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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeHEro o0miero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (enepaabHOH 00pa30BaTENbHON MPOrpaMMbl CPEIHErO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBartensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeaMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepanuu, peanu3yromux
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAaMMBl, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoii @Pepepanun Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3pabOTKe MpOrpamMMbl IO XHMHH, K OIpPENeNeHUI0 o0Imei
cTpaTeruy 0OydYeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepxkaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BHIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHEe, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SIBISETCS HEOThEMJIEMOM YacThl0 WX 00pazoBaHHOCTH. OHO  CIIy)KHUT
3aBEpINAIONINM ATAllOM pPEANTN3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUYEBBIX
IIEHHOCTEH, TPHUCYIIUX IEJIOCTHONW CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHSI MHPOBO33PEHHS M OOMIEH KyIbTYpPhI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUPOJHON cpene. Peanusyercs xuMmuyeckoe o0pazoBaHue 00y4arOIUXCs HA YPOBHE CPEJHETO
obmiero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMera «XUMUs», COJIEpKaHUE U MOCTPOEHUE
KOTOPOI'O OIpeJeNeHbl B MpOrpaMMe MO XHMUH C Y4ETOM CHEUU(PHUKH HAyKd XUMHUH, €€
3HAa4EHHUs B MIO3HAHUM MPHUPOJIbl U B MAaTEPHATIBHON XKHU3HHU OOILIECTBA, a TAKXkKe C y4ETOM OOIIUX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro 0O0IIero
oOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIM3ALUY, B CO3JJaHMM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MUpPE KaK O €AWHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHMsI BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEro MUpPA, OCO3HAHUS B3aUMOCBS3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJIeicTBYs C JpYrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON YaCThbl0 MHPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIEIIHOTO TpyAa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHas XUMUS KaK HayKa CO3MJaTebHasA, KaK Hayka
BBICOKUX TEXHOJIOI'MH HallpaBlieHa Ha PELICHUE INI0OaNIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BeUeCTBa — CBIPbEBOM, SHEPreTHYECKOM, MHUIIEBON, 3KOJIOIMYECKOM O€30MacHOCTH |
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEISIMM M NPUHLUIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
NPOJ0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMus» SBISIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeOpraHMYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpIKaHUsI KOTOPBIX



SBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH M0 HEOPraHMYECKOW XUMHH (C BKIIOUEHHEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHn4eckol Xxumuu. GopMUPOBAHUE TAHHOW CHCTEMBbI 3HAHUMN
Py M3YYCHUU TpeaMeTa O00ECIeYMBAaET BO3MOXKHOCTH PACCMOTPEHHS BCEro MHOT000pasus
BEIIECTB HA OCHOBE OOLIMX MOHATHH, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 110 XUMHH HAa OCHOBE CHCTEMHOTO IMOJX0Ja K W3YYCHHUIO
y4eOHOTO Marepuajia U OOYCIIOBIICHA HMCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHHA Ha
ONPENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpuBalOTCsl HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCAUHCHHM, a
TaKkKe HA YPOBHE CTEPEOXMMHUYECKUX U IJICKTPOHHBIX MPEACTABICHUI O CTPOCHUU BEIIECTB.
Cenennsi 00 M3y4aeMbIX B Kypce BeIIeCTBaxX JAlOTCS B PA3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pazBuTue CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETr0 0O0pa30BaHUs TEPBOHAYATLHBIC
MPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TpeaMeTe «XuMus» 0a30BOTO YPOBHS PacCMaTpUBACTCS
W3y4YeHHBII Ha YpPOBHE OCHOBHOTO OOIero oOpa3oBaHUs TEOPETHYECKUN MaTepual |
(haKTOJIOTHUECKHE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCcKass XUMUs» O0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAQYCHHE TEPHOJUYECKOTO 3aKOHAa C OOIMIETEOPETHYECKUX M METOJOJOTUYECKUX TTO3HITHH,
riy0Xe TMOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromieit 1o
O0OBACHSIONIEH U IPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUK O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaAHUS
nononHsieTcss B kKypcax 10 wm 11  KiaccoB ayeMeHTaMM  COJACPKAHUS, HWMEIOIIMMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHHUMAaHUIO
B3aMMOCBSI3M XUMUU C JAPYTMMHM HayKaMH, PAacKpbIBalOT €€ pojb B II03HABATEIIBHOM H
MIPAKTUYECKON JEesTeIbHOCTH YEJNIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IpOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPUIIOKEHUN XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAUYUMBIX MpoOIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coaepxanue
yuebHoro mpeamera « XUMUsD JaHHOTO YPOBHS M3y4YCHHS] OPHEHTUPOBAHO Ha (GOPMUPOBAHHE Y
oOyuaronmxcss MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMAaHUSI (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOIHBIX SIBJICHUN MyTEM 3KCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MEXIy HOBBIMU (aKkTaMU U TEOPETUYECKUMHU MPEANOCHLUIKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH JKOJIOTUYECKUX MPOOSeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muane pemneHus 3amad BOCHUTAHHS, pPAa3BUTHS W COIUAIM3AIMHU  OOYJarOIIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAEICHUI0 COJEpPXKaHUS U TOCTPOEHUS
npeaMeTa mpearycMaTpuBaoT (HOpPMHpPOBaHHE YHUBEPCATBHBIX YYEOHBIX NEHCTBHUI, MMEIOIINX
0a30BoO€ 3HAUCHHUE I PA3TUYHBIX BUJIOB JACSITENFHOCTH: PEIICHHS TPoOieM, MOUCKa, aHau3a U
00paboTku uWHPOpMAINK, HEOOXOMUMBIX [UIsI NPUOOPETEHUs OMNbITa MPAKTHYECKOW U
HCCIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B mpaxTuke npenogaBaHusi XMMUU Kak Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, TaK U
Ha YpOBHE cpenHero oOmiero o0pa3oBaHus, IpU  OIPENEICHUHM  COJEP)KaTEIbHOU
XapaKTEPUCTUKHU LeJell M3y4eHHs IpeJIMEeTa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPaJULIMOHHO Tpu3HAéTcs (HOPMUPOBAHME OCHOB XHMHUYECKOW HAyKd Kak obOiactu
COBPEMEHHOT'0 E€CTECTBO3HAHHUS, MPAKTUUYECKOW [MEATEIbHOCTH 4YEJOBEKAa M KaK OJHOIo U3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHUS TaKOW TMOAXOZ K
OTIPE/ICNICHUIO LIEJIeH N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHUsS TJIABHBIMU IEISIMU M3Y4EeHUsS NpenMmera «XuMHs» Ha
6azoBom yposHe (10 —11 xi.) siBIsIFOTCS:

