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MNOSACHUTEJIBHASA 3AITMCKA

[Iporpamma 1Mo XuMuM Ha ypOBHE CpPEeIHETO 001Iero oopa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHOW 00pa30BaTeNbHONW MPOrpaMMbI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmuu mpemnogaBanusi y4eOHOTO TpeaMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC IMPOTPAaMMBbl, © OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuum Ha nepuoa 1o 2025 roma» (Pacmopsikenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3pabOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeruyl 0OydeHHsI, BOCIIUTAHUS U PAa3BUTHsI OOYYAIOUINXCS CPEICTBAMH YU4E€OHOTO TpeaMeTa
«Xumus» st 10—11 xmaccoB Ha 6a30BOM YpPOBHE COCTABMJIM KOHLENTYyalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiel, cojepiaHHs, pe3yabTaToB OOY4YeHUS H
TpeOOBaHMI K YPOBHIO IOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe o00pa3oBaHHEe, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluy, SIBISIETCS HEOThEMJIEMOH 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEATH3alid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KITIOYEBBIX
[IEHHOCTEH, TPHUCYIIUX TIEJIOCTHONW CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TIPHPOJIBI, (POPMHUPOBAHUS MHPOBO33PEHHS M OOIIEH KyIbTYpPHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHON cpene. Peanusyercs xuMmndeckoe oOpazoBaHHe 00YyYarOLIMXCS HA YPOBHE CPEAHEro
obmrero oOpa3oBaHUsl CPEACTBAMH y4eOHOTO TpenMeTra «XUMUs», COJACpPNKaHUE M MOCTPOCHHE
KOTOPOI'O OIpeNeNeHbl B MpOrpaMMe IO XUMUH C Y4€TOM CHEUU(PHUKH HAyKd XUMHUH, €€
3HA4€HHUs B MO3HAHUM MPHUPOJIbI U B MAaT€pPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CPEIHEro OOLIero
oOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIM3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCUT CBOH BKIaja B
(opMUpOBaHHE PALIMIOHAIBHOIO HAYYHOT'O MBIIUIEHUS, B CO3/1aHUE LIEIOCTHOTO MPEACTABICHUS
00 OKpYXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMHU 00JaCTAMHU ITPUMEHEHMSL.

TecHo B3auMmoOJeicTBYs C JpYyrMMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON 4YaCThbI0 MHPOBOM KyJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MH HalpaBiieHa Ha pelleHHe MI00aJbHBIX MPOoOJIeM YCTONYMBOTO Pa3BUTHS
YeJIOBeUeCTBA — CBIPHEBOM, HSHEPreTHYECKOHM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEMSIMM M NPUHLUIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOydaromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MIPOJOJDKEHHs 00pa30BaHuUs B pa3IMYHBIX 001ACTAX, HE CBSI3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKH: CUCTEMa 3HAHUI MO HEOPraHMYECKO XUMUH (C BKIIOYEHUEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHn4eckol Xxumuu. GopMUPOBAHUE TAHHOW CHCTEMBbI 3HAHUMN
Py HM3YYCHUU TpeaMeTa O0EeCIeuynBaeT BO3MOXKHOCTh PACCMOTPEHHUsSI BCEr0 MHOTOO0Opa3us
BEIIECTB HA OCHOBE OOLIMX MOHATHH, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa coaepkanusi KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 110 XUMHH HAa OCHOBE CHCTEMHOTO IMOJX0Ja K W3YYCHHUIO
y4eOHOTO Marepuajia U OOYCIIOBIICHA HMCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHHA Ha
ONPENENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce€ OPraHMYeCKOM XWMHUH BEIIECTBA
paccMaTpuBalOTCsl HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCAUHCHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHUU — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHHs MEepBOHAYAIHHBIC
MPEACTABJICHUS O XUMUYECKOHN CBSI3H, KIACCH(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TpeaMeTe «XuMus» 0a30BOTO YPOBHS PacCMaTpUBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKHE CBEJCHUS O BEUIECTBAX U XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCcKass XUMUs» O0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYEHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHUYECKHMX M METOJOJOTHYECKUX TO3UIINHA,
riy0Xe TMOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o00oOmiaromei 1o
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHWN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, 4 TAKKE O XUMUYECKUX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11 kiaccoB 3ieMeHTaMu  COAEp)KaHUSA, HMEIOUIUMU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TMOHUMAaHUIO
B3aMMOCBSI3U XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJNIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IpoOIECCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIUIO U MPUMEHATH €€ JUIsl NMOMOJIHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX HCCIEN0BATENIbCKUX 3a7ad. B meinoM coaepxanue
yueOHOro nmpeamera «XuMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (OPMHUPOBAHUE Y
oOyuaronmxcss MUPOBO33PEHUECKO OCHOBBI JIJIsi MOHUMaHUSI (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPraHMYECKOTO M OPraHuYecKOro Mupa, o0ycIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPOIHBIX SIBJICHUN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MEXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU IPEANOCHLUIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTHUECKUX MpoOsieM, a Takxke mpobiieM cOepeskeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHIl U MaTepUasoB.

