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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopspkenue I[lpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHble TosioxkeHuss ®PI'OC COO o B3auM0OOYCIOBICHHOCTH IIEJICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIMM JTAalOM peau3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJlOBeKa, a TakKe DSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
mporpaMme M0 XMMHUHM C YYETOM CHenu(puKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHST KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME IEJOCTHOTO MPEJICTABIEHUsI 00 OKPYXKAIOIIEM MHUpE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYS C APYTHMMH €CTECTBEHHBIMU HayKaMH, XUMHS cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XuUMUs»  SABISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHWUW IPU HW3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» cQopMupoBaHa B MporpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeICcTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHnueckod XUMHUM [OJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLINH.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuydeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOXXKHEWIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JonosHAercs B Kypcax 10 m 11 xiaccos
AIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX UCCIIEN0BATENbCKUX 33/1ad. B 1enom coaepkanue yueOHOro
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBONCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodieM cOepeKeHusl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCaJbHBIX Y4YeOHBIX JCMCTBMI, HMEIONMX 0a30Boe 3HAUCHHE MJIs
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUMU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJULMOHHO IMPU3HAETCS (POPMUPOBAHHE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEMETA SBJISIETCS BIIOJIHE OIIPABJAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXKaT KIIIOYEBBIC TOHATHSA, (yHIAMEHTAIbHBIE 3aKOHBI M TEOPUH XUMUH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIuii, HEOOXOMAMMBIX I MPHOOpETEHUS
YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOCHHEM TpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArovTeHHE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HA0OpOM 3HaHWN, a (YHKIHUOHAIHHOM T'PAMOTHOCTHIO, TO €CTh Ccloco0aMu u
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanraiusi 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX >KU3HEHHBIX CUTYAIlUsX, CBI3aHHBIX C BEIIECTBAMH M MX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX i NPUOOPETEHHs OIbITa JAEATEIbHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TO3HAHWM XUMHUU, a TakKXKe MJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OPMAIIUU XUMUYECKOTO COJIEP KaHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOSXKIEHHOCTH B T'yYMaHUCTUYECKOUN
HAIPaBJICHHOCTH XHWMHH, € BaXHOW POJM B PEIICHUH TIIOOAIBHBIX IPOOJIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOUIIEHUS K TPHUPOJE M CBOEMY 3/I0pPOBbIO, a TaKKe MPUOOPETEHUsS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeIMETHON obsactu «EcTecTBeHHO-HAay4YHbIC
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBaHusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).

COIJEP)XAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKAS XUMUA

Teopernueckue 0CHOBBI OPraHUYeCKOH XUMHUHU

[IpeameT oprannyeckoi XUMHH: €€ BOSHUKHOBEHHE, pa3BUTHE U 3HAUCHHE B
MOJIYYCHUN HOBBIX BEIIECTB M MaTepuaaoB. Teopusi CTPOSHUS OPTraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MOJI0KeHUA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYECKUX BEMIECTB. [ OMOJOTHS, HW30MepHUs. XUMHUYECKas CBSI3b B
OpPTaHUYECKUX COCTUHEHUSX — OJUHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kinaccupuKammu opraHudeckux BeriecTB. HoMmeHkmarypa
OPTaHMYECKUX COCIMHEHUW (CHCTEeMaTWyeckas) W TpPUBHAIbHBIC Ha3BaHUS
BAXHEUIINX MPEACTABUTENEH KIIACCOB OPTaHUYECKHUX BEILIECTB.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIEeCTB U HUX MpEBpaIlCHU:
O3HaKOMJIEHHE C oOpa3llaMu OpPraHMYECKHUX BEIIECTB M MaTepualaMu Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJl OPraHWYECKUX BEIIECTB, HAOIIOJECHUE U
OMMHMCAHWE JEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIICCTB
MIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).