e (opmMupoBaHHE CHCTEMBl XUMHUYECKMX 3HAHUH Kak BaXHEHIIEW COCTaBISIOMICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOUEBBIC TTOHSTHS,
(yHIaMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHE CYIIHOCTH JOCTYIHBIX OOO0OIIEHHH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPHUEH MX Pa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHUTHE MPEJICTABICHUI O HAYYHBIX METO/axX IMO3HAHMS BEIIECTB U
XAUMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUs YMEHUH OPUEHTHPOBATHCS B
MUPE BEUIECTB U XUMUYECKUX SIBIICHHUH, IMEIOIINX MECTO B MPUPOJIC, B IPAKTUICCKOHN H
MMOBCETHEBHOM KM3HU,

® pa3BUTHE YMEHUH U CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HaONIOJIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COOMI0IeHueM TMpaBuwil 0e30MacHoro
oOpaleHus ¢ BeeCTBaAMH.

Hapsiny ¢ atuM, copepkarenpHas XapakTepUCTUKa LieJei U 3a7ay U3ydyeHus MpeaMera B
MporpaMMe Mo XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TMPENOJaBaHUW XUMHH B OOJbIIEH
CTENEHH OTAAETCS MPEINOUYTEeHUE MPAKTUYECKOW KOMIIOHEHTE CoJep:KaHusi oOy4yeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa30BaTeabHON  OpraHu3allvy,
BIIQJICIOIIEr0 HEe HAOOPOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEeHUs 3HAHUI W MPUMEHEHHUS UX B PEaTbHOM YKU3HU Ui PEILICHUS
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu M3ydeHMM IpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HaueHUe
MPUOOPETAIOT TaKue 1IeNIU U 3a7a4u, KakK:

ajanrtanus  OoOydaloIIUMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHUDA,
dbopMHUpOBaHHE WHTEIUIEKTyaJlbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHHe Yy OOYYarOMIMXCS KIIOUEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHIIHI),
MMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MpoodiieM,
MOKMCKA, aHaIuW3a M 00paboTKHM HHPOpPMALUMU, HEOOXOTUMBIX JUIsI MHPUOOPETEHHs OIbITa
JesITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe IS OLIEHKH C
MO3UIMHA HKOJIOTHYECKOI 6€30IaCHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITENbHO IPHOOpPETaTh HOBbIE 3HAHHUS IO XUMHHM B
COOTBETCTBUU C XKU3HEHHBIMU NMOTPEOHOCTSAMU, UCIIONB30BaTh COBPEMEHHbIE HH()OPMAIIIOHHBIE
TEXHOJIOTHH JJIs IOWCKA M aHaliu3a Y4eOHOW U HayYHO-TIOMYISIPHOM HHPOPMAIIMH XUMUYIECKOTO
COJIepKAHUS;



(dbopMupoBaHHE U Pa3BUTHE y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIUICHHS,
HaOII0IaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHHUHU U MIPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHUCTUYECKOW HAIpPaBICHHOCTH
XAMUHM, €€ BaXHOW pOJM B  PEHICHWH T[IIOOATBHBIX  NIpoOJIeM  palMOHAIBHOTO
MIPUPOJIOTIONIF30BAHNSA, TOMOJHEHHUS SHEPreTUYECKUX PECYpPCOB W COXPAHEHHUs MPHUPOTHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHST K TMPHPOJIE U CBOEMY
3JI0POBBIO, & TAK)KE MPHOOPETEHUS OIBITA MCIIOJIL30BAHMS MTOJTyYCHHBIX 3HAHUH JUTS TTPUHSATHS
IPaMOTHBIX PEIICHUH B CUTYalUsX, CBA3aHHBIX C XUMUYECKUMU SIBICHUSMHU.

B yueOHOM maHe cpemHero obmiero oopazoBaHus mpeaMeT «XuMus» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeaMeTHOH o0mactn «EcTecTBEeHHO-HAYYHBIE TPEIMETHI.

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YYCHHUs XMMHH, Ha 0a30BOM YPOBHE CPEIHETO
obuiero obpazoBanus, coctaBisier 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hexmemo), B 11
knacce — 34 vaca (1 yac B Hezemio).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnyeckune 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHMueckux coequHenuit A. M. byrieposa,
e€ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYJIBI OpPraHUYeCKHUX BeHIeCcTB. | omosorus,
n3oMepusi. XMMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — opraHmdeckux — BemlectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEN KJIACCOB OPraHNYECKUX BELIECTB.

DKClepUMEHTAIbHBIE METO/Ibl M3YYEHUsl BEIIECTB M MX MpEBpallleHUIl: 03HAKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue U ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHMYECKUX BEIIECTB IIPU HArpeBaHuU (MJ1aBjieHue, 0OyriIMBaHUe U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH W 3TaH — MpocCTeHmmne
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKWe M XUMHYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpeHUs ), HaX0XkK/IeHUE B IPUPOJIe, MOJTYYeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMWIEH — MPOCTEUIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUEeCKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlUU, OKHCIIEHUS U TIOJMMEPHU3AlIUN), TOTy4eHUEe U IPUMEHEHHUE.