B mane pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUS UM COIHMAIU3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrPaMMOM IO XMUMHUHU TOAXOJbl K ONPENEICHUI0 COJEPKAHUS M MOCTPOEHUS
npeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUEHHUE I PA3TUYHBIX BUJIOB ACSITEIFHOCTH: peIIeHHs MpoOaeM, MOUCKa, aHaIn3a 1
00paboTku uWHPOpMAIK, HEOOXOMUMBIX [UIsi NPUOOPETEHHUs OMbITa MPAKTHYeCKOW U
HCCIIEA0BATENbCKOM AESITEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B NTO3HAHUU XUMUHU.



B mpaxTuke npenogaBaHusi XMMUU Kak Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, TaK U
HAa ypOBHE cpeaHero oOmero oOpa3oBaHHs, TpU  ONPEACICHUU  COJACP)KATEIbHOU
XapaKTePUCTUKHU LieJell M3y4YeHHs IpeiMeTa HalpaBICHUEM I1€PBOCTENIEHHOW 3HAYUMOCTHU
TPaJULIMOHHO Tpu3HAéTcs (HOPMUPOBAHME OCHOB XHMHUYECKOW HAyKd Kak obOiactu
COBPEMEHHOI'0 E€CTECTBO3HAHHUSA, MPAKTUUYECKOW MESTEIbHOCTH YeJIOBeKa M Kak OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHUS TaKOW TMOAXOZ K
OTIPE/ICNICHUIO LIEJIeH N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPABIAHHBIM.

CorylacHO JTaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMUA HM3YYCHHUS TpeaMeTa «XUMUs» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:

e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAHUN Kak BaXHEHIIEW COCTaBISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKAT KIIOUYEBBIC TTOHSTHS,
(yHIaMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH WX Pa3BUTHUS M CTAHOBJICHHUS;

e (opMupOBaHHE W Pa3BHUTHE MPEICTABICHUI O HAYYHBIX METO/axX IMO3HAHHS BEIIECTB U
XHUMHYECKAX PEaKIUi, HeOOXOUMBIX JUIS TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHpE BEIIECTB K XUMHUYECKHX SBJICHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKOU H
MMOBCETHEBHOM KH3HU,

® pa3BUTHE YMEHUH U CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HaONIOJIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COOMIoIeHneM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BEeeCTBAMH.

Hapsiny ¢ atuM, copepkarenpHas XapakTepUCTUKa LieJei U 3a7a4y U3y4yeHus MmpeaMera B
MpOorpaMMe MO XMMUHU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU MPUOPHUTETAMU
B cHCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B NpENOJaBaHUW XUMHH B OOJbIIEH
CTENEHH OTAAETCS NPEANOYTEHHE MPAKTUUYECKOW KOMIIOHEHTE coJiepKaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIIYCKHHMKA 0O01[e00pa30oBaTeIbHOM  OpraHu3alui,
BIIQJICIOIIEr0 HE HAOOPOM 3HAHMM, a (PYHKIMOHAIBLHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHHUSMH aKTUBHOTO TOJYYEHUs 3HAHUI M MPUMEHEHUS UX B PEalbHOMN >KM3HU JJISl PelIeHUs
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu u3ydeHHH TmpeaMera «XHUMHs» JAOMUHHUpYIOUIee 3HaueHHe
MIPUOOPETAIOT TaKue 1eNIU U 3a7a4u, KakK:

ajanrtanus  0oOydaloluMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATHIO TPAaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHIIHI),
MMEIOIUX YHUBEPCAIIbHOE 3HAUCHUE Ui PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MPoOiieM,
MOKMCKA, aHaIW3a M 00paboTKM HHGPOpMalMK, HEOOXOMUMBIX s HPUOOPETEHUs OIbITa
JEeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe A OLIEHKH C
MO3UIMHA HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YeJIoBeKa U MPUPOAHYIO Cpeny;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIIEKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOyyaronuxcs: CrIoCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHH JIJIs TIOWCKA U aHallM3a YUeOHOW U HayYHO-TIOMYISIPHOU HHPOPMAIIMH XUMUYIECKOTO
COJIepKAHUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBIIIUICHUS,
HaOII0IaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHWHU U MTPOBCACHHUU XUMHUYCCKOT'O SKCIICPUMCHTA,

BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHUCTUYECKOHW HAIpPaBICHHOCTH
XAMUHM, ©€ BAXHOH pOJMM B  PEIICHWH TJIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
IMpUPOAOIIOJIb30BaAHM, IIOIMOJHCHUA OSHEPreTUYCCKUX PECYPCOB MW COXPAHCHUA IIPUPOIJHOTIO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpPEeKHOTO OTHOUICHHSI K TMPHPOJIE U CBOEMY
3J0POBBIO, @ TAKIKEC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIB30BAHUS IMOJTYUCHHBIX 3HAHUU AJId IPUHATHA
I'paMOTHBIX peHICHI/Iﬁ B CUTyalluAX, CBA3aAHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yueOHOM mmaHe cpemHero obmiero oOpa3oBaHus MpeaMeT «XUMUs 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeHMCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIG MpEaAMETBD).

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS XMMHUHU, Ha 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hememo), B 11
KJ1acce — 34 yaca (1 yac B HEJICITIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoi XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrtieposa,
e€ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYJIBI OpPraHUYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XMMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o  kinaccuukanuu — OpraHmdeckux  BemecTB.  Homenkmarypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEN KIIACCOB OPraHUYECKHUX BEIIECTB.

DKClepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HAKOMJICHHE C
oOpa3liaMu OpraHWYecKUX BELIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue U ONHMCAHHWE JEMOHCTPALIMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHue, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH W 3TaH — MpocCTeHimne
MIPE/ICTaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMM 3aMelleHus U
TOpEeHUs ), HaX0XkIeHHE B IPUPOJIE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN Psifl. DTUJIEH W MPONUJIEH — MPOCTEUIIINE
MPEJICTaBUTENIN AJKEHOB: (PU3MUecKhe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALIUN, OKHCIEHUS U MOJIMMEPU3aLIiN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKUE
CBOICTBa (peakus nojauMepusanun). [lonydenne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKHH psl. AUETHIEH —
MIPOCTEHIINI PEICTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UUYECKUEe U XUMUYECKHE CBONCTBA
(peakuuu ruIpUpOBaHUs, rajJoreHUPOBaHUS, TUAPATAIIH, TOPEHUS), IOJTyYeHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (QU3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpPO8anUs U HUMPOBAHUs), NOJYUEHUE U
npumenenue. 'TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBSI3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALMMHI K pa3JIMuHbIM KJlaccaMm.

[IpupoaHble UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U momnyTHble HE(TSHBIE Ta3bl.
Hedbts u e& mpoucxoxaenue. CrnocoObl mepepabOTKH HEPTH: NEPEeroHKa, KPEeKUHT
(TepMuYeckuii, KaTadTUTHUECKUi), muponu3. [IpoaykTel nepepaboTku HeTH, UX PUMEHEHUE B
IIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOIYKTHI €ro nepepaboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHHUsl BEUIECTB U UX IPEBPAIICHMI: O3HAKOMIIEHUE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «Hedte» n «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJOPOJIOB M TaJOr€HONPOU3BOAHBIX, IPOBEIEHHE NPAKTUYECKON paloThI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




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

Kucaopoaconep:xamme oprannyeckmne coeiMHeHUs!

[IpenenpHBIE OAHOATOMHBIE CHHUPTHI. METaHON M STAHON: CTpOoeHHe, (u3ndyeckue u
XMMHMUYECKHUE CBOWCTBA (pEakUuu C aKTUBHBIMU MeETaJlJIaMH, T'aJJOT€HOBOJOPOJIaMHU, TOPEHHUE),
npuMeHeHue. BoaopoiHblie cBSA3M MEXIy MOJIEKyJaMu cnuproB. JlelicTBUe MeTaHoJa U 3TaHoJIa
Ha OpraHu3M 4YeJIOBEeKa.