Yraesopopoasl

AJNKaHB: COCTaB W CTPOEHUE, TOMOJIOTMYECKM psia. MetaH M 3TaH —
IPOCTEUIINE NPEICTABUTENN QJIKAaHOB: (PU3MYECKME M XUMUYECKHE CBOMCTBA
(peakuuy 3aMeIleHUsT M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psAll. DTHIEH U NPOINUJIEH —
IpOCTEHIIMe NPEACTABUTENN AalKEHOB: (PU3WYECKUE U XHMUYECKHE CBOMCTBA
(peakuuy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIApATALMU, OKHUCIECHUS U
HOJIMMEPU3ALINH ), IOJTYUYEHUE U IPUMEHEHHUE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEHIIHe
XUMUYECKUE CBOWCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psijl. ALIETUIIEH
— MPOCTEHIINNA MpPEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUYECKUE U
XUMUYECKHE CBOMCTBA (pEakLUMH T'MAPUPOBAHUS, rajJOr€HUPOBAHUS, THAPATALNH,
TOpPEHUs), OJyYeHHE U IPUMEHEHHE.

Apensl. benzon: coctaB, cTpoeHue, (pU3NYECKHE U XMMHUYECKUE CBOMICTBA
(peakuuy rajoreHUpOBaHUsI U HUTPOBAHUS), MOJyYEHUE U MpUMEHeHue. 10.1yon:
cocmas, cmpoenue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02EHUPOBAHUA U HUMPOBAHUs), NOMyYeHue u npumeHerue. TOKCUYHOCTb
apeHoOB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, MPUHAMICKANMMHA K
pPa3IMYHBIM KJIACCAM.

[IpupoaHbIE MCTOYHUKHK YIIeBOAOPOAOB. lIpupoaHbpii ra3 W mOIMyTHBIE
Hedtauble Ta3pl. Hedth u e€ mpoucxoxnenune. CrnocoObl mepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUM, KaTaIMTUYECKUil), muposn3. I[IpoaykTs
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €0 MepepadoTKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHHNA:
O3HAKOMJIEHME C oOpaslamMu IlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yromap», MOAEIUPOBAHME  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHUE ITUIICHA
Y U3y4YEHHE €T0 CBOWCTB.

Pacuérnsle 3anaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (Macchl, 00BEMA,
KOJIM4YECTBA MCXOJHOTO BEIIECTBA WJIM IPOJYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIECTB HIIM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaepskamue oprannyecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHL. MeETaHOJ MW DJTAaHOJN: CTPOCHHE,
¢uznyeckue MU XUMHUYECKHE CBOMCTBA (peakUMM C aKTUBHBIMU METaJUIaMH,




rajJjlor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEHUEe. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMH CIIUPTOB. /lelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  COUPTBL. OJTWIEHIJUKOIb M  TIIMLEPUH: CTPOEHUE,
buznueckue W XUMHUYECKHE CBOWMCTBA (B3aMMOJEHCTBHE CO IIETOYHBIMHU
MeTajulaMH, KaueCTBEHHas peakiMs Ha MHOTOaTOMHBIE cnupThl). JleiicTBUE Ha
opraHusM yenoBeka. [[puMeHenune rauuepuHa U 3TUIEHTITUKOJIS.

®deHon: CTpoeHHE MOJIEKYNbl, (U3NYECKUE U XUMUYECKHE CBOMCTBA.
ToxcuuHocth Penona. [Ilpumenenue gpenona.

Anpnerupl U Kemowuwvl. DopMmanplerua, aneTanbACTHN:  CTPOECHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KAuECTBEHHbIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (pU3MUEeCKUe U XMMHUYECKHE CBOICTBa (CBOMCTBA,
oO1ue A Kiacca KUCIOT, peakius dTepuduKaiim), noaydyeHue u mpruMeHEHHE.
CreapuHOBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENM BBICIIMX KapOOHOBBIX
KHCJIOT. Mbl1a KaK COJIM BBICIIMX KaPOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cinoxHbIX 3GupoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

YraeBoawsl: coctaB, kjaccuukanus — yriieBoAoB  (MOHO-, JU- U
nonucaxapuibl). ['oko3a — npocteimmii MoHOcaxapua: 0COOCHHOCTH CTPOECHUS
MOJIEKYNbI, (U3NYECKHEe U XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
ruapokcugoM menu(ll), okuciaeHne amMMHauyHBIM pPacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TIJIIOKO3bl), HaXOXJEHUE B MpPHUPOJE, NPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie monuMepbl. CTpoeHue Kpaxmaina u
uetonao3bl.  dusznueckue W XUMHUYECKHME CBOMCTBA Kpaxmayia (THAPOIM3,
KAaueCTBEHHAs PEAKIUS C HOJIOM).

