHUAJIOB.

B mutane pemenus 3aa4 BOCHHUTAHUS, Pa3BUTHSA M COLMAIIM3AIMN 00YyYarOIIUXCS
MPUHSATHIE MPOrPAMMOM MO0 XUMUHU MOAXOAbI K OIIPEACICHUIO COAEPIKAHUS U IOCTPOEHUS
npeaMera mpeaycMaTpuBalOT (POpPMHUPOBAHUE YHHUBEPCAJIbHBIX YYEOHBIX JACHCTBUIA,
UMEIONTMX 0a30BOE 3HAUEHUE VISl Pa3IMUHbIX BUIOB JAEATEIBHOCTU: PEIICHUS TPoOJeM,
MOKCKa, aHaJIn3a U 00paboTKH MH(OpPMAIIMK, HEOOXOIUMBIX JJI TPUOOPETEHUS OIbITa
MPAKTUYECKOM M HCCIEAOBATEIIBCKOW AEATEIBHOCTH, 3aHUMAIONICH BaXKHOE MECTOB
MO3HAHUU XUMUHU.

B npakTtuke npenogaBaHusi XMMHUH Kak Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus
TaK U Ha YpOBHE CpeJHEro oduiero ooOpa3oBaHusi, MpU OMPEACICHUHN COJIECPKATEIbHON
XapakTepUCTUKUA LEeJNed U3YYEHUs] TMpeIMeTa HaNpaBICHUEM IE€PBOCTEIICHHOM
3HAYMMOCTH TPAJAUIIMOHHO MPU3HAETCS (HOPMUPOBAHUE OCHOB XMMUUYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON IEITEIbHOCTH Y€JI0BEeKa U KaK
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIUYECKOW TOUYKU 3PEHHS TAKOH
MOJXO0/ K ONPEACTICHUIO LIEJIEN N3YyUECHUS MMPEAMETA ABJISETCS BIOJHE ONPABIAHHBIM.

CornacHo T1aHHOM TOUYKE 3pEHUsI TTIABHBIMU IEJISIMU U3YyUYCHUS TIpeaMeTa « X UMHUS)
Ha 6a3zoBoM ypoBHe (10-11 ki1.) ABJSFOTCS:

dbopMuUpOBaHUE CHUCTEMbl XMMHUYECKUX 3HAHUM KaK Ba)KHEHIEH COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KAapTHHBI MUPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBHIC MOHSTHS,
byHIaMEHTAIbHBIE 3aKOHBI U TEOPUU XHUMHH, OCBOCHHE SI3bIKa HAayKH, YCBOCHHUE U
MOHUMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapaKTepa,
O3HAKOMJIEHUE C UCTOPHUEHN UX Pa3BUTHS U CTAHOBJICHUS,

dbopMupoBaHUE€ M PA3BUTHE TPEJCTABICHUM O HAyYHBIX METOJaXx ITO3HAHUS
BCIIECTB W XUMHUYECKUX PEaKIUi, HEOOXOAMMBIX JI TMPUOOPETeHUS YMEHUH
OPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUUECKUX SBJICHHUM, UMEIOIITUX MECTO B PUPOJIE,
B IPAKTUYECKON Y MOBCEAHECBHOM KWU3HH;

pa3BUTHE YMEHHUA M CIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHUMHYECKOTO JKCIIEPUMEHTa, COOJIOJCHUEM IpaBwl 0€30MacHOTO
oOpalieHus ¢ BEIeCTBAMM.

Hapsany ¢ »TuM conepxarenbHas XapakTepUCTHKA Ieledl U 3ajad H3y4eHUus
npeaMeTa B IporpaMMe Mo XUMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU



C HOBBIMU [PUOPUTETAMH B CHCTEME cCpeaHero obmiero odpasoBanus. CerojaHs
B MPEINOJaBaHUU XUMUU B OOJNBIIEH CTENEHU OTAAETCSA MPEANOUYTECHHE MPaKTHUYECKON
KOMIIOHEHTE COJIep>KaHusl OOy4EeHHs, OPUEHTUPOBAHHON HA MOATOTOBKY BBIITYCKHHKA
O0IIe00pa30BaTEIbHON  OpraHW3allMy, BJIAQJACIOIIEr0O HE HAO0OpOM 3HaHUH, a
(YHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CHOCO0aMH W YMEHHUSMH aKTHBHOTO
MOJIyYEHUs 3HAHUI U MPUMEHEHUS UX B PEAJIbHOM YKU3HU JJISl pELICHHUs MPAKTUUYECKUX
3a11ay.

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

ajanranus oOydYaroIMXCs K YCIOBUSIM JUHAMUYHO pPa3BUBAIOILEIOCS MMPAa,
(opMHUpPOBAaHNE MHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM0O00pa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPaMOTHBIX PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM;

(opMupoBaHre y o0ydyarolmuxcsl KJIFOUEBbIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHLUN),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE MJISl Pa3UYHBIX BHUIOB JEATEIHHOCTH: PEIICHUS
npoOsieMm, TMOoucKa, aHaiau3a ¢ 00paboTKu HH(pOpMalUU, HEOOXOJAUMBIX JIJIS
npUOOpETEHNs OMbITa ACSITEIFHOCTH, KOTOpas 3aHMMAeT BaXKHOE MECTO B TO3HAHUU
XMMHH, @ TakXe JJs OLEHKH C IMO3ULUH HKOJIOTMYECKOM Oe30IacHOCTH XapakTepa
BJIMSIHUSI BELECTB M XMMHUYECKHX IPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO
cpeny;

pa3BUTHE [IO3HABATEJIbHBIX MHTEPECOB, WHTEIUIEKTyaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM O00yYaroluXcsi: CIHOCOOHOCTH CAaMOCTOSITEIbHO MPUOOpETaTh HOBBIE
3HAaHWS 0 XWMHUU B COOTBETCTBHM C >KM3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIB30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH ISl TOMCKA U aHAJIM3a y4eOHON 1 HayYHO-
TOMYJISIPHON HHPOPMAIIH XUMUYECKOTO COIePIKAHNUS;

(opMupoOBaHHE MU pa3BUTHE Y OOYYAIOIIMXCS ACCOLMATHBHOIO U JIOTUYECKOTO
MBILUICHUSI, HAOIIOAATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NpPHU I[UIAHUPOBAHWUM W TPOBEACHUH XUMHUYECKOTO
IKCIEPUMEHTA;

BOCTIUTAaHUE Y O0yUaIONINXCsl yOKIEHHOCTH B TYMAaHUCTUIECKON HATIPABICHHOCTH
XUMHM, €€ BaXHOM pOJM B PEHICHUH TJI00aJbHBIX MPOOJIEM PpalMOHAIBHOTO
IPUPOJIOTNIONB30BAHUS, TIOMOJHEHUSI JHEPreTUYECKUX PECYpCOB U  COXPaHEHHUS
IPUPOTHOTO PABHOBECHUS, OCO3HAHUA HEOOXOTUMOCTH OEpeKHOTO0 OTHOUICHHSK
OpUpOJIE M CBOEMY 3/0pPOBbIO, a TaKKe MPUOOPETEHHUsI OIbITa HCIOJIb30BAHUS
MOJyYEHHBIX 3HAHWUW JUIS TPUHSATHS TPAMOTHBIX PEIICHUH B CHUTYyalMsIX, CBS3aHHBIX
C XUMUYECKIUMH SBIICHUSMHU.

Henu w 3amaun  u3ydeHus mnpeaMmeTa «XUMHS» TMONYYIIA TMOAPOOHYIO
METOJMYECKYI0 HMHTepHpeTanuio B pasnene «l[lmanupyemple pe3ynbTaThl OCBOCHHS
IporpaMMbl IO XUMHUN», OJarogaps yeMy oOecrnedyeHo YETKOE MPEICTABICHUE O TOM,
KaKHe 3HaHUS U YMEHHS UMEIOT MPSMOE OTHOINEHHE K peaau3allid KOHKPETHOH IIETH.



B yueOGHOM miaHe cpeaHero o6Iiero oopa3zoBaHusl mpeaMeT «XuMus» 0a30BOro
YPOBHS BXOJUT B COCTaB MPEAMETHOM 06nactu « EcTecTBeHHO-Hay4YHBIE IPEIMETHD».

OOr1iee YMCIIO YacoB, PEKOMEHIOBAHHBIX JUIS W3y4YCHUS XUMHU — 68 uacos:
B 10 xnacce — 34 gaca (1 yac B Hegemo), B 11 kinacce — 34 gaca (1 yac B Hefel0).

COIEPXXAHUE ObYUEHUA

10 kaacce

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHH

[IpeameT opraHuyeckol XUMHUHU: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAYCHUEB
IOJyYEHUU HOBBIX BEIIECTB W MaTepuajoB. Teopuss CTPOEHUS OPraHUYECKUX
coenuHeHnnii A.M. BytnepoBa, €€ OCHOBHbIE MOJNOKEHUSA. CTPYKTYpHBIE (DOPMYIIBI
OpraHu4eckux BemiecTB. ['omosnorus, n3oMepus. XUMHUYECKasl CBSI3b B OPraHUYECKUX
COEJIMHEHHUSX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpeacraBinenre o KiIaccUPUKaLUM OpraHUYecKux BemecTtB. HomeHnknaTtypa
OpraHUYECKUX COCAMHEHUH (CHCTEMAaTUYeCKasl) U TPUBUAIbHBIC HA3BAHUS BaKHEHIINX
IIPECTaBUTENIEN KIIACCOB OPraHNYECKUX BELIECTB.