MHOroaToMHbI€ CHOUPTHL. OTHIEHTIHKOIb W TIWIEPUH: CTpoeHHue, (Quzndeckue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO IIEIOYHBIMU METaJJIaMU, KAUECTBEHHAs peaKkus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHHe riaulepuHa U
STUJICHTJIUKOJIS.

@deHo: CTpOEHHE MOJIEKYIbl, (U3NYeCKHe U XUMHUYeckue cBoilcTBa. TOKCHYHOCTH
¢denona. [lpumenenue genona.

Anbnerunpl M kemouwvl. DopManbAETHI, alUETAIbICTU]: CTPOEHUE, (QU3UUYECKHE U
XMMHYECKHE CBOWCTBA (pEaKIUH OKHCIEHUS W BOCCTAHOBJICHHS, KAau€CTBEHHBIE DPEaKIIHH),
MOJIy4Ye€HUE U PUMEHEHHE.

OAHOOCHOBHBIE TpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYCHAsi KUCIOTHI:
CTpoeHHe, PU3nYecKre 1 XUMUYECKHE CBOWCTBA (CBOICTBa, 00IIMeE IS KJlacca KUCIIOT, peaKIus
sTepuduKanmum), MoJiydeHHe U mnpuMeHeHue. CrTeapyHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJH BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpPbI KaK MPOU3BOJHbBIE KAPOOHOBBIX KUCIOT. [ MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. ['maponus sxxupoB. [Ipumenenne sxupoB. buonorndeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBo10B (MOHO-, TU- U TIOJIMcaxapu/sl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumojeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHne aMMuUaYHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBIEHHE, OpOXKEHHE TJIOKO3bI), HAXOXKACHHE B IPHUPOJE,
puUMeHeHue, ouosnoruueckas poib. otocunte3. pykro3a Kak U30Mep TIIFOKO3BL.

Kpaxman u nemionosa kak npupoanbsie noiumepbl. CTpoeHue Kpaxmaia U LEJUTIOI03bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIPOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKCIepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MpPEeBpallCHUI: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KAaYECTBEHHBIE
peaKuu OJHOATOMHBIX CIHUPTOB (OKuUcIeHHe dSTaHoia okcuaoMm wmenu(Il)), mMHOrOoaToMHBIX
cnupToB (B3aumojelicTBue riuiepuHa c rugapokcuaoM Mmeau(ll)), ampaerunoB (oxucieHue
aMMHa4YHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(Il), B3ammoneiicTBue
KpaxMaja C HOJIOM), MPOBEIEHUE MPAKTHUECKONW pabOThI: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérneie 3anaun.

Boruricnenuss 1o ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, 00bEMa, KOIWYeCTBa
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMu IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIIUHN).

A3oTcozepKalue OpraHndecKiue COeMHEHHUSI.

AMUHOKUCIOTBI Kak aMQOTEepHbIE OpraHuyeckue coeauHeHus. Dusznueckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha TMpuUMepe TIWIKHA). buomornueckoe 3HaueHUE
aMUHOKHUCIOT. [lenTumpl.



benku kak mpUpoJHBIE BBICOKOMOJIEKYISpHBbIE coeauHeHus. [lepBuynas, BTOpHYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJNKOB: THIPOJW3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YUEHUS BEIIECTB M WX IPEBPALICHUI: HaOMIOJEHUE U
ONHCaHHE JEMOHCTPALMOHHBIX OMBITOB: JEHATypauusi OENKOB MpH HArpeBaHWH, LBETHHIE
peakiuu OEIKOB.

BrbicokomoiiekyJisipHbIe COeIMHEeHH S

OcCHOBHbBIE TMOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3aLUH, CPEIHss MOJeKyilspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U IMOJIUKOHICHCALIUSL.