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
MpOBEICHHE, HAONIOJCHHE W ONHMCAHWE JIEMOHCTPAI[MOHHBIX ONBITOB: TOPEHHUE
CIIUPTOB, Kaue€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJa
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOAECHCTBHE TJIUIEPUHA C
ruapokcugom meau(ll)), anpuernoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmeau(ll), BzaummomeicTBHEe Kpaxmana C HOJOM),
MPOBEICHNE MPAKTUYECKON pabOThl: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WK MPOYKTOB PEAKIIUN).



A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIe oprannyeckue coeannenus. dusmnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpumepe ruimHa). buonornyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIIpHBIE coeanHeHus. llepBuuHas,
BTOpUYHAs M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUAPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIE PEAKIIMU HA OEIIKH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEIIECTB W MX MPEBPAILCHHIA:
HAO0JI0ICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYypalus OEIKOB MpH
HarpeBaHuM, LIBETHbIE peaKLUU OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNN, CPEAHIS MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHHH —
MOJIMMEPHU3ALS U MOJTUKOHIEHCAUS.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HAaKOMJIEHUE ¢ o0Opa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
Hay4YHBIX MOHSTUHN, TaK U MOHATUM, SIBISIONIMXCS CUCTEMHBIMHU JUISl OTAEIIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1ue ecTecCTBEHHO-HAyUYHbIE IOHATHUSA: SIBJICHUE, HAYYHBIH (hakT, TUIOTE3a,
3aKOH, TE€OPHSs, aHAJU3, CUHTE3, KiIacCUu(PUKaIMs, MePUOAUIHOCTh, HAOIIOJEHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duznka: MaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUS.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpTraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (O€IKH, YIJIEBOJIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHEpabl, TOpHbIE MOPOJBI, TOJE3HbIE UCKOTIAeMbI€, TOILTUBO,
pecypcehl.

TexHonorus: NULIEBBIE MPOAYKTHI, OCHOBBl PAlMOHAJIBHOIO NUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE H KOCMETHUYECKHE MpenapaTsl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHUYECKHX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHNYECKASA XUMUA



Teopernueckne 0CHOBbI XUMUM

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000J10YKa. DHEPreTUYeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTamm, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. INEKTPOHHASI KOH(PUTYpaIMs aTOMOB.

[lepnognueckuil 3akoH u llepuoanueckas cucreMa XUMHAYECKUX JJIEMEHTOB
. U. MenaeneeBa. CBsi3b NMEpUOAMYECKOrO 3aKoHa U Ilepronnyeckoil cucTemsl
xuMudeckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DSJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEpUOaM.
3HaYCHUE NEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKass CBsI3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJSIpHAsi W TOJSpHAasi, UOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICEHTHOM XHWMHUYECKOW CBA3UM (OOMEHHBIM U JIOHOPHO-
akienTopHeiii). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIEKYISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA. 3aKOH
MOCTOSIHCTBA COCTAaBa BEIIECTBA. THIbI KPUCTAINIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10Jis BEIlIeCTBA B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. [eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3JIMYHbIM KJIaccaM.

Xumuueckas — peakuusd. Kinaccupukanmss — XMMHYECKMX — peakluil B
HEOPraHUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pas3nu4HbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XHUMHYECKOE paBHOBecHe. @DaKTOpbI, BIMAKOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlaremnse.

DnekTpoauTuueckas nuccounarus. CuiabHbIe U ciialdblie eKkTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTETBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
neMoHcTpanus Tabnun «llepuonnueckas cucreMa XxuMuueckux sneMeHToB J[. .
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALINYECKUX DPEIIETOK, HAOIIOJCHUE U
OTHMCAaHWE AEMOHCTPAIMOHHBIX H JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MTEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEAKIMU MOHHOTO OOMEHa),



MIPOBEICHUE TIPAKTUIECKON paboThl «BausHue pa3nnyHbiX (PaKTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUM».

Pacuérnrie 3ana4n.