IKCIePUMEHTATbHbIE METO/IbI H3Yy4YeHHsI BENIECTB M UX NMpeBpaleHuii

O3zHakomiieHre ¢ o0pa3liaMy OPraHNYeCKHUX BEIIECTB M MaTepUaiaMH Ha UX OCHOBE,
MOJICJIUPOBAHME MOJEKYJ OPraHMYeCKHUX BEIIEeCTB, HAONIIOJICHHE U ONHCAHHE
JIEMOHCTPAIIMOHHBIX OTBITOB 110 MPEBPAIICHUIO OPTAHUYECKUX BEIIECTB NPU HArPEBaHUHU
(ru1aBieHue, 0OYTIIMBaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKNN Psifl. METaH U 3TaH — NpOCTEUIINE
IPECTAaBUTENN aJKaHOB: (PU3MUECKUE U XUMUYECKHE CBOMCTBA (Peakuy 3aMEeLICHUs 1
rOpeHusl), HaXOXJACHUE B MPUPOJIE, OITYyUECHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJOTUYECKHH psAl. ODTWIEH W MPONMWIEH —
MPOCTEUIINE MPEICTABUTENN ANKEHOB: (PU3NYECKHE U XUMHUYECKUE CBOMCTBA (pEaKIUU
TUJIPUPOBAHUS, TaJOT€HUPOBAHUS, TUIpATallMM, OKHUCIEHUS U MOJMMEPHU3aLUN),
MOJIy4YeHUE U PUMEHEHHUE.

Anxaauensl: Oyrtamuen-1,3 u merunOyranueH-1,3: cTpoeHue, BakHeWIINE
XUMHUYECKHE CBOMCTBAa (peakuuss mnoiaumepusauuun). llomydeHne CHHTETHUYECKOIrO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHHS, TOMOJIOTHYECKUN psl. AUETUIeH —
NPOCTEUIINI MPECTaBUTENb aJKUHOB: COCTAB, CTPOCHUE, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBAa (p€akUuu TUIPUPOBAHUS, TAJIOIE€HUPOBAHMS, TUAPATALHUHA, TOPEHUs),
MOJIy4eHUE U PUMEHEHHE.

Apensbl. beH3out: coctaB, cTpoeHre, GU3NYECKUue 1 XUMHUYECKHUE CBOMCTRA (PEeaKIiuu
raJIOTCHUPOBAaHNWS W HHUTPOBaHWsA), MOJy4YEHUE M MpuMeHeHue. Tonyon: cocmas,
cmpoenue, @Quauueckue U XumMuyeckue Ceoucmea (peaxkyuu 2an02eHUpoSanus u
HUMpo8anus), noayuenue u npumerenue. TOKCHIHOCTb apeHOB. I'eHeTnyeckas CBA3b
MEXIY yriIeBOAOPOIaMH, IPUHAIIEKAIUMU K Pa3INYHBIM KJlaccaMm.



[TpupoaHbIe HCTOYHUKH YTIIeBOAOPOAOB. [IpupoaHblii ra3 U momyTHbIE HeTIHbIE
ra3el. Hedtpb u e€ mpoucxoxaenue. CriocoOsl nepepadoTku He(TH: IEPETOHKA, KPEKHHT
(TepMHYECKHUM, KaTaluTHueckuit), nuponu3. IIpoaykrel mnepepaboTku HedTH, HUX
NpUMEHEHHE B TMPOMBIIUICHHOCTH M B ObITy. KaMeHHBIH yroib M TPOAYKTHI €ro
nepepaboTKu.

JKCNepUMeHTAIbHbIE METObI H3Yy4YeHHs BelleCTB M UX MpeBpaleH il

O3HakomIIeHHE ¢ 00pa3aMu MIaCTMACC, KayqyKOB U pe3uHbI, Kosuiekinu «Hepb»
U «YTolb», MOJCIUPOBAHUE MOJEKYI YIIEBOJAOPOJOB U TaJOreHOMPOU3BOJIHBIX,
MIPOBE/ICHNE MPAKTU4YECKON PadoThI: MOJTYyYEHUE ITHUIICHA U U3YYCHHUE €T0 CBOMCTB.

PacuéTHble 3a1a4n

Brrancnenns mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HMCXOJHOTO BEIIeCTBA WJIM TIPOJYKTa PEaKIWH I10 M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WJIM MPOYKTOB PEAKIIUN).

Kucaopoacoaep:xammue oprannieckKue coeJMHEeHUs

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHO U ATAHOJ: CTPOCHHE, PU3NYECKUE U
XMMHUUYECKUE CBOMCTBAa (peakiuu C aKTUBHBIMU METaJUlaMH, TaJlOr€HOBOJAOPOAAaMH,
ropeHue), npuMeHeHrue. BogopoiHbie CBsi3U MEXAy MOJIeKyJaMu crupToB. JleicTBue
METAHOJIA ¥ 3TaHOJIa HA OPTaHU3M YEIOBEKA.

MHoroaToMHble COUPTHI. DTUJICHIJIMKOJIb U TJIULEPUH: CTpOeHUE, (GU3NUYECKUEe U
XUMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBHE CO IICJIOYHBIMH METaJUIAMH, KayeCTBEHHAas
peakiysi Ha MHOTOaTOMHbIE cUpThl). JleiicTBue Ha opraHu3M yenoBeka. [IpumeHnenue
JIMLEPUHA U STUJICHTJIUKOJIS.

deHOo: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue derHoa.

Anbaerusisl u kemoHvl. opManbaerui, aleTaibIerua:; CTpoeHue, Guznueckue u
XUMHUYECKHUE CBOMCTBA (pEaKIMd OKHUCIEHUSI U BOCCTAHOBJICHUS, KayeCTBEHHBIC
peaKkium), NoJydYeHUEe U MPUMEHEHHE.

Ayemon: cmpoeHue, gusuyeckue u xumuieckue ceouUcmea (peaxyuu OKUCIeHuUs U
80CCMAHOBIIEHUSL), NOJIYYEHUE U NPUMEHEHUE.

OmHOOCHOBHBIE TpeJebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs W YKCyCHas
KHUCIIOTHI: CTPOEHUE, ((U3NIECKHE U XUMHUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE I Kilacca
KHCJIOT, peakuus dSTepudukaiuu), MojaydyeHue u mpuMeHeHue. CreapuHoOBas W
OJIEMHOBAsI KMCJIOTHI KaK MPEACTABUTEH BBICIINX KapOOHOBBIX KUCJIOT. Mblla KaKk COJU
BBICIIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

Crnoxxnaple 2(pUpPHl KaK MPOU3BOAHBIC KapOOHOBBIX KHCIOT. ['MAPOIN3 CIIOXKHBIX
a¢upos. Kupsl. I'uaponus xupos. [Ipumenenue »kupoB. buosorndeckas poJib )KUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMS YTIIEBOIOB (MOHO-, JU- U TOJUCAXApPHUIBI).
['mrok03a — mpocTerIii MOHOCaXapu/l: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3ndecKre
U XUMUYeCKue CcBoicTBa (B3amMmopeicTBue c ruapokcuaoMm wmeau(ll), oxucienue
aMMHUa4YHBIM pacTBOpoM okcuma cepedpa(l), BoccranoBieHre, OpOKEHUE TIIOKO3bI),



HaXO0XJCHUE B MPHUPOJE, MpUMEHeHne, buonorudeckas poib. Dotocunres. OpykTosa
KaK M30Mep TITFOKO3bI.

Caxaposza — npeocmagumenb OUCaxapuoos, 2u0poU3, HAX0HCOeHue 8 npupooe u
npumeHenue.

Kpaxman u memnmono3a Kak TpHpoaHble moiuMepbl. CTpoeHHe Kpaxmana u
IEJUTI0N03bI. PU3NYECKUE M XUMUYIECKUE CBOMCTBA Kpaxmalia (TUIpOIn3, KaYeCTBCHHAS
peaxIus ¢ HOJ0M).

JKCNepUMeHTAIbHbIE METO/IbI H3yYeHHs BellleCTB U UX NMpeBpalleHni

[IpoBenenune, HAOMIONCHUE W OMHCAHUE JAEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaYE€CTBEHHBIE PEAKITUN OJHOATOMHBIX CITUPTOB (OKUCICHUE 3TAHOIa OKCUIOM
meau(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOACHCTBUE TIUIEPUHA C THAPOKCHUIIOM
menu(Il)), ampaerugoB (OKHCIEHHME aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  meau(Ill), B3ammopeiicTBMe Kpaxmana € HMOJIOM), TPOBEJCHUE
MPAKTUYECKON pabOTHI: CBOMCTBA pacTBOPA YKCYCHOM KUCIOTHI.