Anxamuenbl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakus noauMmepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTpPOCHHMS, TOMOJOTHYECKMH psl. AUETHIEH —
MPOCTENIINI PeCTaBUTENb AIKMHOB: COCTaB, CTpOEHUE, (pu3nuecKkrue U XUMUYECKUE CBONWCTBA
(peakuuy ruApUpOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYYeHHE M TpPUMEHEHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2alo2eHupo8anus U HUMpoB8aHus), noiydexue u
npumenenue. 'TOKCMYHOCTb apeHOB. ['eHeTuMyeckas CBSI3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUISKALMMHI K pa3IMYHbIM KjlaccaMm.

[IpupoaHble UCTOYHUKU YTIIeBOAOPOI0B. [IpupoaHblil ra3 u momnyTHble He(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMHUECKH, KaTamuTHYECKHil), mupoau3. [TpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIN YToib U IPOIYKTHI €ro NepepadoTKH.

OKCIIEpUMEHTAIIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3iaMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «Hedte» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIE€BOJOPOJIOB M TaJOr€HONPOU3BOIHBIX, IPOBEIEHHE NPAKTUYECKON paloTh:
MIOJIy4YEHUE 3TUJIEHA U U3YUYEHUE €TI0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
HCXOJHOTO BELIeCTBAa WJIM NPOAYKTAa pEaklUUu [0 HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WJIM IPOAYKTOB PEAKIIUH).

Kucaopoaconep:xamme oprannyeckmne coeiMHeHUs!

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMHMUYECKHUE CBOWCTBA (pEakUUu C aKTUBHBIMU MeETaJlJIaMH, T'aJJOT€HOBOJOPOJIaMHU, TOPEHUE),
npuMeHeHue. BoaopoiHblie cBSA3M MEXIy MOJIEKyJaMu cnuproB. JlelicTBUe MeTaHoJa U 3TaHoJIa
Ha OpraHu3M 4YeJIOBEeKa.

MHoOroaToMHbl€ CHUPTHL. ODTWUJICHIJIMKOJIb W TJMLEPUH: CTPOEHUE, (uznueckue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAECHCTBUE CO LIEIOYHBIMU METAJJIaMU, KAUeCTBEHHAs peaKlius Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHHe riaulepuHa U
STUJICHTJIUKOJIS.

@®eHo: CTpOEHHE MOJIEeKYJbl, (QU3NYECKHe U XUMHUYecKue cBoiicTBa. TokcHYHOCTH
¢denouna. Ilpumenenue genona.

Anbnerunpl M kemouwvl. DopManmbAETHI, alETAIbJIETHJl: CTPOEHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pEaKIMH OKHCIEHUS W BOCCTAHOBJICHHS, KAa4€CTBEHHBIE DPEaKIIHH),
MOJIy4Ye€HUE U PUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbUHAsI U YKCYyCHash KUCJIOTHI:
CTpoeHue, pU3nYecKre 1 XUMUYEeCcKHe CBOMCTBA (CBOICTBaA, O0IIME [T Kiacca KUCIOT, peaKius
sTepuduKanmum), MoJydeHHe U npuMeHeHue. CreapuHOBasi M OJEMHOBAs KHUCJIOTHI Kak
MIPE/ICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpPbI KaK MPOU3BOJAHBIE KaPOOHOBBIX KUCIOT. ['MAPONIN3 CHOKHBIX F(PUPOB.
Kupsl. ['maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIOJIMcaxapubl). [ moko3a —
MpOoCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumoneictBue c¢ ruapokcuaom Mmeau(ll), okucieHne amMMHayHBIM PacTBOPOM
okcuma cepebpa(l), BoccTraHOBIEHHE, OpOKCHHE TJIIOKO3bI), HAXOXJICHHE B MPHUPOJIE,
puUMeHeHue, ouonoruueckas poib. otocunte3. pykro3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoaHbsie noauMepbl. CTpoeHHe Kpaxmalia U LeJUTIONI03bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIPOJIn3, KaUeCTBEHHAs PEAKIIHs C HOJ0M).

DKCIepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIeCTB M MX MPEBpalICHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHWE CHUPTOB, KAYECTBEHHBIC
peaKiuu OJHOATOMHBIX CHHUPTOB (OKUcIeHHe dSTaHona okcujaoMm wmenu(ll)), MHOroaTOMHBIX
cnupToB (B3aumojelcTBue riuuepuHa ¢ ruapokcunomM wmeau(ll)), ampaerugoB (OKucCICHHE
aMMHaYHBIM pacTBopoM okcuaa cepedpa(l) m rumpoxcumom wmeau(Il), B3ammopaeicTBHe
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUYECKONW pabOThI: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérneie 3amaun.

Borunicnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, 00BbEMa, KOIUYECTBA
HCXOJIHOTO BEIIEeCTBAa WM MPOJYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTcozepKalue OpraHndeckiue COeIMHEHMUSI.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha MpuUMepe TIWIKHA). buonornueckoe 3HaueHUE
aMUHOKUCIOT. [lenTuapl.



benku kak mpUpoJHBIE BBICOKOMOJIEKYISpHBbIE coeauHeHus. [lepBuynas, BTOpHYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIIEpUMEHTAJIBHBIE METOJIbl U3YUEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJCHUE M
ONHCaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypauus OEJNKOB MpH HArpeBaHWH, LBETHHIE
peakiuu OeIKOoB.

BrbicokomoiiekyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3ALH, CPEIHsIs MOJIeKylsipHass Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJIUKOHICHCALIUSL.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HAaKOMJICHHE C
oOpa31amMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHndeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI Yepe3 HUCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHSATHS: SBJICHHE, HAy4HBIM (aKkT, TUIOTE3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®du3zrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHbD,
BEIECTBO, T€JO, 00BEM, arperaTHoe COCTOSIHWE BEUIeCTBa, (PM3NYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUSI.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIeCTBA (OCJIKH, YTIIEBOIbI, )KUPBI, PEPMEHTHI).

I'eorpadust: MuHEpabl, FOpHbIE MTOPObI, MOJIE3HBIE UCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUME CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKUE MpenapaThl, MAaTEPHUAaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUAA

Teopernyeckue 0CHOBbI XMMHUM

XUMHYECKUH d3JeMeHT. AtoM. Slapo aroma, H30TONBI. DJEKTpOHHAs 000JI0YKa.
DHepreTuyeckue YpoBHHU, OTypOBHU. ATOMHbBIE OpOUTalH, S-, p-, d- ameMeHThl. OcoOeHHOCTH
pacrmpeieneHus IEKTPOHOB M0 OPOMTANIIM B aToMax AJIEMEHTOB TEPBBIX UYETHIPEX TEPHUOIOB.
DneKTpoHHas KOHPUTypaIus aTOMOB.

[lepuomnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtos . .
MenneneeBa. CBs3b NepUOIMYECKOTO 3akoHa M Ilepumoanueckold cHUCTEMBl XUMUYECKUX
anemeHToB JI. . MeHnpeneeBa ¢ COBPEMEHHON TEOpHEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEUIECTB
10 TpyINnaMm U neprojaM. 3HaueHHUE MEPUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemecTBa. XHUMHUUYECKas CBsI3b. BHIbl XUMHYECKON CBsSI3U (KOBaJEHTHAas
HEMoJIApHas U TOJSpHAasi, MOHHAsA, MeTauimueckas). MexaHu3mbl oOpa3oBaHHsI KOBaJECHTHOU



XUMUYECKON CBsI3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). Bomopoanas cBsa3p. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI ¥ AHUOHBI.

BemecTBa MOJIEKYASPHOTO U HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBAa BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonsiTve o aucniepcHbIX cuctemax. VICTHHHBIE U KOJUIOUAHBIE pacTBOpBL. MaccoBas 10715
BEILECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmueckux coequHeHHd. HoMeHkmaTypa HEOpraHHMYECKHX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3THIHBIM
KJIacCaM.

Xumunyeckass peaxius. Knaccupukanus XUMHUYECKHX pPEaKIMi B HEOPraHUYEeCKOW u
OpraHMYeCcKON XMMUU. 3aKOH COXpPAaHEHHSI MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTUH MPU XUMUUYECKUX PEAKIIHSIX.

CkopocTh peakuuu, €€ 3aBHCUMOCTh OT Pa3IMyHbIX (akTopoB. OOpaTUMble peakluu.
Xumunyeckoe paBHoBecue. MDakTOpbl, BIUSAIOIIME HA COCTOSIHUE XMMHYECKOTO DPAaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KHUCIas, HEUTpasibHas, IIeTOYHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIIH.

DKCHEPUMEHTAIBHBIE METOJIBI M3yYeHHUs BEHIECTB M WX MPEBPAIICHUN: JEMOHCTpPAIIHS
tabmui «llepronnueckas cuctema xumudeckux siaemMeHToB J[. M. MenpaeneeBa», m3yueHue
MoJeNell KpPUCTAINIMUECKUX pEETOK, HAOMI0JeHHe M ONHUCaHue JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (pa3jiokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENIETICHUE CPEellbl PACTBOPOB BEIIECTB C MOMOIIBI YHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
WOHHOTO OOMEHa), MpOBEJACHUE MPaKTUUECKOW paboThl «BnusHuE pa3nudHbIX (AaKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnble 3amaum.

Pacuérel o ypaBHEHUAM XMMHUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XHUMHUYECKUX
anemenToB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Dusnueckue CBONCTBA
HEMETAIJIOB. AJNIOTPOIUS HEMETAJUIOB (Ha MpuUMepe KUCIopoia, cephl, hocdopa u yriepoaa).

XUMUYECKHE CBOMCTBAa BAKHEWIIMX HEMETaJUIOB (TaJIOTeHOB, cephl, a3oTa, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAUHEHUN (OKCUAOB, KUCIOPOICOACPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XHEMIINX HEMETAJUIOB U UX COEIMHEHUM.

Meramisl. Ionoxenue metaioB B lleproaudyeckoil cucteMe XMMHUUYECKHUX 3JIEMEHTOB /.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmiue
¢uznueckue cBoiicTBa MeTaiwioB. CIUTaBbl METAIOB. DJIEKTPOXUMHUECKUN Pl HATPSHKEHUN
METAJJIOB.

XUMUYECKHE CBONCTBA BaXHEHIIMX METANJIOB (HATPHM, Kanuid, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue crocoObl MOMy4YeHHust MeTaioB. [IpruMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJuleknu «MeTaluibl M CIJIaBbl», 00pa3lloB HEMETANUIOB, PEIICHHE SKCIePUMEHTAIBHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoIelicTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU KHUCJIOT W IIEJOYel, KaueCTBEHHbIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacuéThl Macchl (00BEMA,
KOJIMYECTBA BEIIIECTBA) MTPOJIYKTOB PEAKIIMH, €CITH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 00eciedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBOM 0€30MaCHOCTH,
pa3BuTuM MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAX IO3HAHUS BEIIECTB M XUMHUYECKUX
peaKkuum.