PacyéTel 1O ypaBHEHMSM XMMHUYECKHUX pEaKlUil, B TOM 4YHUCIIE
TEPMOXUMHUYECKHUE PaCU€Thl, Pacu€Thl C HCHOJIB30BAHUEM IOHATHUS «MacCOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuogmueckoir  cucteme
xumMuueckux sjeMeHtoB JI. M. MeHneneeBa U O0COOCHHOCTH CTPOEHHUS aTOMOB.
dusznyeckue CBOWMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha IpuMepe
KHCJIOpoa, cephl, hocdopa u yriaepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAUIOB (TaJOoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HX  COCAMHEHUH  (OKCHJIOB,
KHCJIOPOJICOICPKAITUX KUCIOT, BOJOPOJHBIX COSTMHEHHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucreMe XUMHYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mme ¢usndeckue cpoiicTBa MetaoB. CIIaBbl METAJIOB.
DNEKTPOXUMHUUYECKUI PSIJI HAMTPSYKEHU METAIIIOB.

XUMUYECKHE CBOWMCTBA BaKHEWIMX META/UIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crmocoObl MOMyYeHUs MeTauioB. [IpuMeHeHne MeTallioB B OBITY U
TEXHHUKE.

DKCNEpUMEHTaIbHbIC METOJIbl M3YYCHMS BEIIECTB W MX MPEBpaIlCHMIA:
M3YYEHHUE KOJUICKIMU «MeTaibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJI0JIeHHEe M OINUCAHHE JIEMOHCTPAllMOHHBIX U
7a00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C PacTBOpaMHU
KHUCJIOT M IIeJI0YeH, KaueCTBEHHbIE PEaKIIU1 HAa KAaTHOHBI METAJLJIOB).

PacuétHrble 3amaun.

PacuéTtel macchl BemiecTBa WM 00ObEMA ra3oB MO W3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
W3 BENIECTB UMEET IPUMECH.

X¥MHUS U KU3Hb

Ponp xuMun B 00€CIieUeHHHM 3KOJIOTHYECKOM, YHEPreTUUeCKON W TMHUIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX  MPOMBIIIJIEHHOTO
MOJy4YE€HUS Ba)KHEHIIINX BEIIECTB.



YemoBeK B MHUpPE BELIECTB M MATEPUAJIOB: BAXKHEWILNME CTPOUTEIbHBIE
MaTepuaibl, KOHCTPYKIHOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KEpaMHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbBIE
yao0peHus.

XuMHST U 30pOBbE YEJIOBEKA: IMpaBUJia HKCIOIb30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 0€30MacHOTO MCIOIb30BAHMS MPENnapaToB OBITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H TpU  W3YyYEeHUHM OOmEed o
HEOpPraHU4ecKoM XuMHUM B 11 Kilacce oCcylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TakKk W TOHSATUN, SBIISIOLIUXCS
CUCTEMHBIMU JIJIs1 OTIEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHHE, SBICHHUE.

®dusznka: MaTepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PAMOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBa, (PU3WYECKUE BEIMYMUHBI U €IUHULIBI UX
U3MEPEHHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTeMma, Ouocdepa, Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIbI, TIOJIE3HBIE HCKOMAeMbI€, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrusi, TPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
IPOMBIIUIEHHOCTh,  (papMallieBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.

[IJTTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUN
HA BA30OBOM YPOBHE CPEJHEI'O OBHIET'O OBPA3OBAHUA
JINYHOCTHBIE PE3YJIBTATBHI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHUS
OOy4alolMMHUCS TMPOrpaMM CpEeAHEro o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METalpeAMETHbIM W TOpeaAMeTHbIM). HayuyHo-meTonuyeckol OCHOBOM s
pa3paboTKu IMJIAHUPYEMbIX PE3YJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIIN MOAXOI.

B coOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS MpeaMeTa «XHUMHSI» Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHMsl BbIJIEIEHBI CIEAYIONINE COCTABISIOIUE:



OCO3HAaHWE OOYYAIUMHUCS POCCUHUCKONW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEAEIIEHHUIO;

HaJM4Yue MOTUBAIIMU K 00YUCHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUMN JUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalONIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH LIEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMH, MNPUCYIIUMH LIEJTOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh
LIE€JIX U CTPOUTH KU3HECHHBIE IIJIAHBI.