PacuéTHble 3a1aun

Brruucnenns mo ypaBHEHHIO XUMHUUYECKOM peakiuu (Macchl, 00bEMa, KOJINYeCcTBa
HMCXOJHOTO BEIIECTBa MM TMPOAYKTAa pEeaKIMd II0 HU3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO M3 UCXOJAHBIX BEIIECTB WIIM IIPOTYKTOB PEAKIHH).

A30Tcoaepikalue oprannyeckne coeInHeHns

Amunwl. Memunamun u auuiun: cocmas, cmpoenue, usuyecKue u Xumuyeckue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHCIIOTBI Kak aM(oTepHbIE OpraHWdYecKWe coeauHeHus. Duznyeckue u
XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MMpUMepe TIuIMHa). buonoruyeckoe 3HaueHue
amMmuHOKHUCTOT. [lenTumbl.

benkun kak TpUPOIHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHms. llepBuyHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIKOB. XMMHUUYECKHE CBOMCTBA OCIIKOB: THUAPOJIH3,
JIeHATypallys, Ka4eCTBEHHbIC PEaKIIUU Ha OCJIKH.

JKCNEePUMEHTATbHbIC METOAbI H3YYCHHS BELeCTB M UX MPeBpPaLlleHUH
HaGnronenue v onrvcanne AEMOHCTPALMOHHBIX OIBITOB: J€HATYypalus OEKOB IpH
HarpeBaHuy, [IBETHbIE PEAKIIUU OEJIKOB.

BbicokoMouieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIE TOHATHUS XUMHU BBICOKOMOJICKYJSIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENICHB MOJIMMEPHU3aIINH, CPEIHSSI MOJICKYJISIpHAsE Macca.
OcHOBHBIE METOJBI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSAMHEHUN — TOJMMEpHU3AIHs U
MIOJINKOHICHCAITUS.

IInacmmaccol  (nonusmunien, NOIUNPONUTIEH, NOJUSUHUIXIOPUO, NOIUCMUPOTL).
Hamypanvnoiti u cunmemuueckue xkayuyku (6ymaouenosulil, XJI0PONPEHO8bll U
uzonpenosvlii). Bonoxna: namypanvhvie (xaonox, wepcmv, WénK), UCKYCCMBEHHblE
(ayemammoe 8010KHO, BUCKO3@), CUHRMemu4ecKue (KanpoHr u 1aécam).



JKCNepUMEeHTAIbHbIe MeTOIbI H3yYeHUs BelllecTB U UX NMpeBpalieHuii
O3HakomileHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4JyKOB.

Me:xnpeaMeTHbIE CBSI3H

Peasmszanust MEXOpEeIMETHBIX CBS3€M IPU M3YYEHUH OPTaHUYECKOM XHMHHB
10 xnacce OCyIIECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TAK W TOHATHUM, SBILIFOIIUXCS CHUCTEMHBIMH [UISl OTIEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO11ue ecTeCTBEHHO-HAayUHbIE TIOHATUS: SIBIICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsi, aHaJUu3, CUHTE3, KiacCU(UKalMs, NEPUOANIYHOCTD, HAOIIOEHUE, U3MEPEHHE,
DKCIIEPUMEHT, MOJICIINPOBAHUE.

®duznka: Marepus, SHEPrusi, Macca, aToM, 3JEKTPOH, MOJIEKYJIa, SJHEPreTUUECKUI
YPOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSHHUE BEUIECTBA, (PU3MYECKUE
BEJIMYUHBI U €JUHULBI UX U3MEPEHUS.

buonorusi: knerka, opranu3M, Ouocdepa, OOMEH BEUIECTB B OpPraHU3ME,
(boTOCHHTE3, OMOJIOTUYECKH AKTUBHBIE BEIIECTBA (OEJIKH, YIIIEBObI, JKUPbI, (DEPMEHTHI).

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

TexHonorus: NMUUIEBblE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MUTAHUS, MOIOIINE
CpEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MPENapaThl, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

10 KJIACC

Teopernueckne 0CHOBbI XUMHH

XUMHUECKHUI dJeMeHT. ATOM. Sapo aroma, M30TOMBI. DJIEKTPOHHAs 000JIOYKA.
DHepreTUYecKre YpPOBHH, IMOAYPOBHH. ATOMHBIE opOuTamu, S-, P-, d- BIEMEHTHI.
Oco0eHHOCTH pacrpeiesieHUs JIEKTPOHOB M0 OPOUTAISIM B aTOMax 3JIEMEHTOB MEPBBIX
YEeThIPEX MEePUOAO0B. DIEKTPOHHAS KOHPUTYpallUsi aTOMOB.

[lepnonnueckuii 3akoH u Ileproanueckas cucremMa XUMHYECKHUX 3yeMeHTOB JI.1.
MenneneeBa. CBsA3b neproInYEcKOro 3akoHa u I[leproanyueckoil cucTeMbl XUMUYECKUX
anemeHTtoB .M. MeHngeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOEHHUS aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XMMHUYECKHX DJIEMEHTOB W 00pa3yeMbIX HMU
MPOCTBIX U CJIOXHBIX BEHIECTB IO TpynnaM U NepuojaM. 3HAUYCHHE MEPUOUYECKOTO
3aKOHA B Pa3BUTUM HAYKH.

CrpoeHue BeliecTBa. XUMUYECKas CBsA3b. BUbI XUMHUUECKOU CBSI3U (KOBaJeHTHAs
HEMoJIsIipHAasE W TOJIsSIpHAsi, HWOHHAs, MeTajuimdeckas). MexaHu3Mbl 00pa30BaHUS
KOBAJICHTHON XMMHUYECKOM CBsA3M (OOMEHHBIN M JIOHOPHO-aKLEeNTOpHBIN). BogopoaHas
CBsI3b. BalleHTHOCTB. DJIEKTPOOTPULIATENIBHOCTh. CTeneHb oKucieHus. IOHbI: KaTHOHBI
Y QHHUOHBI.



BemecTBa MOJEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOSHHUS. 3aKOH IMOCTOSIHCTBA
COCTaBa BELIECTBA. THUIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUMA KPUCTATUTHICCKON PEIIETKH.

[TonsiTue 0 TUCHEpCHBIX cUcTeMax. MICTUHHBIC U KOJUIOUIHBIE PacTBOPBL. MaccoBast
JI0JIs1 BEIIECTBA B PacTBOPE.

Krnaccudukanus HeOpraHMYeCKUX coeAnHeHUH. HoMeHkaTypa HEOpraHU4eCKUX
BeIIeCTB. | 'eHeTHYeckass CBS3b HEOPTaHWYECKUX BEIIECTB, MPUHAIICKAINX K
Pa3MYHBIM KJIacCaM.

Xumudeckas peakuus. Kinaccudukams XuMUIECKIX PEaKIuil B HEOpraHNIeCKOH
U OpPraHMYEeCcKOM XUMHUHU. 3aKOH COXPaHEHMS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U
MIPEBPAIICHUS SHEPTUH MPU XUMUIECKUX PEAKITUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT paziuyHbIX (akTopoB. OOpaTuMbIe
peakiuu. XumMudeckoe paBHoBecre. MaKkTopsl, BIUSIONUE HA COCTOSTHUE XUMUYECKOTO
paBHOBecus. [Ipuniun Jle [larenbe.

Onextponutuueckas auccouuanus. CunpHble W ciabble ekTponuThl. Cpena
BOJIHBIX paCTBOPOB BEIIIECTB: KUCIIAsl, HEUTpalibHas, e0uHas. [IoHamue 0 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuuu uoHHOTO OOMeHa. [ UOpoau3 HeopeaHuueckux u
OpeaHU4ecKux geujecms.

OKHCIIUTENTFHO-BOCCTAHOBUTEINIbHBIE — peakiuu. [lonamue 06  3nekmponuze
pacniagos u pacmeopos coeil. Ilpumenenue s1eKkmpoausd.

JKcNepUMEHTAJbHbIE METOIbI H3Y4Y€eHHS BeleCTB M UX NMpeBpalleHnH

Hemonctpanus tabmui «llepuoguyeckas cucrema XuMu4eckux sjaeMentos .M.
MeHnneneeBay, H3ydYeHHE MOJCICH KPUCTAUIMUYECKUX  PEHIETOK, HaOII0JIeHHEe U
OMHUCaHWE JEMOHCTPAIIMOHHBIX M JA0OPATOPHBIX OMBITOB (Pa3lOKEHHUE MEePOKCHUIA
BOJIOpOJA B MPHUCYTCTBUM KATAIU3AaTOPA, OIPEIACIICHUE CPEAbl PACTBOPOB BELIECTB
C MOMOIIBI YHUBEPCATHHOTO WHIAUKATOPA, PEAKIIUU MOHHOTO OOMEHa), MPOBEIICHUE
MpPaKTUYECKON paboThl «BnusHue pa3iaudHbX (HAKTOPOB HA CKOPOCTh XHUMHYECKOM
pEaAKLIUN.

PacuéTHble 3ag1aun
PacyéTrel no ypaBHEHHMSIM XMMHUUYECKUX PEAKIUi, B TOM YHUCJIE TEPMOXUMUYECKUE
pacy€Thl, pacU€ThI C UCIIOJIBL30BAHUEM MOHSITUS «MACcCOBasi JOJISl BEIIECTBAY.