DKclepuMEHTAJIbHBIE METO/Ibl M3YYEHHUs BELIECTB U UX IPEBpAIICHUN: O3HAKOMIIEHHUE C
oOpa31amMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHUKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHSATHUS: SBJIEHHE, HAay4HBIM (axkT, TUIOTE3a, 3aKOH,
TEOpUsl, aHadu3, CHUHTE3, KiIaccupuKauus, TIEepUOJUYHOCTh, HAOMIOJEHUE, HW3MEpEHue,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, HEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHbD,
BEIIECTBO, T€JO0, 00BEM, arperaTHOEe COCTOSIHHE BEUIeCTBa, (PU3NYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUs.

buonorus: kimerka, opranusMm, Ouocdepa, oOOMEH BEIIECTB B OpraHusMe, (POTOCUHTE3,
OMOJIOTMUECKH aKTUBHBIC BEIECTBA (OCJIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHEpasbl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: mUIIEBbIE MPOTYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKUE MpenapaThl, MaTEPUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XUMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTpPOHHas 000JI0YKA.
DHepreTuyeckue ypoBHHM, MOAYPOBHU. ATOMHBIE OpOUTay, s-, p-, d- ameMeHTbl. OCOOEHHOCTH
pacripesielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JE€MEHTOB HEPBBIX YETHIPEX HEPHUOJIOB.
DneKTpoHHask KOH(UTypaus aToMOB.

Ilepnoguueckunn 3akoH u Ilepuoguueckas cucreMa XUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepmonnyeckodl CHCTEMBI XUMHYECKHX
aneMeHToB JI. YI. MenzeneeBa ¢ COBPEMEHHON TEOPHUEN CTPOECHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHs CBOMCTB XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM HPOCTBIX U CI0KHBIX BEIIECTB
II0 TpyNnam M nepuojiaM. 3Ha4eHUE NEPUOIUIECKOrO 3aKOHA B Pa3BUTUH HAYKH.

Crpoenue BemecTBa. XUMHUYECKas CBs3b. BuAbl XMMHUYECKON CBsI3UM (KOBaJEHTHAas
HENoJsIpHas W TOJIApHas, MOHHAs, MeTaljnyeckas). MexaHu3Mbl 0Opa30BaHUS KOBAJIEHTHOU



XUMUYECKON CBsI3U (OOMEHHBIN M JIOHOPHO-aKIEeNnTOpHBIN). Bomopoanas cBsi3b. BajneHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI ¥ AHUOHBI.

BemectBa MOJIEKYISIPHOIO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOM PEIIETKHU.

[lonsiTHe o aucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUAHBIE pacTBOphL. MaccoBas 10715
BEILECTBA B pPacTBOPE.

Knaccupukamuss HeopraHmueckMx coeauHeHnd. HoMeHkiaTypa HEOpraHHMYeCKHX
BellecTB. ['eHeTnyeckass CBsi3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKAINIUX K Pa3TUIHBIM
KJIacCaM.

Xumunueckass peakius. Knaccudukanus XUMHUYECKHX pPEaKIMi B HEOPraHUYeCKOW u
OpraHMYeCcKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMsI U IIPEBPAIIECHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakuuu, €€ 3aBHCHUMOCTh OT Pa3lIU4YHBIX (PakTopoB. OOpaTHUMbIE pEaAKIUH.
Xumunyeckoe paBHoBecue. PDakToOpbl, BIUSAIOIIME HAa COCTOSIHUE XMMHYECKOTO DPAaBHOBECHS.
[Ipunnun Jle HlaTense.

OnexTponuTnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpasibHas, IIeOYHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIHH.

DKCIEpPUMEHTAIBHBIE METOJIbI M3yYEHHUs BEHIECTB M WX IMPEBPAIICHUN: JEMOHCTpPAIIHS
tabmun «llepuomnueckas cuctema xumuueckux sneMeHToB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpPUCTAIIMYECKUX pEmETOK, HAOMIOeHHEe U ONHUCaHWEe JIEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3jiokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENIETICHUE CPEellbl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUN
HOHHOTO OOMEHa), MpOBEJACHUE TMPaKTUUECKONW paboThl «BnusHUE pa3nuyHbIX (AaKTOPOB HA
CKOPOCTh XUMHUYECKOW PEAKIINM.

Pacuérnbie 3amaum.

PacuéTel o ypaBHEHUAM XMMHUUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJIS BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonmueckoir cucTeME XMUMHUYECKUX
anemenToB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. dusnyeckue CBONCTBA
HEMETAJJIOB. AJIIOTPOIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoa, cepbl, pocdopa u yriepona).

XUMUYECKHE CBOMCTBA BAKHEUIIUX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yriaepoaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOJICOAEPKALINX KHCIOT, BOJOPOIHBIX
COCTMHCHMI).

[IpuMeHeHne Ba)XKHEMILINX HEMETAIOB U UX COCUHEHUH.