[IpencraBnenuss 00 OOMMX HAYYHBIX NPHUHIUIAX MPOMBIIUIEHHOTO TOJYYECHHS
Ba)KHEWIIIMX BEILIECTB.

UenoBek B MHUpE BEIIECTB WM MATEPHAIOB: BAKHEHUIIME CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPTaHUIECKHNE U MUHEPATbHBIC YI0OPECHHUS.

XuMUsST U 3[0POBbE YEJIOBEKA: MpaBWJia HMCIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaTos,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOM KHU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXNnpeaMETHBIX CBSA3€H MU U3ydeHUH OO0Iel U HEOPraHUYeCKOW XHMHUU B
11 kyacce OoCyIecTBIACTCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ NOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KilaccupuKanus,  MEePUOAMYHOCTb,  HAOIIOAEHHME,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

@dusnka: Marepus, SHEprus, macca, aroM, JIEKTPOH, MPOTOH, HEWTPOH, WOH, U30TOI,
PaZvo0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI YpOBEHb, BEILECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIIeCTBa, (U3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- M MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BELIECTB B OPraHU3Me.

I'eorpadust: MuHepasbl, FOpHBIE TOPOIbI, ITOJIE3HBIE UCKOTIAEMbIE, TOIUIMBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MULLIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHUX
MpenaparoB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaT€pUaiOB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K peE3ylIbTaTaM OCBOEHHUS OOy4YarOUIMMUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM Juid pa3paldOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus BISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHMS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero o0OpazoBaHUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONW TPAXKTAHCKOW HMIACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHANPaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsi PYKOBOJICTBOBAThCSI B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHCTEME XHMHYECKOTO
o0pazoBaHus;

HaJM4ue TMPaBOCO3HAHUS IKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATEJBHOCTH B COOTBETCTBHM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMM M HJ€aJaMH POCCUICKOro
IPaXXJIJaHCKOTO OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMHU W HpPaBUIAMU IOBEIEHMUS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa IMO3HABATEJIbHOM M MPAKTMUYECKOW JEATENbHOCTH OOydaloluxcs [0 pealu3aluu
IIPUHATBIX B O0LIECTBE LIEHHOCTEH, B TOM YMCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUs K
3aKOHY Y NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IMpaBWIaX MEXJIMYHOCTHBIX OTHOLIECHHH B
KOJUJICKTHUBE;

TOTOBHOCTU K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH IIPU CO3/IaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX M IM03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U MMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMA:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIE€IUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoIleccy TBOpYECTBA B OOJACTH TEOPUM M IMPAKTUYECKOTO MPHUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT UIUTENbHBIX HaONIOJCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[I03HABATEIBHBIX MOTHBOB B TMIOJIYYCHHH H TOCIEAYIONIEM aHaIHn3e
UH(OPMAIIUY O MEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHUH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MMOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE W TIOCTYIIKM CBOHMX TOBApHINCH C IMO3HIUN
HPABCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 310poBOro M Oe3omacHoro oOpas3a KU3HH, HE0O0XOJAUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOro/IeHns TpaBmJI OE30MacHOTO OOpalIieHUs] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSITHHOCTH;

MOHUMAHWS [EHHOCTH TPaBWI WHIAWBUAYAJILHOTO H KOJUICKTUBHOTO 0€301acHOro
TTOBEJICHUS B CUTYAITUAX, YTPOXKAFOIINX 370POBBIO U HKHU3HH JIIOJICH;

OCO3HAHHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHKATHBHOW KOMIICTGHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JIeATEIHHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEIHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B pEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPaKTUYECKOMY H3YYEHHIO Mpo¢eccHil pa3IinyHOro poja, B TOM 4YHCIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHHUS K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOil IS TEIbHOCTH;

TFOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynaymieil mpodeccuu U peaan3anui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) HK0JIOTrNYeCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHU TI00aIbHOTO XapakTepa SKOJIOTHYECKUX MPOOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSIHUE TPUPOTHON U COLUATBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHMS JOCTUKEHUN XUMHH Ui PELICHUS BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BaAHUS;

AKTUBHOTO HETPHUATHUS JEHCTBUM, MPHUHOCSIIMX BpEl OKpYXalolled MpHUpOAHON cpene,
YMEHHUsI TPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMYECKUE MOCIEACTBHS MpPEIIPUHUMAEMBIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4YUsl PA3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKOW KYIbTYpBI, OTBITA
NESITeNbHOCTH  DKOJIOTUYECKOM  HAMpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHaIbHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LIEJIOCTHOIO IIPEICTaBICHUS 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE IPUPOABI M YEJIOBEKA, B NO3HAHUM IMPUPOAHBIX 3aKOHOMEPHOCTEH U
pereHnu mpoodaeM coXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTHM XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIPaBJIEHHOCTH M BaKHOW POJM B CO3/aHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYPBI, PELICHUN TIO00ATBHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHUS YEIOBEYECTBA — CHIPHEBOMH,
SHEPreTUYECKOM, IMUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0eCrieYeHnn YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(OPTHON KU3HU KAXKIOTO YiieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAaHHsS CYIIHOCTH METOJIOB IO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JiefaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAayYHBIX (PaKTOB U MMEIOIINXCS JaHHBIX
C LIeJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOIb30BaTh XUMUYECKUE 3HAHUS JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHsIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEILCKON eI TENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepPhIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHMIO, K
aKTUBHOMY TIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pas3auyHbIX cdepax mnpodeccrHoHaTbHON
JESITEILHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHUS y4eOHOro mpenMera «XUMHUsS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUIMHAPHBIE
(MexTpeMeTHBIS) OOIeHAayYHbIC TTOHATHUS, OTPAKAIONTNE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crneruKy METOIOB MTO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHsl, SBJICHHUE, MPOIECC, CHCTEMa, HAay4HbIH (DAKT, TPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOCHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUe);