JIMYHOCTHBIE PE3YNABTATBI OCBOCHHS MpeaMeTa «XHUMUS» JIOCTUTAIOTCS B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JIEATEIBHOCTH B COOTBETCTBUHM C
I'YMAHUCTUYECKUMH, COLMOKYJIbTYPHBIMU, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU
U HjaeallaMd POCCHUHCKOTO TPaKJAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMaMU U TpaBWIaMH  TMOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAaMOPAa3BUTUS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOyyJarommxcs.

JIndyHOCTHBIE pe3yNbTaThl OCBOEHUSA IIpeaMeTa «XUMHUSD)  OTPakKaroT
c(OpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHYECKOM JEATeITLHOCTH
0Oy4Yaromuxcsl Mo peaanu3aii IPUHATHIX B OOLIECTBE IEHHOCTEH, B TOM YHCJIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IIPABOIOPSIKY;

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIEHUM B KOJIJICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JAEATEIIBHOCTU IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4€OHBIX W TMO3HABATENIbHBIX 3a/a4, BHITIOJHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMaTh M TNPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YUCOHOU €SI TEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUSI K MPOLECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTHUYECKOTO
MPUMEHECHUSI XUMHH, OCO3HAHHS TOTO, YTO JOCTHXKCHUS HAYKH €CTh PE3yJbTaT
JUTMTEIIBHBIX ~ HAOMIOJMEHWUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MMOCTOSIHHOTO TPYAa YYEHBIX U MTPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULUKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE ITOCIEICTBHM 3THUX
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwi 0e30MacHOTO OOpallleHUs C BELIECTBAaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPABWJI HMHIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4yacTUE€ B pEHICHUM MPaKTUYECKUX 3ajad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yjibTaTaM TPYIAOBOM JIE€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

HKOJIOTUYECKU 1I€TIECO0OPA3HOTO OTHOILICHHUS K MPUPOJIE, KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HaHUS HEOOXOJWMOCTH HCHOJb30BAaHUS JOCTKEHUM XUMHH IS
pELIEHHs] BOINPOCOB PALIMOHATILHOTO IPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JCHUCTBAN U MPEIOTBPAILATh HUX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M yMEHHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

c()OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
(OpMHpPOBAaHUN PALMOHATIBHOTO HAYYHOI'O MBIIUIEHUS, CO3[JaHUU LIEJIOCTHOTO
IIPEACTaBICHUS 00 OKpPYKAIOUIEM MHUPE KaK O €IMHCTBE MPHUPOJblI U YEJIOBEKA, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MpoOJEeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHUHM JJIi  COBPEMEHHOMU
UMBUJIM3ALMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W BaXXHOW pOJIM B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIIEHUH I100aIbHBIX IpodsieM
YCTOWUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBOM U
HKOJIOTUYECKO O€30MacHOCTH, B Pa3BUTUU MEIULMHBI, 0OECIIEYEHUH YCIOBUMN
YCIEIIHOTO TpyJa M SKOJOTMYECKH KOM(OPTHON JKM3HM KaXKIOro dieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [OHUMAHHA CYIIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
MOJTy4aeMbI€ 3HAHUS JJIs aHAJN3a U OOBSCHEHUS SBJIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C UEJIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CHIOCOOHOCTH CaMOCTOATEIBHO HCIOJIb30BaTh XUMHYECKHE 3HAHUS s
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON IeATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caMOO0pa30BaHUI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBUHM C )KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANPEIMETHBIE PE3YJIbTATDI

MeramnpeamMeTHble pe3yibTaThl OCBOCHHS y4EOHOTO IMpeaMeTa «XUMUus» Ha
YPOBHE CpeHEro o01Iero 0opa3oBaHus BKIOYALOT:

3HaYyuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHUS  OOyUYaOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPaKaIOIIHNe
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEIU(HUKY METOJIOB IO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
MPOILIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

YHHUBEpCaJbHble yueOHbIE NEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
TPAaMOTHOCTH M COITMAJILHON KOMIIETEHITUN 00 YJarOIIINXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCIIO0JIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMA U  PEryJATUBHBIMU
JICUCTBUSIMHU.

OBaanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJIbHBIMH
NEUCTBUSMM:

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHATUA W YCTAHABIMBATh WX B3aHMMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTCPUU JJIs KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINM;

YCTAHABIMBATh MPUYUHHO-CIICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTHYECKHUE PACCYKJICHHUS (MHAYKTUBHbBIC, JE€IYKTUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOIb3yEMbIE B XUMUH CUMBOJNYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BbIBATH MOAEIbHBIE MPEACTABICHUS — XUMUUECKUI
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peaKkiuu — MpU PEIICHUU Y4eOHBIX IO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBAaHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, MPOSBIISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHpOpMaIMK, HEOOXOMAUMOW [l  BBINOJMHEHHWS YYE€OHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

pUOOpeTaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Tpu paboTe C
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJHMYECKHE CPEACTBA
HarJIsiAHOCTH.

OBjaseHue YHHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:



3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KJAaeMOW TEMBI B XOJ€ JUAJIOTa W/Win
JTUCKYCCUHW,  BBICKa3bIBaThb  HWACH, (OPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MIPEIJIOKEHHOM 3a]1a4H;

BBICTYIIaTh C MPE3CHTALMEN PE3yJIbTATOB MO3HABATEIBHON EATENBHOCTH,
MOJYYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMU TP BBIITOTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peajn3aluu y4eOHOro MpoeKkTa U (HopMyIHpoBaTh BHIBOIBI
[0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAaHUS IMO3UIUN B
X0J1e 00CYX/IeHHsI 1 OOMEHA MHEHUSMH.

OBJiajeHne YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOKO I103HABATENIbHYIO
NesATEIbHOCTh, Ompenensis €€ Leaud M 3aJauyd, KOHTPOJIMPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii  aJIrOpUTM JCUCTBUN TpHU
BBITIOJIHEHUU YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh HamboJee
3¢ (}eKTUBHBIN Ccrnoco0 HMX penieHuss ¢ YYETOM NOJIyYEHHs] HOBBIX 3HAHHMMA O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOAHAIM3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XHUMHUYECKOHM  COCTABJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHH B TIO3HAHHH SIBICHUUN
npupoasl, B  (QOPMUPOBAHWUM MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEelISHUs] MPAKTUYECKUX 3a71a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPUPOJAHOU
cpene;

BJIJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOTIOJIATaIOIINE TMOHATHS (XUMHUYECKUN DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAast
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHyTas U COKpall€HHas), MOJb, MOJSpHAas
Macca, MOJIPHBIM O00BEM, YIIEPOIHBIN CKeneT, (yHKIHOHANbHAS TPYIIa,
paguKall, U30MepHusi, U30MEPhI, TOMOJIOTHUECKUN PSJl, TOMOJIOTH, YIJI€BOAOPOIbI,
KHCIIOPOJ, M Aa30TCOJEpXKAIIME COEAMHEHUS, MOHOMED, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranudeckux BemiectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXaluye B OCHOBE MOHUMAHUS MNPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX



SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBOWCTBax, COCTaBe, IOJIYyYEeHUU U
0€30MacHOM HCIIOJb30BAaHUU BAXKHEHIIIMX OPraHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKOM JEATEbHOCTU YETIOBEKa;

c(OpPMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHITHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHITHUS MpPU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYE€CKUX COCTUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHHUHA HCITOJIH30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIiéHHON)
bopMya OpraHMYEeCKMX BEHIECTB W YpaBHEHUN XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJIEIIM MOJIEKYJ OPraHUYECKUX BEHIECTB IS WIUIIOCTPALIUUA HX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAJICKHOCTh H3YyUECHHBIX
OpPTraHWYECKUX BEIIECTB IO HUX COCTaBy M CTPOCHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne coequHeHuN (yriieBOJOPOAbl, KHUCJIOPOJ U a30TCOJEpKaIue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHHMsI), JlaBaTh WM Ha3BaHUS II0
cucremarndeckoir HoMeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
Ha3BaHUS OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMWICH, aleTUJICH,
ATWICHIJIMKONb, TIHIEPUH, (eHos, (HopMalbIeTu], aleTanbIerul, MypaBbrUHas
KHCJIOTA, YKCYCHAsl KUCJI0TAa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsS KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, HeJJTr0JI03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNISITH BUJbl XUMHUYECKOU CBS3U B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHECHHS MACChl BEILIECTB,;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3nYecKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWICH, AlECTUJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30Jl, METAHOJ, STAHOJ, STUJICHIJUKOJIb,
TJIMIEPUH, (PEHOJ, alleTalIbJIeTH/l, MypaBbUHAsI M YKCYCHasi KHUCIIOTHI, TJIIOKO03a,
Kpaxmas, [eJUTI0JI03a, AaMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXKIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOIO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX TMepepaboTKu U
MPaKTUIECKOE TPUMEHEHHUE TIPOAYKTOB IMepepadboTKH;