Meramisl. onoxenue meraioB B Ilepuoauueckoil cucteMe XUMHUYECKUX JIEMEHTOB /Jl.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUSI AIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmiue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HATPSHKEHUN
METaJJIOB.

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

O6mue criocoObl MoMy4eHust MeTauioB. [IpuMeHneHne MeTamioB B OBITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOJAbl H3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJulekuu «MeTauibl M CIJIaBbl», 00pa3lloOB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoOIeHiCTBUE THUIAPOKCHIA ATIOMUHMS C PAacCTBOPAMH KHUCJIOT U IIEJIOuYed, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa wiM 00bEMa Ta30B MO M3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Win 00bEMY OJHOTO M3 YYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacuéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOYKTOB PEAKIIMU, €CITH OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecrieueHnH HKOJIOTHYECKOM, SHEPTETUUECKOM U MUIEeBONM 0€30MacHOCTH,
pa3Butuu MeauuuHbl. [IOHSATHE O HAy4YHBIX METOJAX IO3HAHUSA BEIIECTB M XHUMHUYECKUX
peaKuum.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIIMIAX MPOMBIILIEHHOTO TOJYYCHUS
Ba)KHEHUIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHUAIOB: BAKHEUIIHME CTPOUTEIBHBIE MaTEpHUAIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKH, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XuMHUST U 3I0POBbE YEJIOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MpPENapaTos,
npaBuiia 0€30TaCHOTO MCIOJIb30BaHUS IIPENapaToB OBITOBONM XMMHUHU B TIOBCETHEBHON KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBSA3EH NMpU U3ydeHHH OOIIel M HEOpPraHM4eCKOW XUMHUU B
11 kyacce OoCyIecTBIACTCS Yepe3 MUCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ NOHATHH, SBJISIOMUXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HaydHbIH (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KilacCcUpHUKanus,  IMEepUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHUE, SBJICHHE.

®usnka: Marepus, SHEPrus, macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
Pavo0aKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKUil YpOBEHb, BEILIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIIeCTBa, (PU3NYECKUE BEIIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorusi: kierka, opraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U MHKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BELIECTB B OPraHu3Me.

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTYprusl, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuasos, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BO/ICTBO, NuieBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHUX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaT€pUaOB, 3JIEKTPOHHAS IPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM CpeaHero oOmiero oOpazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meTroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
IIPOrpaMM CpeiHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3ynbTaTOB OCBOEGHMs npeaMmeTa «XHUMHS» Ha YpPOBHE CpelHero ooOmero o0pa3oBaHUs
BbIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONW TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMUXCsi PYKOBOJICTBOBAThCS B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAMHU, TMPUCYIIUMHU LIEJIOCTHOM CHUCTEME XHMHYECKOIrO
o0pazoBaHus;

HaJMyue TMPaBOCO3HAHMS HKOJIOTMUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JIOCTUraloTCs B €IUHCTBE
yu4eOHOH M BOCHMTATEIBHOW JEATENbHOCTH B COOTBETCTBUM C T'yMAaHUCTHUYECKUMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSAMM M HJ€aJaMH  POCCUICKOTro
IpaXXJIaHCKOro OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU U TpPaBUIAMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JIMYHOCTHU O0YYarOLINXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHON M MNPAKTHUUECKOW [JESITeNbHOCTH OOydaromuxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOUIMMUCS CBOUX KOHCTUTYLIMOHHBIX IpaB U 00S3aHHOCTEH, YBAXKEHUS K
3aKOHY Y NPaBONOPAIKY;

IPEJCTABICHUS O COLMAIbHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH IIPU CO3JIaHUM YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U M03HABATENbHbBIX 33/1a4, BHIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYruX
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) NaTPHOTHYECKOI0 BOCIINTAHMSA:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEJUI0 OTEUECTBEHHOU
XUMUH;

YBaKEHHsI K IpoOIleccy TBOpYECTBA B OOJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS] HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaOIIOJCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIILHBIX TOMCKOB, MOCTOSTHHOTO TPYZAa YUEHBIX U MPAKTUKOB;



WHTEpeca ¥ I[I03HABATEIBHBIX MOTHBOB B TMIOJIYYCHHH H TOCIEAYIONIEM aHaIHn3e
MH(OPMAIIUU O EPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS,