YHHUBEpCaIbHbIC y4eOHbIe NEHUCTBUS (mo3HaBaTENbHBIE, KOMMYHUKaTUBHBIE,
perynaTuBHble), obecreynBaronie QGopMupoBaHHE (QPYHKIMOHAIBHOW TPAMOTHOCTH U
COLIMANIFHOM KOMIETEHIINH 00y4JaroluXxcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpcalbHble YyueOHbIC ICHCTBUS B TIO3HABATENBHOU U
COIIMAIBHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBJaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBUSMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYITUPOBATh U aKTyadU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh e JeATEIbHOCTH, 3aJaBas MNapaMmeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIIBHOCTU C OCTABICHHBIMHU LIEIISIMHU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTHUYECKOTO MBINIJICHHUS — BBIIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE MOHSITHS IS 00BSICHEHUS OTJCIIbHBIX (DAKTOB U SBJICHHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKAIIUY BEIIECTB U XUMUYECKUX PEaKIIN;

yCTaHABIUBATh TPHYNHHO-CJICICTBEHHBIC CBSI3U MEK/y U3Y9aeMbIMU SIBIICHHUSIMH,

CTPOUTH JIOTHYECKUE PACCYXACHHS (WMHIYKTHBHBIC, JICIYKTHBHBIC, 110 AaHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIECCE MMO3HAHUS, UCIOJIB3YeMbIe B XMMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa3oBbIBATH MO/IEIbHBIE IPEICTABICHHS — XUMMUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (GopMylsia, YpaBHCHHE XHMHUYECKOW pEakIuu — TMPU PEIICHHH YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATHh HAa3BAaHHBIC MOJICIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX PU3HAKOB M3y4aeMbIX BEIIECTB H XUMHUYCCKUX PEAKIIUH.

2) 6a3oBbIe HCCI€N0BaTENbCKHE I€CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIECTB U XUMHUICCKUX PEAKIIHIA,

dbopMmynupoBaTh LE€TM M 33JaYd  HUCCIEJOBAHUSA, WCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(HOPMYIMPOBAHHBIE BOIPOCHI B KaUYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
I GOPMHUPOBAHUS TUIIOTE3HI TIO TTPOBEPKE MPABMILHOCTH BBICKA3BIBAEMBIX CYXJICHU;

BIIQJICTh HABBIKAMH CAMOCTOSITEILHOTO ITUTAHWPOBAHHUS W TIPOBEIACHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0OaTh 3a XOJIOM IMpoIlecca, CaMOCTOSATEIbHO
MIPOTrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpuoOpeTaTh OMBIT YYCHUYECKOW MCCIENOBATEILCKOW W TPOEKTHOM JIESITEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBLHOMY IOUCKY METOJOB pEelIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ undopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (HAY4HO-TIOMYJsIpHAs
JuTepaTypa XHUMHYECKOTO COJepXaHHs, CIpaBOYHbIe MocoOusi, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTaBICHUS, KPUTHUYECKH
OIICHHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMynupoBaTh 3ampoChl U MPHUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U OoTOOpe
uHpopmMaluu, He0OX0AUMOH AJIsl BBITIOJTHEHHS YUeOHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA WH(MOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMAIBbHYIO (hOpMY MpeIcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa MNpu paboTe C XUMHUYECKOU
uHpopmanuen: TPUMEHATh MEXIMpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, GOpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIOJIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CHMBOJIMUECKHE CPEICTBA HATTISITHOCTH.

OBiageHHe YHMBEPCAIbHBIMH KOMMYHUKATHBHBIMHU AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJie AHANOra W/WINA JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTAIMEl Pe3yIbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO TMpoekTa ¥ (POpMyaHpOBATh BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHBIX
MCCIICIOBAHUI ITyTEM COTJIACOBAHMUSI MMO3UIIMIA B X0J1€ OOCYKJICHHS 1 0OMEHAa MHEHHSIMHU.

Ogi1ajeHHe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBAaTh U OCYILECTBISATh CBOIO IMO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3a/a4d, KOHTPOJIHMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AJITOPUTM JICHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M MCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIIOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHUNA O
BEIECTBAX U XUMHUECKUX PEaKIUsX;

OCYLIECTBIISATh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

HNPEAMETHBIE PE3YJIbTATbBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUSI Kypca «OpraHndeckas XUMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUA O XUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAayyHOM KapTUHBI MHUpa, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOJBI, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYeCKH OOOCHOBAHHOTO OTHONIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIeKTpPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIEHTHOCTb,
ANIEKTPOOTPHUIATENIHOCTh, XHMHYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaiméHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIEpOAHBIA  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTHMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPIKaIIUe COCTUHEHHS, MOHOMED, MOJUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHHUS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHUUYECKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXkKalllie B OCHOBE MOHHUMAaHHS
MPUYUHHOCTH U CUCTEMHOCTU XUMUYECKHX SIBJICHUHN, (PAKTOIOTUYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUITUX OPraHMUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeIbHOCTH YeJI0BEKa,

c(hOpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIE MPU3HAKU MOHITHH, yCTaHABIUBAThH
HX B3aMMOCBS3b, HCOJb30BaTh COOTBETCTBYIOLIME MOHATHS MPU OITUCAHUU COCTAaBa, CTPOEHUS U
MpeBpaIICHUN OPraHUYEeCKUX COETUHEHU;

chOpMUPOBAHHOCTh YMEHUU HCMOIB30BATh XMMHUECKYI0 CHUMBOJUKY JISI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMN, COKpalIéHHON) GOopMysl OpraHMYeCKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTAaBIMBATh MOJEIHM MOJIEKY] OPraHWUYECKHX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBAThH MPUHAATIEKHOCTh U3YYCHHBIX OPTaHUYeCKUX
BEIIECTB MO HMX COCTaBY U CTPOCHHUIO K OMpEAeNEHHOMY KIACCy/TpyIIe COeAMHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOACpXAIIMEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC



COCIMHEHMS), J1aBaTh UM Ha3BaHus 1o cucremarudyeckod Homenkiatype (IUPAC), a Takxke
MIPUBOJIUTh TPUBUAIBHBIE HAa3BAHUS OTACIBHBIX OPraHUYECKHX BEIIECTB (ITHJICH, MPOTIHIICH,
alleTWICH, STHJICHIJIHMKOJb, TJIHLUEPUH, (eHod, (GopmanbAeru, areraibIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJICMHOBAsi KUCJIOTA, CTEApPUHOBAsI KUCIIOTA, TIIIOK03a, (pPYyKTO3a,
Kpaxmaj, LeJUI0II03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIbI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa [uist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpMUPOBAHHOCTh YMEHHUH XapaKTepHU3OBaTb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMMHMUYECKHE CBOWCTBA TUITUYHBIX MPEACTABUTENEH Pa3IMUHbIX KJIaCCOB OPraHUUECKUX BEIIECTB
(meTtaH, JTaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunOyraaues-1,3, OeH3o,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHas U YKCYCHas
KHUCJIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj03a, aMMHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH yYPaBHEHUSMH COOTBETCTBYIOIIUX XUMUYCCKHUX PEAKIHHA C
HCI0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpMHUPOBAHHOCTh YMEHHUS XapaKTepu30BaTb HCTOUYHUKHU YIJIEBOJOPOJHOIO CHIPhS
(HeTb, TPUPOMHBIA Ta3, Yrojib), CHOCOOBI MX MEpPepadOTKU U MPAKTUYECKOE MpUMEHEHHE
MIPOJIYKTOB MepepadOoTKH;

c(OPMHUPOBAHHOCTh YMEHUH TMPOBOJUTH BBIUMCICHUS I10 XHMHYECKAM YpaBHEHUSIM
(Macchl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIHUU IO U3BECTHHIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEaKun);

c(hOopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOU 3HAHMI 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU MpPU M3YYCHHHM BEIIECTB M XUMHUYECKHX SIBICHUI
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICTUPOBAHUE), KCIOJb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATH M BBIMOJHATh XUMHUYECKUNH HKCHEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJIYYCHHE STUJICHA M U3Y4YEHHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEAKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHUH, [[BETHbIC PEaKIMi OEITKOB) B COOTBETCTBUU C MPaBWJIAMU TEXHUKH 0€30MacHOCTU
pu oOpallleHny ¢ BeleCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, MPEICTABISTh PE3YIbTATHI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(hopMynUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

chOpMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHATM3HPOBATh XUMHUYECKYIO HH(POpPMAIIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeCTBa MaccoBOM nH(popMaliu, IHTEpHET U IPYTHX);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh MpaBHJa 3SKOJIOTHYECKU 1€JIecO00pa3HOro
MOBEACHUS B OBITY U TPYHOBOH JEATENHHOCTH B LENSAX COXPAHEHMS] CBOETO 3/I0POBbI U
OKpY’Karolllel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBHUS HA YKUBHIE OPTraHU3MBI
OTpeNIeNEHHBIX OpPraHMYECKUX BEIIeCTB, MOHMMAas cMbica mokaszarens [I/IK, mosicHaTh Ha
puMepax CrocoObl YMEHBIICHHsI U TIPEJOTBPAIICHNUS UX BPEAHOTO BO3JCUCTBUS HA OPraHU3M
YEJI0BEKA;



JUIsl OOYy4YaloIIMXCsl ¢ OrpAaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUIA;

IUISL CIeNbIX U CIA00BUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUYEUHYIO cucTeMy o6o3Hauenuit JI. bpains ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmass W HEOpraHuyeckas XUMUs»
OTPaXKAIOT:

cOPMHUPOBAHHOCTh TPEJACTABJICHUN: O XWMHUYCCKOW COCTABJISIOMICH ©CTECTBEHHO-
Hay4dHOW KapTUHBI MHUpPA, POJM XUMHH B TO3HAHUM SIBJICHUN NPUPOJBI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIBLHOW T'PaMOTHOCTH, HEOOXOIUMOM st
pelieHus: TMPaKTUYeCKUX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpeIe;

BJIAJICHUE CHUCTEMOW XHMHUYECKHX 3HAHWUW, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIIue
MOHATUSA (XMMHUYECKUH DIIEMEHT, aTOM, U30TOTI, S-, p-, d- 2JIEKTpOHHBIE OPOUTATIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKHCTICHUs, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, METAJUINYecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THIBl XAMHYECKHUX  PEaKIHWid, pacTBOpP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJUTHYCCKAS NUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOW  peakluH, XHMHYECKOE€ paBHOBECHE); TEOpPUM M  3aKOHBI  (TeopHs
AIEKTPOJIUTUYECKON Aucconuanuu, nepuonnueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXpAaHEHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHMS M MPEBPAIICHUS SHEPrUHU MPU XUMHYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMUYECKHH S3BIK XHUMHH, MHUPOBO33PCHUYECKHE 3HAHWS,
JIe)KAllMe B OCHOBE MOHUMAHMUS NPUYUHHOCTH M CHCTEMHOCTH XUMHYECKUX SIBJICHHH,
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYCHUH U O€30MacHOM HMCIOJb30BaHUN
BOKHEHUIIINX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JCSITCIBHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUI BBISABIIATH XapaKTEPHBIC NMPU3HAKU TOHATHH, YCTaHABIUBATH
HUX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU ONMHCAHUU HEOPTraHUYECKHUX
BEIIECTB U MX MPEBPAILICHUH;