Heoprannyeckasi xummust

Hemeramnel. Ilonoxxenue HemetaiioB B llepuoguueckoil cUCTEME XMMHUYECKUX
anemenToB J[.W. MenneneeBa u 0coOeHHOCTH cTpoeHus: aToMOB. Du3nueckue cBOMCTBRA
HEMETAJUIOB. AJUIOTPOIHS HEMETa/UIOB (Ha MpHUMEpPE KHUCIopoja, cephl, ¢Gocdopa u
yriepona).

XHUMHUYECKHE CBOMCTBA BaXHEUIIMX HEMETAJIOB (TajJoOT€HOB, CEphbl, a3o0Ta,
docdopa, yriaepona U KpeMHHs) U UX COCAUHEHUHN (OKCHUIIOB, KHUCIOPOJICOIAEPKAIINX
KHUCJIOT, BOJOPOIHBIX COCTMHEHUM ).

[IprmeHeHne BaXXKHENIIINX HEMETAIIJIOB U UX COEUHECHUMU.



Meramnbl.  Ilomoxxenue wmertauioB B Ilepuoandeckod CHUCTEME XUMHYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOCHHSI 3JIEKTPOHHBIX 000I0YEK aTOMOB
MetaioB.  OOmue  ¢usmyeckue cBoiictBa MeTawioB. CIlaBel  METaJUIOB.
DIIEKTPOXUMHUYECKHUI PSiJT HAIPSIKEHUN METAIIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAJJIOB (HATPUM, KaJIMK, KaIbIIUi, MarHuH,
ATIOMUHUH, ITUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crocoObl ToJydeHust MeTaioB. Memannypeus. Kopposus memannos.
Cnocobwl 3auumul om kopposuu. [IpuMeHeHre MEeTaJIOB B OBITY 1 TEXHHUKE.

JKcNepUMEeHTALHbIE METOIbI H3Y4YeHHs BeleCTB M UX MpeBpalleHnH

N3yuenne koiuekiuu «MeTamibl U CIUIaBbl», 00pa3lioB HEMETAIUIOB, PEIICHHE
AKCIEPUMEHTANbHBIX 33/1ad, HaOJMIOJCHUE U ONHCAaHUE JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBHE THIPOKCHIA ATFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI0Yei, KAYECTBEHHBIC PEaKI[MK Ha KATUOHBI METAJJIOB).

PacuéTHble 3a1aun

Pacuétel Maccel BemiecTBa WM OOBEMA Ta30B MO HM3BECTHOMY KOJUYECTBY
BEILIECTBA, MAcCe UM 00BbEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, PACUETHI
Macchl (00BbEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEaKIMH, €CJIM OJHO U3 BEIIECTB
MMEET MTPUMECH.

XUMHUSA U )KU3HD

Ponp xmmum B oOecrnieueHUH 3KOJIOTHYECKOM, DHEPreTHUYCCKOW U IHIIEBOM
0€301acHOCTH, Pa3BUTHH MEIUIIMHBI. [IoHITHE 0 HAYYHBIX METOAaX MO3HAHMS BEIICCTB
Y XUMUYECKUX PEaKIUH.

[IpencraBienuss 06 OOMIMX HAYYHBIX MPUHIMUIIAX MPOMBIIUICHHOTO MOJIYyYEeHUS
BAKHEHUIIINX BEILIECTB.

UenoBek B MUpE BEMIECTB U MATEPUATIOB: BaXKHEUIIINE CTPOUTEIBLHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE ~ MarTepuajbl, KpacKd, CTEKJIO, KEepamMuKa, MaTepUIbl s
AIIEKTPOHUKH, HAHOMATEPHaJIbl, OPTAHMYECKUE U MUHEPAIbHBIC YI0OPCHUSI.

XuMHsI H  30pOBbE YEJIOBEKA: IMPABWIA MCIOJb30BAHUS JICKAPCTBEHHBIX
npenapaToB, IMpaBwia O0€30MacCHOIO MCIOJIB30BAHUSI MpErnapaToB OBITOBOW XUMUH
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBA3H

Peanuzanus MeXnpeIMEeTHbIX CBA3€H MPU M3YYEHUHU OOIeld U HEOPraHUYeCKOu
xuMHuM B 11 Kjacce OCyIIecTBISETCS Yepe3 MCNOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX I[IOHATHUW, TaK W IIOHATUH, SBIIOIIMXCS CUCTEMHBIMU JUIA OTACIBHBIX
[IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO61re ecTeCTBEHHO-HAYYHbIE MOHATHS: HAy4YHbIN (DAKT, TUIOTE3a, 3aKOH, TEOPHUs,
aHanu3, CHUHTE3, Kiaccudukanus, NEPUOJUYHOCTb, HAONIOACHUE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPECHUE, SBJIICHUE.

@du3nka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
PaZAMOaKTUBHOCTb, MOJIEKYJA, YPHEPIrEeTUUECKUN YPOBEHb, BEILIECTBO, TENIO, OOBEM,



arperaTHOe COCTOSIHME BEUIECTBA, (PU3MYECKHE BETUYUHBI U €IUHULIBI UX HU3MEPEHMUS,
CKOPOCTb.

buonorus: kinerka, opraHusM, 3KocUcTeMa, Ouocdepa, MakKpo- U MUKPOIIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

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

TexHONmorusl: XWMHUYECKass MPOMBIIIICHHOCTh, METALIYPIrusi, MPOU3BOJCTBO
CTPOUTENIBHBIX  MAaTEpHUANIOB,  CEIBCKOXO3SIMCTBEHHOE  IPOM3BOACTBO,  IHIIEBas
IIPOMBIIIJICHHOCTS, dbapmaneBTUUYECKAS IIPOMBILIJIEHHOCTb, IIPOU3BOACTBO
KOCMETHYECKHX  MpenapaTroB, MNPOU3BOACTBO  KOHCTPYKIHMOHHBIX  MaTEpHUAJIOB,
AJIEKTPOHHAS [POMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHNH
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaet TpeOOBaHUA K pe3yJibTaTaM OCBOCHUS 00yUYarOIIUMHUCS
nporpaMMm cpefHero oOmiero o00pa3oBaHusl (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbiM). HayuyHo-MeTonnyeckol OCHOBOM Il  pa3paOOTKH  IUIaHUPYEMBIX
pe3yibTaTOB OCBOEHUS MPOrPaMM CPEeIHEro 001Iero o0pa3oBaHusl SBISAETCS CUCTEMHO-
JEATEeIIbHOCTHBIN MOIXO/I.

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM TMOJAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpenMeTa «XUMUs» Ha YPOBHE CPEAHErO OOIIETo
00pa30BaHuUsl BBIJIETIEHBI CAEAYIOIINE COCTABISIONINE:

OCO3HaHHME OOYYAIOMIUMHCS POCCHUHUCKOM TPaKTaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEAEIICHUIO;

HaJIM4Ue MOTUBAIIMU K 00YUYEHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KJTFOUEBBIX IICHHOCTEH U UCTOPUUYECKUX TPaUIIMiA 0a30BOM HAYKU XHUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PpPYKOBOACTBOBATbCS B CBOEH
JEATEeNIbHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMU, MPUCYIIIUMH 1IEJIOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJIMYue MPABOCO3HAHUS IKOJIOTHYECKON KYJIBTYPHI U CIIOCOOHOCTH CTaBUTh LIEJIH
U CTPOUTH KU3HEHHBIE TITaHBI.

JIMYHOCTHBIE PE3YNbTAThl OCBOEHUS NIPEAMETA « XUMHUS» JOCTUTAKOTCS B €IMHCTBE
y4eOHOM M BOCIUTATEIHLHOW JEATEJIbHOCTH B COOTBETCTBUUM C T'YMAaHHCTHYECKUMH,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U U€aJIaMU POCCHICKOTO
TPaXKJAHCKOTO OOIIECTBa, MPUHATHIMHU B OOIIIECTBE HOPMaMHU U TIPABUJIAMH TTOBEICHUS,
CIIOCOOCTBYIOLIIMMHU MPOLECCaM CaMONO3HAHUsS, CaMOPa3BUTHS WU HPABCTBEHHOI'O
CTaHOBJICHUSI INYHOCTH O0yUYarOIIHNXCS.