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

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE W TIOCTYIIKM CBOWX TOBapHINCH C IMO3HIUN
HPABCTBEHHBIX U IMPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUI ITHX TIOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1IEHHOCTEM 3J0poBOro M Oe3omacHoro obpasza >KU3HHM, HEOOXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHUs TPaBMJI OE30IMacCHOTO OOpaIleHusl C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHVMAHMS [EHHOCTH TMPaBWI WHIWBUAYAILHOTO M KOJUICKTHBHOTO O€30TIaCHOTO
MTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U KHU3HH JIIOJICH;

OCO3HAHHUS TOCIICJICTBUH M HENPHUATHS BPECIHBIX MPHUBBIYCK (YHOTPEOJCHUS AIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BocnuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEITHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH M IPYTUX BUIAX JICATEIIHBHOCTH;

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

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXKEHHUS K TPY.y, JIOASIM TPYyJa U pe3ylbTaTtaM TPYI0BOH eATEIbHOCTH;

TFOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyaymieil mpodeccuu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTPEOHOCTEH 0011eCTBa;

6) HK0JIOrHYeCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIIe;

MMOHUMAaHHUS TI00aIbHOTO XapakTepa YKOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKHUX
MIPOLIECCOB HAa COCTOSIHUE IPUPOTHON U COLIMAIIBHOM CPEJIbI;

OCO3HaHHUS HEOOXOAMMOCTHU HMCIIOJIBb30BAHMS JOCTUKEHUN XUMHH Ui PELISHUSI BOIIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpEJ OKPYXKarollel MpUpOJHON cpene,
YMEHHSI TPOTHO3MPOBATH HEOJIArONpUsATHBIE SKOJIOTMYECKUE MOCIHEICTBUS MPeAPUHUMAEMbIX
JEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4YUsl PA3BUTOTO SKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKOW KYJIbTYpBI, OIBITA
NESITENFHOCTH  DKOJIOTUYECKOW HAMpaBJICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMATIBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UCOTIOTUH XeMO(pOoOuu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMAaHUS CHeUM(UKA XUMHHM KaKk HayKH, OCO3HaHus €€ ponu B (HOPMUPOBAHUU
PalMOHAIBbHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LIEJIOCTHOIO MPEICTaBICHUS 00 OKpYKaIOLIEM
MHpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPHUPOJHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodIeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTU XUMHUM /s COBPEMEHHOM LUBUIM3ALUU: B €€
F'YMaHUCTUYECKOW HAIPaBJIEHHOCTH U BaKHOW POJIM B CO3/aHUU HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH IT100abHBIX POOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA — ChIPHEBOI,
SHEPreTUYECKOM, IMHUIIEBOW M HKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTHUM MEAWLIMHBI,
00eCTieYeHnH YCIOBHH YCHEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KaXKIOTO YiieHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHONM TPaMOTHOCTHM: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IIO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIBb30BaTh MOJy4YaeMble 3HAHUS IJIs
aHaJin3a U OOBACHEHUs SIBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JieJaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMNXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOIb30BaTh XUMHUECKUE 3HAHUS JIIsl PEeLIeHUs podiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSsIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITeNbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPepbhIBHOMY OO0pa30BaHHMIO M €aMOOOpPa30BaHUIO, K
aKTUBHOMY TIIOJIyYEHHIO HOBBIX 3HAaHMM 1O XUMHHM B COOTBETCTBHM C JKM3HEHHBIMU
MOTPEOHOCTSMU;

WHTEpeca K OCOOEHHOCTSM TpyAa B pas3audHbIX cdepax npodeccrHoHaTbHON
JESITEIILHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuMHUsS» Ha YPOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexTpeIMeTHBIS) OOIeHayYHbIC TIOHATHUS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
SHEPTHsl, SBJICHHUE, MPOIIECC, CUCTeMa, Hay4YHbIA (DaKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, N3MEPEHUE, IKCIIEPUMEHT U JAPYTHeC);

yYHHUBEpCaIbHbIE yueOHbIe JEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaroniye QopMuUpoBaHHEe (QYHKIMOHATBHOW T'PaMOTHOCTH H
COILIMANIFHOM KOMIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUITMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpCcajbHble y4eOHbIE ACWCTBHUS B IO3HABATEIBHOU U
COIIMAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUEOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEUCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH 1€HiCTBUAMM:

1) 6a30oBble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYITUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNU JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMH;