c(hOpMUPOBAHHOCTh YMEHHMH HCIIOJIH30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBIICHUS
dbopMya BEHIECTB M YpaBHCHUH XHMHYECKHUX pEaKIMi, CHUCTEMAaTHYCCKYI0 HOMEHKIIATypy
(IUPAC) u TpuBHManpHble Ha3BaHUS OTIEIbHBIX HEOPTaHUYECKUX BEIIeCTB (yrapHbIi ras,
VIJIEKHUCIIBIA Ta3, aMMUaK, raméHasi U3BECTb, HErall€éHas W3BECTh, MUThEBAs cOJa, NMUPUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHHUI OMPEeNsATh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COSMHEHUSAX PA3IMYHOTO COCTABAa, BUJI XUMUYECKON CBSI3M (KOBAJICHTHASI, HOHHAS,
MeTaJTn4yeckasi, BOJOPOHAs) B COCAUHEHHUSIX, TUI KPUCTAITUYECKONW PEHIETKH KOHKPETHOTO
BeIleCTBA (ATOMHAs, MOJEKYJSpHAs, HOHHAs, METAIJIMYecKas), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COEANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe CoeTnHEeHUN (MPOCThIe BEIIeCTBa — METAIIIBI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHHUS, KHCIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenpieneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;



cOPMHUPOBAHHOCTh ~ YMEHUH  XapaKTepU30BaTh AIIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMHUECKUX 31eMeHTOB 1—4 nepuonos Ilepuoaudeckoii cuctemMbl XUMUUYECKUX 1eMeHTOB [1. 1.
MenjeneeBa, HCIOJNb3YSl TOHATHS «S-, P-, d-DJEKTPOHHBIE OPOUTANINY, «IHEPreTUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XHMHUYECKUX JJIEMEHTOB M HUX
COEMHEHUH MO nepuoaaM M rpynnam l[lepuoauyeckoil cuctemMbl XUuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

C(OPMHUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOITBEPKAATh CYIIECTBOBAHUE
IFEHETUYECKON CBA3M MEXJAy HEOpraHMYEeCKMMHU BEIeCTBAMU C IIOMOILIBIO ypaBHEHUI
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
MpU3HaKaM (YMCIy W COCTaBy pEarupyroIIMX BEIIECTB, TEIUIOBOMY J3(PQEeKTy peakiuH,
M3MEHEHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peakliy, Y4acTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKkUUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peaklUuii MOHHOIO OOMEHa, YyYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuu UAYT A0 KOHIIA;

cOpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAA0NNE KadyeCTBEHHbBIN
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pPACMO3HABaTh ONBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO PABHOBECUS B 3aBUCHUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIIUe B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YEHUsI CEPHOM KHUCIOTHI, aMMMAKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJCTaBIeHUH 00 OOIMIMX HAyYHBIX NMPUHLIMIIAX U IKOJOTHYECKUX MpoOIeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAHUEM IOHATHS
«MaccoBas JI0JIs BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B IpPU XUMHUYECKUX
peakuusax, Macchl BellecTBa WM 00BbEMA Tra30B M0 W3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOTO 3(ddekra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OpMHUPOBAHHOCTh YMEHUH cOONIONATh IpaBUia MOJB30BAHUS XMUMUYECKON MOCYI0N U
1a00paTOpHBIM 000PYAOBAaHUEM, a TAKXKe IpaBHiia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO Ja00PATOPHBIX XUMUYECKUX OTBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh U BBINOJHATh XUMHUYECKUH SKCIEPUMEHT
(pasnoxeHue NeEepoKCHJAa BOJAOPOJA B MPHUCYTCTBUM KaTajlu3aropa, OIpelesIeHHE Cpebl
PacTBOPOB BEIIECTB € MOMOIIbIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMMUYECKOW pPEaKLUHu, peaklMM HMOHHOTO OOMEHa, KayeCTBEHHbIE peakIUh Ha
cynb(dar-, kapOoHAT- U XJIOPHUJI-aHUOHBI, HA KaTHOH aMMOHMS, pEIIeHHE AKCIEPUMEHTAIbHbBIX
3amau nmo teMaM «Metamnel» U «Hemeramib») B COOTBETCTBHMM C TNPaBHIAMH TEXHUKHU
0€30M1aCHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJaDOPaTOPHBIM 000pYA0BaHUEM, TPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GOpMyIMPOBATEH BHIBOIBI HA OCHOBE ATHUX PE3yIbTATOB,;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3MPOBATH XMUMHMYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 W3 pPa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM KOMMYHHKaUuu, WHTepHET u
JPYTUX);

cOpPMHUPOBAHHOCTh YMEHHI COONOATh MpaBWJIa HKOJOTHYECKH IIEJIeCO00pa3HOro
MOBEJICHUsT B OBITYy W TPYJOBOH JEATEIPHOCTH B ILEISIX COXPAHEHUS CBOETO 37I0POBbS U
OKpYKAroIlel MPUPOJHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JCHCTBHS Ha KHBBIE OPTraHU3MbI
OTIpe/IeNIEHHBIX BEIIECTB, MOHMMasi cMbica mokasatens [1K, mosicHsaTh Ha mpumepax crocoObl
YMEHBIICHHS U TIPEJIOTBPAIICHHUS HX BPEIHOTO BO3JCHCTBUS HA OPraHU3M YeJIOBEKa,

JUIs OOYYalOIIMXCSl ¢ OrPAaHHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL  CIIEMbIX W CIA0OBUIAIIMX OOYYAIOUIMXCS: YMEHHWE UCIOJIb30BaTh pelbedHO-
TOYEUYHYIO cuctemMy o6o3HaueHui JI. bpaiins s 3anucu XuMudeckux Gopmyi.
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