JIugyHOCTHBIE  pe3ylbTaThl  OCBOCHUS  MpeaMeTa  «XUMHUS»  OTPaXKaroT
c(hOpPMHUPOBAHHOCTh  ONbITA TMO3HABATEJILPHOM M  TMPAKTUYECKOU  JEATECIbHOCTH
OOyYaroIIMXCS 10 peaTu3aliuy MPUHSATHIX B 00I1ECTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpaKaaHCKOr0 BOCTIMTAHNS:

OCO3HaHUSI OOYYAIOIIUMHUCS CBOMX KOHCTUTYIMOHHBIX MpPaB M OOSI3aHHOCTECH,
YBXCHUS K 3aKOHY U MPABOIIOPSIKY;

NPE/ICTABJICHHS O COIMATBHBIX HOPMAaX M MPABUIIAX MEXIIUYHOCTHBIX OTHOIICHHIA
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATCIBHOCTH TPH CO3JAHHU YYCOHBIX
IPOEKTOB, PEIICHUH Y4eOHBIX M IMO3HABATEIBHBIX 3a/1a4, BBHIOJHEHUH XUMHUYECKHX
3KCIIEPUMEHTOB;



CIIOCOOHOCTH MMOHUMAaTh U NPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apryMEHThI
JPYTUX MPU aHAIHU3€E PA3IMYHbIX BUJIOB YUEOHOH AESATENbHOCTH;

2) NIATPHOTHYECKOTO BOCTIMTAHNS

LEHHOCTHOTO  OTHOUIEHUS K HMCTOPUYECKOMY M  HAy4YHOMY  HAacJEIUIo
OTEUYECTBEHHOW XUMHH;

yBaXEHUSI K TPOLECCy TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUSI XHMHH, OCO3HAHMSI TOTO, YTO JOCTHKEHUS HAYKH €CTh pe3yJbTaT
JUIMTENIbHBIX HAOIIOAEHUH, KPOMIOTJIUBBIX SKCIEPUMEHTAIBHBIX ITOMCKOB, IOCTOSIHHOTO
TpyZa YYEHBIX U IPAKTUKOB;

MHTEpEca W IO3HABATEIbHBIX MOTHMBOB B IOJYYEHHH U TOCIEAYIOLIEM aHaIU3e
MH(pOpMAIKU O IEPENOBBIX TOCTHXKEHHUSIX COBPEMEHHOM OT€YECTBEHHON XUMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO IMOBEICHUS;

CITIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHbIC C XUMHUYECKUMHM SIBIICHUSIMU,U
MIPMHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHbBIE HOPMbIU
IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYNKH CBOUX TOBAPHUIIEH C TTO3UIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TOCIEICTBUNA 3TUX MOCTYNKOB,

4) dpopmMupoBaHuA KYJIbTYPHI 3/10POBbSI:

NOHMMaHUs LIEHHOCTEN 3/10pOBOTO U O€30MacHOr0 00pa3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (H3WYECKOMY U MCUXHYECKOMY
3I0POBBIO;

coONo/IeHns MpaBwil  0O€30MacCHOr0 OOpallleHus C BEUIECTBAMU B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JIESATENBHOCTH;

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

OCO3HaHUSl TOCIEACTBUA W HENPUATUS BPEIHBIX NPUBBIYEK (YyHOTpeOJIeHUS
AJIKOT0JIs, HAPKOTUKOB, KypEHHUs );

5) TPy10BOT0O BOCIIUTAHMS :

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

YCTAHOBKM Ha aKTMBHOE Y4YacTHE B PEIICHUM MPAKTHYECKUX 3a/1ady COLUAIBHOU
HaIPaBJICHHOCTH (B paMKax CBOETro Kjacca, IIKOJIbI);

WHTEpeca K TMPAKTUYECKOMY H3YyYCHHIO Tpodeccuii pa3nmuHoro  poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHHUS TTPEAMETHBIX 3HAHUM 110 XUMUH,

YBAKEHUS K TPYAY, JIOAAM TPYJla U pe3yibTaraM TPYyAOBOHM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYAIBHONW TPACKTOPUU 0Opa30BaHUA,
Oynymeid mpodeccuu W pealu3alii COOCTBEHHBIX >KM3HEHHBIX IIAHOB C Y4ETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB M TMOTPEOHOCTEH
00111eCTBa;



6) IK0JIOrHYeCKOro BOCIIMTAHMS :

HKOJIOTMYECKU IIeJIECOO00Pa3HOr0 OTHOLIEHUS K TMPHUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HU HA 3€MJIC;

MOHMMAHUA TJ00ATBHOIO XapakTepa OJKOJOTUYECKUX MpoOJieM, BIMSHUSA
HDKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIIBHOM CPEbI;

OCO3HaHUsl HEOOXOAMMOCTH HCIIOJIb30BAHUS JTOCTHKEHUN XUMHUU JJIsl PELICHMS
BOIIPOCOB PAILIMOHAIIBHOTO TPUPOAOTIOIb30BaHNUS;

AKTUBHOTO HENPUATUSA IEHUCTBUM, MPUHOCALIUX BpEl OKpPYXKaroUEHd NPUPOIHON
cpelle, yMEHUs IPOTHO3MPOBATH HEOJArONPUATHBIE 3KOJIOTHYECKUE MOCIEICTBUS
IPEANPUHUMAEMBIX JEUCTBUM U NIPEAOTBPAIIATh UX;

HaJU4Msl Pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHHS, 3KOJOTHYECKON KYJIbTYpHI,
OMbITA JAESTENBHOCTA SKOJOTMYECKOW HAIpPaBIECHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
UMU B N103HABATEIbHON, KOMMYHUKATUBHOW U COLMAIIBHON IPAaKTHKE, CHOCOOHOCTH U
YMEHMSI aKTUBHO IPOTUBOCTOSTH UACOJIOTHH XeMo(poouu;

7) HEHHOCTH HAYYHOT0 TMO3HAHMS :

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

MMOHMMAaHUS CIIeUU(PUKN XUMHUHU KaK HAyKH, OCO3HaHUS €€ poiu B (OPMUPOBAHUU
pallMOHAJIBHOTO HAYYHOT'O MBIIUIEHUs, CO3JAHUM  LEJIOCTHOIO  IPEICTABIICHUS
00 OKpYy>KarolieM MHUpe Kak O €IMHCTBE MPUPOJIbI U YEIOBEKA, B MO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEHN U PEIIeHUH MPoOJIeM COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHUH JIJIs1 COBPEMEHHOM LIMBUIIU3AIUU: B €€
T'YMaHUCTUYECKOW HAMpPaBICHHOCTH W BAXXHOW pOJIM B CO3JIaHUM HOBOW 0asbl
MaTepUaNbHOW KYJIBTYphI, PEUICHUU TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJI0BEUYECTBA — CHIPEBOM, YHEPTCTUYCCKOM, ITUIIIEBOM M SKOJIOTHYSCKON O€30ITaCHOCTH,
B Pa3BUTUM MEIUIIUHBI, 0OCCIEUEHUU YCIOBUM YCIEIIHOTO TPyJa U IKOJIOTHYECKU
KOM(pOPTHOM KU3HU KaXkJA0TO YjieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM I'PAaMOTHOCTH: IOHMMAaHMS CYUIHOCTH METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCIOJb30BAaTh IMOTy4aeMbIe
3HAHUSA JJI aHaIn3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEro MUpPA U MPOUCXOISIINXB
HEM W3MEHEHUW, YMEHHs JieJlaTb OOOCHOBAHHBIC 3aKJIIOUEHMUSI Ha OCHOBE HAy4YHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C LEJIbIO MTOJTYYEHHUsI JOCTOBEPHBIX BHIBOJIOB,;

CITIOCOOHOCTH CaMOCTOSITEILHO MCIOJIb30BATh XUMUUECKUE 3HAHUS IS PEIICHUs
npo0JieM B peaJIbHBIX )KU3HEHHBIX CUTYaIIUSIX;

MHTEPECA K MMO3HAHUIO U UCCIIEN0BATEIIBCKON IESITEIbHOCTH;

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMUIO,
K AKTUBHOMY ITOJYYEHHUIO HOBBIX 3HAHWUW MO XMMHHU B COOTBETCTBUM C >KU3HEHHBIMHU
MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM TpyJa B pa3iuuHbIX cdepax mnpodeccuoHaIbHON
JIESITETbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHbIe pe3ybTaThl OCBOCHHS YUEOHOT 0 IipeaMeTa « XUMUs» Ha YPOBHE
cpeaHero oo01ero o0pa3zoBaHUs BKIIOYAIOT:

3HaYUMBIE TUISL (dbopMupoBaHus MHUPOBO33pEHUS oOyJaromuxcs
MEXIUCUUIUTMHAPHBIE (MEXIpEeIMETHbIe) OOIlIeHayuYHble TOHATHUS, OTPaKaoIIue
LEJIOCTHOCTh HAYYHOM KAPTUHBI MUPA U CHIEUU(PHUKY METOA0B IMO3HAHMS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, YHEPTHs, SIBICHUE, IPOLECC, CUCTEMA,
HAY4YHBIA (paKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS, UCCIIECTOBAHHE,
HaOII0/ICHNE, U3MEPEHNUE, SKCTIEPUMEHT U JIPYTHE);

yHHUBEpCajJbHble y4eOHble JEeHCTBUS (IIO3HABATEJIbHBIE, KOMMYHUKATHUBHBIE,
pEryisTUBHBIE), obecneuynBaromme (GpopmupoBaHue (GyHKIUOHATBHOM I'PAMOTHOCTH H
COLIMAJIbHON KOMIETEHIIMH 00Y4arOIINUXCS;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIB30BATh OCBOEHHBIE MEXJIMCUUIUIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIIbHbBIE YUEOHbIEC IEHCTBUS B IO3HABATEIBHOUN U
COLIMAJIBHOM ITPaKTHUKE.