c(OPMHPOBAHHOCTh YMEHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WMIIM IMPOIYKTa



peaknuu 1O H3BECTHHIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HCXOIHBIX
BEILIECTB WU MPOJYKTOB PEAKIUN);

c(hOPMHPOBAHHOCTh YMEHHMH BIIQJIETh CHUCTEMOW 3HAHWUH 00 OCHOBHBIX
METOJaX HAay4YHOI'O MO3HAHUs, UCIIOJIb3YEMbIX B XUMUHU MPU U3YYEHUH BEUIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEpPEHHUE, SIKCIIEPUMEHT, MOJICJIMPOBAHNUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUN COOJIO/IaTh MPAaBUIIA MOJIb30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

chOpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (TIPEeBpAILEHUs] OPTAaHUYECKUX BEIIECTB MPU HATPEBaHUH, MTOTyUEHUE
STUJICHA W U3YYECHHE €ro CBOMCTB, KAYECTBEHHBIC pPEAKIMU OPraHUYECKHUX
BEILIECTB, JICHATypalus OCJIKOB NpPU HarpeBaHUU, I[BETHBIC PEaKIUU OCJIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKU O€30MacCHOCTH TIpU OOpallleHUH C
BEIIECTBAMH U JTAOOPATOPHBIM OOOpPYJOBaHUEM, MPEJCTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuit 1 GopMyIHPOBaTh BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(OpMAIUIO, TOJIy4aeMyl0 U3 pa3HbBIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uHdopmaruu, MaTepHer u apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TIpaBUJia  DKOJOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHHSI CBOETO 3J0POBbSI M OKPYKAIOIIEH MPUPOAHOM Cpeabl, OCO3HABATH
OMAacCHOCTh BO3JICUCTBUSA HA JKUBBIE OPraHU3MbI OMPEACIEHHBIX OPTraHHUYECKUX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax CrocoObl
YMEHBIIICHUSI W TIPEAOTBPAICHUS HX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJIOBEKA;

JUIs. O0Y4YaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB M
XUMHUUYCCKHUX SIBJICHUM;

JUISL CJIENBbIX W CJA0OBHISIIMX OOYYaloOIIMXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpains nis 3anmucu XMMUYeCKuX
bopmyi.

11 KJIIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyecKas

XUMUSD» OTPaXKaroT:



c(OPMHPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHPA, POJIU XUMHH B TIO3HAHWM SIBJICHUUN
npuposibl, B (GOPMUPOBAHMU MBIIUICHUST U KYJbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM AJI pEIICHUS TPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JI€MEHT, aroMm, u3oTom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBLHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasl CBA3b
(koBaJIeHTHas, MOHHAsI, METAILTMYECKAs, BOJOPOAHAS ), KPUCTAIIIMYECKAsl pEIIETKA,
TUMBl XUMHUYECKUX  PEAKIMM, pacTBOp, AJICKTPOJMUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON pEaKIuu, XUMHUYECKOE pPABHOBECHE); TCOPUU U 3aKOHBI (TEOpHs
AIEKTPOJUTHYECKON Juccolmannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXPAaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBPALICHUS dHEPTUN
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIlUe B OCHOBE NMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTHYECKUE CBEACHHUS O CBOWCTBAX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM HCIMOJIb30BAHUH BAXKHEHIINX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME MOHATHS MPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  pPEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIAEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAQ, MUPUT U IPYTHE);