MeTtanpeameTHbIe pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU Y4€OHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JACUCTBUSAMH.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIC AeCTBUS
ba3oBble JJoruueckue aecTBHA:

CaMOCTOSTENIbHO (hOPMYJIUPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENIEINIATh LEIH ACATEILHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX JOCTHKCHUS,
COOTHOCHUTB PE3YJIbTATHI ICATEIBHOCTH C IMTOCTABJICHHBIMU LIESIMU;

WCTI0JIB30BATh PU OCBOCHUY 3HAHUN MTPUEMBI IOTUYECKOTO MBIIUICHUS — BBIACIATh
XapAKTEPHbIC TPU3HAKU TMOHSATHM M YCTAHABJIMBATH HMX B3aMMOCBSA3b, HCIOJIB30BATh
COOTBETCTBYIOIIME MOHATHUSA JJIs1 OOBSICHEHUS OT/IETbHBIX (PAKTOB U SIBJICHUI;

BBIOMpaTh OCHOBAHUS W KPUTEPUM JJIsl KJIACCU(PUKAIIMU BEIIECTB U XUMHUUYECKUX
peaKkuui;

yCTaHABJIMBATh MPUUYNHHO-CJIEACTBEHHBIEC CBSI3U MEXKIY HU3y4aCMbIMH SIBICHUSIMU;

CTPOUTH JIOTUUECKHE PaCCYXIeHUS (MHAYKTUBHBIC, NCTYKTUBHbIC, 10 aHAJIOTHH),
BBISIBJIATh 3aKOHOMEPHOCTM M MPOTHUBOPEYUA B PACCMATPUBAECMBIX SBJICHUSIX,
(GbOopMyIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

NPUMEHATH B MPOLECCE MO3HAHUA, HCHOJIb3YEMbIE B XUMHM CHUMBOJIMYECKHUE
(3HAKOBBIC) MOJIECIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYCCKHI 3HAK
(cuMBOIT) BreMeHTa, XUMHUYecKass (hopmysia, ypaBHEHUE XUMHUYECKON PEAKIUU — IPH
pelieHny y4eOHBIX MO3HABATENbHBIX W MPAKTUYECKUX 3ajJlay, MPUMEHSATh Ha3BaHHBIC
MOJICJIBHBIE TPEACTABICHUS I BBISBICHUSA XapPAKTEPHBIX ITPU3HAKOB H3Yy4aeMbIX
BEIIECTB U XUMUYECKUX PEAKLIHH.



Bba3oBnle ucciaenoBarejabcKue 1eiCTBUA:
BJIAJIETh OCHOBAMM METOJIOB HAYYHOT'O ITO3HAHUS BEILECTB U XUMUYECKUX PEAKIINM;
(GopMyTUpPOBAThH LEH U 33]]a4H UCCIIEIOBAHUS, HCIIOIH30BATh MOCTABICHHBIE U
CaMOCTOATENHEHO CHOPMYIUPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl JOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXICHUU,

BJIAJICTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUS U ITPOBEACHUS YYEHUUECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaTh yMEHHUS HAOIIOAaTh 3a XOJOM Ipoliecca,
CaMOCTOATENILHO MPOTHO3UPOBAaTh €ro pe3yibTaT, (opMyaupoBaTh OO0OOIICHHS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJBTATOB HCCIENOBAHUSA, COCTABIATH
000CHOBaHHBIM OTUET O MPOJIeTaHHON padoTe;

MpUOOPETATH OIBIT YYEHUYECKON UCCIIEI0BATENBCKON U MTPOSKTHOM JIEATEIbHOCTH,
HPOSIBIISATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PELICHMUS
IIPAKTUYECKUX 3aa4, IPUMEHEHUIO PA3JIMYHBIX METOAOB ITI03HAHUS.

Pabora ¢ unpopmanumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX HMH(MOpManuu (HayIHO-TIOMYJIsIpHAs
JUTEepaTypa XMMUYECKOTO COJEp KaHUs, CIpaBOYHbIE mocolusi, pecypcel MHTepHeTa),
aHAIIM3UPOBATh UH()OPMAILIMIO PA3TUYHBIX BUIOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(opMyIUpPOBATH 3aMPOCH U IPUMEHATH PAa3JIMYHbIE METO/IbI IIPU MOUCKE U O0TOOpE
uH(pOopMaIuu, HEOOXOIUMOM JIJIsl BHITIOJIHEHUS! YUEOHBIX 33a]1a4 ONPECIEHHOTO TUIIA;

npuoOpeTaTh  OMBIT  HWCHOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U Pa3INUHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAIbHYIO (hopMy mpeacTaBieHUs UHPOpMaAIUN
(cxemsl, rpauKy, TUarpaMMbl, TaOIUIIbI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAyUYHBIM S3bIK B KAa4eCTBE CPEJACTBA MpPH paboTe ¢ XUMHUYECKOU
uHpopMaIuet: TPUMEHTh MEXKITpeIMETHbIE ((hU3nUecKue U MaTeMaTH4YEeCKHUe) 3HAKU U
CUMBOJIBI, (hOPMYJIBI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M TPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISIHOCTH.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl B XOJE JAuajora u/uiu
JAUCKYCCHH, BBICKA3bIBATb HJICH, (1)OpMy.TII/IpOBaTB CBOM IIPCMIOKCHHA OTHOCHTCIBHO
BBIMIOJTHEHUS TIPEJIOKECHHON 3a/1a4U;

BBICTYIIATH C npe3eHTauHeﬁ PE3YJIbTATOB IM03HaBaTCIbHOM ACATCIIBHOCTU,
MOJIYYCHHBIX CaMOCTOATCIBHO WM COBMCCTHO CO CBCPCTHHUKAMH IIPHU BBIIIOJIHCHHU
XUMHUYECKOTO DJKCIEPUMEHTA, MPaKTUYECKOM paboThl MO MCCIEIOBAHUIO CBOMCTB
M3YYaeMBbIX BEIIECTB, pean3alii y4eOHOTO MPOEeKTa U (POPMYIHPOBATH BBIBOJBI 11O
pe3yiibTaTaM HpOBGI[éHHBIX I/ICCJIe,ZLOBaHI/Iﬁ HyTéM corjiaCoBaHusA HOSI/IHI/Iﬁ B XOI€
00CYXJIeHHsI 1 OOMEHA MHEHHUSMH.



PeryasiTuBHbIe YHHBEpCAJIbHbIE Y4eOHbIE TeHCTBUS

CaMOCTOSATENIbHO IUIAHUPOBAaTb M OCYIIECTBIISITH CBOIO  MO3HABATEIbHYIO
NeSATEIbHOCTh, ompenensss e€ Uenm W 3aJaud, KOHTPOJIMPOBATb U 10 Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii aITOPUTM JCHCTBUI TP BBHITTOJTHEHUH
y4eOHBIX U MCCIIEIOBATEIBCKUX 3aj1ay, BEIOUpaTh Haubosee F3(hPEeKTUBHBIN CIIOCOO MX
pelieHus ¢ y4ETOM MOTy4eHUsI HOBBIX 3HAHUN O BEHIECTBAX M XUMUYECKUX PEAKIIHIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuyeckas XUMHUS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTH MPEJICTABICHUN O XUMUUYECKON COCTaBIISIONICH €CTECTBEHHO-
HAay4YHOUW KapTUHBI MUPA, POJIU XUMUHU B TIO3HAHUU SIBIICHUI TPUPOJILI, B POPMUPOBAHUHU
MBIIUICHUS U KYJIbTYPhI JIMYHOCTH, €€ (PYHKIIMOHAIBHONW IPaMOTHOCTH, HEOOXOAMMOMN
JUISL PEIICHUS] MPAKTUYECKUX 3a7a4 M OKOJOTMYECKU OOOCHOBAHHOTO OTHOIICHUSIK
CBOEMY 3JI0POBBIO U PUPOJAHON CPEJIE;

BJIAJICHUE CUCTEMOUN XUMUYECKUX 3HAHUM, KOTOPas BKJIFOYAET: OCHOBOIIOJIATAIOIIINE
MNOHATUSL (XUMHUYECKUN DJIEMEHT, aToM, JJIEKTpOHHas 000J0YKa aroMa, MOJIEKYJIa,
BAJICHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTh, XUMHUYECKasl CBSI3b, CTPYKTypHas (opmyia
(pa3BEépHyTas U COKpaIll€HHAas1), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIM 00BEM, YTIEepOIHBIN
CKeTeT, (PyHKITMOHANIbHAS TPYIITA, PaIuKall, U30MEPHSs, H30MEPbI, TOMOJIOTHYECKUH PSA/I,
TOMOJIOTH, YIJIEBOJAOPObI, KHUCIOPOJ W a30TCOJEpKalIue COCTUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust ctpoeHust oprannyeckux BeniecTB A.M. ByTiiepoBa, 3aK0OH COXpaHEHHSI MACChI
BEILIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHUSI,
JeXalye B OCHOBE NMOHMMAaHUSA MPUYMHHOCTU M CUCTEMHOCTU XMMHUYECKHX SIBIICHH,
(aKkTOJIOTHYECKHE CBEACHUS O CBOWMCTBaxX, COCTaBe, IMOJIYYEHUH U OE€30MacCHOM
UCIIOJIb30BAaHUU BAXKHEHIIMX OPraHMYEeCKUX BEIIECTB B OBITY W MPaKTUYECKOU
JEATEeIIbHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHMU BBISBISATH XapaKTEpHbIC TPU3HAKU TOHSATHH,
yCTaHaBJIMBAaTh WX B3aMMOCBS3b, HCIOJb30BATh COOTBETCTBYIOIIUE TIOHSTHS MIPU
OMMCAHUU COCTaBa, CTPOCHUS U TIPEBpaICHUN OPTaHUYECKUX COCTMHEHUH;

c(hOPMHUPOBAHHOCTh YMEHHUM UCIIOJB30BaTh XHMHUUYECKYID  CHUMBOJIMKY JJIS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (GopMy
OPraHUYECKUX BEIIECTB U YPABHEHHN XUMHUYECKUX PEAKIUN, U3rOTABIMBATH MOJAEIH
MOJIEKYJl OpPraHWYeCKHMX BEIIECTB JUIS  WUIIOCTpAlMd WX XHMHYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAMICKHOCTh HW3YUECHHBIX
OpraHMYeCcKUX BEIIECTB [0 UX COCTaBY U CTPOCHUIO K OMNPeNeIEHHOMY Kilaccy/Tpymime