c(OpPMHUPOBAHHOCTh YMEHUHN OINPEAENATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKAasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJEKYJISpHasi,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTaHUYECKUX
COCJIMHECHUN;

c(OpMUPOBAHHOCTD yMEHUM yCTaHaBJIMBATh MIPUHAJITIEKHOCTh
HEOPraHUYECKUX BELIECTB IO KX COCTaBY K OIpeneiaEHHOMY KIacCy/Tpyre
COEIMHEHUN (MPOCThIE BEMIECTBA — METAJUIbl U HEMETAJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);



c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MEPUOAUYECKOTO 3aKoHa /.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYI0, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

cOpPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoi CUCTEMBI
xumudeckux snemeHToB JI. M. MenueneeBa, WCIONb3ysd NOHATHA «S-, P-, O-
DIIEKTPOHHBIE opouTanm, «IHEPreTUYECKUE YPOBHUY, OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB U UX COCAUHEHUUN
1o nepuoAaM u rpynnam llepuoanueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB [1. H.
Mengaeneena;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE TIE€HETUYECKOU CBS3UM MEXIAY HEOPTraHU4YECKUMU
BEIIECTBAMHU C [IOMOIIBIO YPABHEHUN COOTBETCTBYIOLIMX XMMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIUU T10
pa3IUYHBIM IpPHU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEIECHEW OKMUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
peakium, y9acTUIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHHUS PEAKIUN pPa3THUUHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIIUH UAYT 10 KOHIIA;

cOpPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOITBEPIKIAIOIIIE
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PAaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMI  pacKpbIBaTh CYIIHOCTb  OKHUCIHUTEIbHO-
BOCCTAaHOBUTEIHHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ATHUX PEaKIIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaklMu OT Pa3auvHbIX (AKTOPOB; XapaAKTEpP CMELIEHUSI XUMUYECKOTO PAaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (nmpunuui Jle larense);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XUMUYECKHE TIPOIECCHI,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke C(HOPMHUPOBAHHOCTH TPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIMIAX U
HKOJIOTHYECKUX MPOOIeMaX XMMHUYECKOT0 MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHUN TPOBOJUTH BHIYHCICHUS C HCIOJIb30BAHUEM
TIOHATHUSL «MAacCcoBas JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B
IPU XUMHYECKUX PEAKIIUSIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU



BEIIECTB, TEIJIOBOrO 3((dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMECHHM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
NOCYJI0OM M J1abopaTOpHBIM OOOPYJOBAaHUEM, a TaKXe IMpaBHiIa OOpalleHUs C
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TIJAHUPOBAaTh M BBIMOJIHATH XUMUYECKUH
HKCIIEPUMEHT (pa3jio’KEeHHEe MEePOKCHIa BOAOPOJa B MPUCYTCTBUM KaTalu3aTopa,
ONpENIEIICHNE Cpelbl PACTBOPOB BEMIECTB € MOMOILBK) YHUBEPCAIBHOTO
WHIMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKOW peakllvu,
peaklUd MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha Cyinb(aT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a]ad 0
teMaM «Metaiey U «HeMeramubl») B COOTBETCTBHM € NPABWIAMHM TEXHUKH
0e30macHOCTH pU OOpaIlleHUH C BELIECTBAMH U J1a0OpaTOPHBIM 000pYI0BaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMme 3amucu
YPaBHEHUH COOTBETCTBYIOLIMX peaKIUil U (HOpPMYyIUPOBaTh BBIBOJbI Ha OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIK, IHTepHET U ApyTrux);

chOpMUPOBAHHOCTh ~ YMEHUN  cOONIOAaTh  TMpaBWIa  DKOJIOTHYECKU
1EeJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IENIAX
COXpaHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs
cmbicnt mokazarens IIJIK, mosicHATP Ha mpuMmepax cHoocoObl yYMEHBUIEHUS U
MPEeI0TBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ui 00y4aroUuIMXcs ¢ OrpaHUYECHHBIMH BO3MOKHOCTSIMH 370POBbs: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUH;

JUISL CIENbIX W CHa0OBHIAAIIMX OOYYalOLIMXCS: YMEHHME HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
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