COCIMHEHUM  (YIJIEBOJOPOIbL,  KHUCIOPOJ M  a30TCOJAEpIKAIIUE  COEIUHEHHS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [JaBaTb KM Ha3BaHUS 110 CHCTEMaTHYECKOU
nomenknarype (IUPAC), a Takke NPUBOAWTHL TPHUBHAIbHBIC HAa3BaHHS OTHEIbHBIX
OpPraHUYECKUX BEUIECTB (ITUJICH, TPOIUIIEH, alleTHIIEH, STUIICHTIIUKOIIb, TIIULEPHUH, (DEeHOI,
dbopMmanbaerua, aneranbAerya, MypaBbHHas KHUCIOTa, YKCYCHAs KHCJIOTa, OJIEMHOBAs
KHCJIO0Ta, CTEAPUHOBAs KMCII0TA, TIII0K03a, (PPyKTO3a, Kpaxmall, lIeJUTI0JI03a, TIIUIUH);

c(hOpPMHUPOBAHHOCTH YMEHHSI ONIPEACIISATH BUIbI XUMHUYECKOM CBSI3U B OPTaHHMYECKIX
COeIMHEHUAX (OIMHAPHBIC U KPaTHBIE);

c(OPMHUPOBAHHOCTh yMEHHUSI MPUMEHATHh TMOJOXKEHUS TEOPHUH  CTPOCHUS
opranndeckux BemecTB A.M. byrtiepoBa ans OOBSICHEHUS 3aBHCHMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MACChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUIN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUYECKUE U
XUMHYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB OPTaHUYECKUX
BEIllECTB (METaH, 3TaH, 3TUJICH, MPOIMWIEH, aleTulieH, OyTaauen-1,3, MeTrmiOyTaaueH-
1,3, OeH30J, METaHOJ, 3TAaHOJ, JTHJICHIJIMKOJb, TIUIEPUH, (PEHOJI, aleTalbICTH]I,
MypaBbHHasi U YKCYCHasl KUCIOTBI, TJIIOKO3a, KpaxMmall, LEJUIK0I03a, aMHUHOYKCYCHAas
KHCJIOTa), WJUIIOCTPUPOBATh TEHETHYECKYI0 CBSA3b MEXAY HHUMHU YpaBHECHHUSIMU
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTepPU30BaTh HWCTOYHUKHU YIJIEBOJIOPOHOTO
ChIpbs (HE(Th, MPUPOIHBIA Ta3, yroyib), CIOCOOBI MX MEPEPadOTKH M MPAKTHYECKOE
pUMEHEHHUE TIPOYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTH YMEHUN MPOBOJIUTH BHIYUCICHUS [0 XUMUYECKUM YPABHEHUSIM
(Maccel, 00BbEMa, KOJIMYECTBA KMCXOAHOTO BEIIECTBA WM MPOJIYKTA PEAKIHH TI0
U3BECTHBIM Macce, OOBEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WUJIU
MPOIYKTOB PEAKIUN);

c(hOpPMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHMN 00 OCHOBHBIX METOJaX
HAay4YHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUCHUU BEMIECTB U XUMUUYECKHUX
saBieHUN (HAOMIOJIeHUEe, W3MEpPEHUEe, SKCIEPUMEHT, MOJECIUPOBAHUE), HMCIOJIH30BaTh
CUCTEMHbICE XUMHUYECKUE 3HAHUS JJISI PUHSATHUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHMH COONIOJATh MpaBujia IOJb30BAHUS XHUMHUYECKOM
MOCYI0M 1 1a00paTOpHBIM 000PYIOBaHUEM, a TAKKE IIPABUIIA OOPAIIIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIUSIMU MO BBITIOJIHEHUIO JIJAOOPATOPHBIX XUMUUECKUX OIBITOR,;

chOPMHUPOBAHHOCTh YMEHUW  IUIAHUPOBATH W BBIMIOJNHITH  XUMHYECKHUI
AKCHEPUMEHT (TIPEBpallEHUs OPraHUYECKUX BEIIECTB MPU HArpeBaHUU, IOIYYCHHE
ATUJIEHA W M3YyYEHHUE €ro CBOMCTB, KaU€CTBEHHbIC PEAKIMU OPraHUYECKHX BEIIECTB,
JeHaTypanus O0eJIKOB MpU HArpeBaHWM, IBETHHIE PEAKIIMH OEJIKOB) B COOTBETCTBUHUC
npaBujIaMu TEXHUKHA O€30MACHOCTU MPU OOpalIeHUH C BEIIECTBAMHU U JTAOOPATOPHBIM
000pyZOBaHUEM, NPENCTABIATH PE3YyIbTaThl XUMHUYECKOTO HKCIIEpUMEHTa B (opme
3aMKCH YPaBHEHUW COOTBETCTBYIOIIUX PEAKIUN M (POPMYyIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YyJIbTATOB;



COpPMUPOBAHHOCT ~ YMEHUH  KPUTHMUECKM  AHAJIM3UPOBATh  XHMUYECKYIO
MH(pOpMaIMIO, OJTYyYaeMyI0 U3 pa3HbIX UCTOYHHUKOB (CpPeICTBa MaCCOBOM MH(pOpMAIHH,
WHTepHET U 1pyrux);

c(OpMHUPOBAHHOCTh YMEHUI COOJIIO/1aTh IPaBUJIa 3KOJIOTHUECKH 11E1eCO00pa3HOro
NOBE/ICHUS B OBITY U TPYJOBOM JIEATEIBHOCTH B IIEJIAX COXPAHEHUsI CBOETO 3/10pPOBbs U
OKpY’KaoIlled MPUPOAHON Cpelbl, OCO3HABaTh OINACHOCTh BO3JCWUCTBUSA Ha JKUBBIC
OpraHu3MBbl ONPEIEIEHHBIX OPraHUYECKUX BELIECTB, HOHUMas cMblci okaszareis 11K,
NOSICHATh HAa MpPHUMEpPax CHocOObl YMEHBIIEHUS W MPENOTBPALLEHUS HX BPEIHOTO
BO3/ICIICTBUS Ha OPraHU3M YEJIOBEKA;

UIg  O0yYaroIMXCsi C OrPaHUYEHHBIMH BO3MOJKHOCTSMHU 3/10pPOBbS: YMEHHUE
NPUMEHATh 3HAaHUA OO0 OCHOBHBIX JIOCTYIHBIX METOAAaX IO3HAHUSA BEIIECTB U
XUMHUYECKUX SIBJICHUM;

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

11 KJIACC

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

c(hOpMHUPOBAHHOCTH MPEJCTABICHUI: 0 XUMUYECKON COCTABJISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, pPOJM XHMUU B TIO3HAHUM SIBJICHUWA TPUPOIBI, B
(GbopMUPOBAHUM MBIIUICHUS U KYJIbTYPhl JTUYHOCTH, €€ (QYHKIIMOHATBHOUTPAMOTHOCTH,
HEOOXOMMOW MJi PEIICHUS MPAKTUYECKUX 3a7ad U IKOJOTMUYECKH OOOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO U IPUPOJHOMN CpELE;

BJIAJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPasl BKIIFOYAET: OCHOBOIOJIATAIOIIINE
HMOHATHA (XUMHUYECKHI DJIEMEHT, aTOM, HM30TON, S-, P-, O- 3JEKTPOHHBIC OpPOUTAIIU
aTOMOB, VIOH, MOJIEKYIa, MOJIb, MOJISIPHBIN 00BbEM, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJIEHUSA, XUMHUYECKas CBA3b (KOBaJICHTHAas,
MOHHAs, METAJJIMYECKAs, BOJAOPOAHAs), KPUCTAJUIMYECKAs] PELIETKA, TUIbl XUMUYECKUX
pEeaKLnii, pacTBOP, IECKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOJIUTUUECKAS TUCCOLUALMS,
OKHUCJIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHYECKOM peakluu, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUST DJIEKTPOIUTHUYECKONW JIUCCOILMAIIUH,
nepuoanuecknii 3akoH J[.M. MenzaeneeBa, 3aKOH COXpaHEHHSI MacChl BELIECTB, 3aKOH
COXpPaHEHMS U MPEBPAIICHUS YHEPTUM MPU XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3bIK XHWMHUH, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIIM€ B OCHOBE
MOHUMAHUSI TMPUYMHHOCTH W CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (haKTOJIOTMYECKUE
CBEJICHHS O CBOMCTBAX, COCTaBe, MOJIYYEHUU U OE30TIaCHOM HUCIIOIB30BaHUN BAXKHEHIIINX
HEOPTaHWYECKUX BEIICCTB B OBITY U IPAKTUYECKOMN JACATEIHPHOCTH YEJIOBEKA,;

c(hOPMHUPOBAHHOCTh YMEHHMH BBISBISATH XapaKTEpHbIC TPU3HAKU TIOHSATHH,
YCTAHABIIMBAaTh HMX B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIME IOHSTHUS IPU
ONMCAHUY HEOPTraHMYECKUX BEILIECTB U UX MPEBPALICHUM;



c(OPMUPOBAHHOCTh YMEHUW  HCIOJB30BATh XUMUYECKYIO  CHMBOJIUKY JJIs
cocTaByieHHs (HOPMYJT BEIIECTB U YPABHEHUM XMMUYECKUX PEAKIIMMA, CUCTEMATHYECKYIO
nomenknarypy (IUPAC) u TpuBuaibHbIC Ha3BaHUS OTACIbHBIX HEOPraHHMYECKUX
BEIIECTB (yrapHbIii ras, yriaeKuciabli ra3, aMMUak, raiéHas u3BeCTh, HeraiéHasi H3BecCTb,
MUTHEBAS COJA, TUPUT U JAPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUM OMNpENEATh BAJICHTHOCTh M CTENEHb OKHUCIICHUS
XUMHUYECKUX JIEMEHTOB B COCJIMHEHUAX PA3UYHOTO COCTaBa, BUJ XUMHUYECKOU CBSI3U
(koBaJieHTHasi, MOHHAsl, MeETaJUIMYeCcKas, BOJOpPOAHAas) B COCAMHEHMSX, THII
KPUCTAITMYECKON PEMIETKH KOHKPETHOTO BEIIEeCTBA (aTOMHAs, MOJIEKYJIApHas, MOHHAS,
MeTaJIJTN4ecKasi), XapakTep Cpelibl B BOJAHBIX PACTBOpPaX HEOPTaHUYECKUX COCTUHEHHUI;

c(hOpMHUPOBAHHOCTh YMEHHUH YCTAaHABIMBATh MPUHAIJICKHOCTH HEOPTAHHMUECKUX
BEIIECTB MO0 WX COCTAaBY K OMPEACIEHHOMY KiacCy/Tpymre COeIWHEHUH (MpOCThIe
BEI[ECTBA — METAIbI U HEMETAJUIbl, OKCHJbl, OCHOBAHUS, KHUCIOTHI, amM(pOTEpHbIC
TUJIPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUHN PACKPBIBaTh CMBICI Meproaudeckoro 3akona J[.U.
MenneneeBa M JEMOHCTPUPOBATh €ro0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO QYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX 3JieMeHTOB 1-4 mepuomoB Ileprogndeckoit CHCTEMBI XHUMHYECKUX
anemeHToB JI.M. MeHeneeBa, UCIONb3ys MOHITUS «S-, P-, O-3JCKTPOHHBIC OPOUTAIINY,
«QHEPTreTUYECKHE YPOBHH», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XMMHUYECKUX JJIEMEHTOB M MX COEIMHEHWHM MO nepuoaam u rpynnam llepmoandeckon
cucTteMbl XuMudeckux saemeHToB .M. Menpaeneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKUE
CBOMCTBA  HEOPraHMYECKHMX  BEIIECTB  Pa3MYHBIX  KJIACCOB,  MOATBEPXKIATh
CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKAY HEOPraHMYECKHMHU BEIIECTBAMUC
MTOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKITUN;

c(hOPMHUPOBAHHOCTh YMEHHUS  KJIACCU(PUIIMPOBATh XUMHYECKUE PEAKIIMH 110
pa3TUYHBIM MTPU3HAKAM (YHCITY U COCTaBY PEarnupyronux BeIIecTB, TEMI0BOMY 3P HEKTy
peaKkiuy, W3MEHEHHIO CTETeHEeW OKHWCICHHS »JJIEMEHTOB, OOpPaTHMMOCTH pEeakIvy,
Y4aCTHIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUW COCTABIIATh YPAaBHCHHS PEaKIIUK Pa3IMUHBIX THIIOB,
TIOJTHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIIUil HOHHOTO OOMEHA, YIYUTHIBAs YCIOBHS, IPU
KOTOPBIX 3TH PEAKIIMU UIYT 0 KOHIIA,

chOpPMUPOBAHHOCTh ~ YMEHUH  TPOBOAUTH  PEAKIMH,  MOATBEP)KIAOIIUE
KaueCTBCHHBIN COCTAB PA3IMYHBIX HEOPTaHWYCCKUX BEICCTB, PACITO3HABATH OIBITHBIM
MyTEM HOHBI, IPUCYTCTBYIONIUE B BOJHBIX PACTBOPaX HEOPTAaHUIECKUX BEIIECTB;

chOpPMUPOBAHHOCTh ~ YMEHHH  PAacKpbiBaTh  CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN TTOCPECTBOM COCTABJICHHS JIEKTPOHHOTO OajlaHca ITHX
peaKkuuu;



c(OPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOU
peakiuy OT PA3NUUHBIX (AKTOPOB; XapaKTEp CMEUICHUS XUMUYECKOI'O PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeicteus (npunnun Jle IllaTense);

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTePU30BATh XUMHUYECKUE MPOIECCHI, JIeKAIINE
B OCHOBE MPOMBIIUICHHOTO TMIOJY4Y€HUSI CEPHOM KHUCIOThl, aMMHaka, a TaKke
c(hOpPMHUPOBAHHOCTH MPEACTABICHUIN 00 00X HAYYHBIX MPUHITUIIAX U IKOJIOTHUECKHUX
npo0emMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJAUTH BHIUUCICHHUS C UCTIOJIB30BAHUEM TTOHSITHUS
«MaccoBas 107151 BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHUH Ta30B PU XUMUYECKHUX
peakIMsIX, MacChl BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU BEIIECTB, TEMIOBOTO 3 dexTa
peaKuMy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BEILIECTB, MIPEBPAIICHUS U COXPAHEHUS
SHEPIUH;

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

chOpPMHUPOBAHHOCT, YMEHUH  IUIAHUPOBaTh M BBINOJHATH  XUMHYECKUUN
AKCHEPUMEHT (pa3lioKEHUE TMEePOKCHAa BOJOPOJa B NPUCYTCTBUU KaTaauzaTopa,
OmpeJieSICHHE Cpebl PAaCTBOPOB BEIIECTB C MOMOIIBI) YHHUBEPCAIBHOTO WHJUKATOPA,
BIIUSIHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKlUu, peakliui UOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIuu Ha Cyib(har-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KAaTUOH
aMMOHHSI, PELIEHNE AKCIEPUMEHTAIbHBIX 3a7a4 1o TeMaMm «Metamibs u « HemeTramib»)
B COOTBETCTBUU C MPaBUIIAMU TEXHUKU 0€30MaCHOCTH MPU OOpaIllEHUH C BEIIECTBAMU U
Ja00paTopHbIM  00OpyJOBaHUEM,  MPEACTaBISATh  PE3YJbTaThl  XUMHYECKOIO
JKCIIEpUMEHTa B (opMe 3amMcu ypaBHEHUW COOTBETCTBYIOIIMX pPEAKIUA U
(dbopMyIUpOBaThH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh ~ YMEHHUM  KPUTHUYECKU  aHAJU3UPOBATH  XHUMHUYECKYIO
uHdopMaIMIO, TOJY4aeMyl) M3 pPa3HbIX HMCTOYHUKOB (CpelcTBa  MacCOBOM
KOMMYHUKaIU, THTepHET U JpyTrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOIIOATh MPAaBUIIA SKOJOTUYECKU 1IETIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOU JACATEIHHOCTU B IENISAX COXPAHECHUS CBOETO 37I0POBbS U
OKpY’Karoliel MNpUPOTHON Cpebl, OCO3HABaTh OMACHOCTH BO3JCUCTBUS Ha >KUBBIC
OpraHU3MBbI ONPEEIEHHBIX BEMIECTB, MOHMMas cMbich nokazatens [IJIK, nmosicHsTh Ha
puMepax CrocoObl YMEHBIIIECHUS W TMPEAOTBPAIICHUS UX BPEIHOTO BO3JEHCTBUS Ha
OpraHu3M YeJIOBEKa;

UIsE  OOYyYaromIMXcsi C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH  37I0POBbS: YMEHUE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHUUYCCKUX SIBJICHUH;

JUISL CTIETIBIX M CIa0OBUASAIIMX OOYyYalOIIUXCS: YMEHUE MCIOJIb30BATh PesbehHO
TOYEUHYIO cucTeMy oO0o3HadeHui JI. bpaiins 1ist 3anmucu XuMu4ecKux GopMyL.
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