WCIO0JIb30BaTh TPU OCBOCHUW 3HAHWHA MPUEMBI JIOTUYECKOTO MBIILIICHUS — BBIIEISTH
XapaKTEepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSITHS ISt 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

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

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEK/y U3Y9aeMbIMU SIBIICHHUSIMH,

CTPOUTH JIOTUYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACAyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH WM IPOTHUBOPEUYMS B PACCMATPUBAEMBIX SIBJICHHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MPUMEHSATH B TPOIIECCE MMO3HAHUS, WCIIOJIB3YEeMbIC B XMMHUHU CUMBOJINYECKUE (3HAKOBEIC)
MO/, MpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HaK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMylsia, YpaBHCHHE XHMHUYECKOW pEakIuu — TMPU PEIICHHH YIeOHBIX
MMO3HABATEIBHBIX M TPAKTHUYECKUX 3aj]ad, NMPUMEHITh Ha3BAHHBIC MOJICIBHBIC TPEICTABIICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BATENbCKUE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIESCTB U XUMHUICCKUX PEAKIIHIA,

dbopMmynupoBaTh LE€TM U 3aJaud HUCCIEIOBAHMS, HCIOJb30BAaTh IIOCTABJIEHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
I GOPMHUPOBAHUS TUIIOTE3BI TIO TTPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HAaBBIKAMHM CAMOCTOSTCIILHOTO ITUTAHWPOBAHHUS M IPOBEICHUS YUCHUYCCKHX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpoIiecca, CaMOCTOSTENBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHMSI, COCTABISATH OOOCHOBAHHBIM OTYET O MPOJETaHHOM
pabore;

MpruoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOM JESITEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY IOMCKY METOJOB pEelIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHPopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XMUMHYECKOIO COJepXaHHus, CIpaBOYHbIe MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKH
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUHBOCTH;

(dbopMynupoBaTh 3ampoChl U MPHUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopMalnuy, He0OXOAUMOM /7Sl BBITIOTHEHHsI YU€OHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpencTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIA SI3BIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopMalven: TPUMEHATh MEXNpeAMETHble ((U3UYECKHe M MaTeMaTHYeCKUe) 3HaKu H
CUMBOJIBI, POpMyIbI, a00peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMUECKHE CPEJICTBA HATTISITHOCTH.

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1elCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJIe AHANOTa W/WUIN JTUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTAIMEl Pe3yIbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
OKCIEPUMEHTA, IPAKTUYECKOW padOThl IO HCCIEJOBAaHUIO CBOMCTB H3YyYaeMbIX BELIECTB,
peanu3anyu y4eOHOTO IMpoekTa U (HOPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
MCCIICIOBAHUI ITyTEM COTJIACOBAHMUSI MMO3UIIMIA B X0J1€ OOCYKJICHHS 1 0OMEHAa MHEHHSIMHU.

OBi1ajeHHe YHMBEPCAJIBbHBIMH PeryJIATUBHBIMU JAeiiCTBUSMM:

CaMOCTOSITENIBHO IJIAHUPOBAaTh U OCYILECTBISATh CBOIO IMO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJAWMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AJITOPUTM JICHCTBHI NPU BBIIIOJHEHUH YYEOHBIX M HCCIEOBATENBbCKUX 3a7ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIIOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMHUUYECKUX PEaKIUsX;

OCYLIECTBIISATh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

HNPEAMETHBIE PE3YJIbTATbBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHHS Kypca «OpraHuyeckas XuMUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpaA, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOJBI, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPbl JUYHOCTH, €€ (YHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOIUMOM st
pelIeHHs MPaKTUYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJTHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04YKa aToMa, MOJIEKYJIa, BAJIEHTHOCTbD,
AIIEKTPOOTPHUIATENILHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaiméHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIepOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, pajguKan, H30Mepus, W30MEpbl, TOMOJIOTHMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKALIUEe COCTUHEHHSI, MOHOMED, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHHUYECKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHMS, JIeXKAllWe B OCHOBE MOHUMAaHUS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOICTBAX,
COCTaBe, MOJy4YeHUH 1 0€30MaCHOM HCIOJIb30BaHUH BAKHEUITUX OPraHMUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeIbHOCTH YeJIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBISABIATH XapaKTepHbIE MPU3HAKU MOHATHI, yCTaHABINBATh
UX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS PYU OITUCAHUU COCTAaBA, CTPOEHUS U
MpeBpaIIeHUN OPraHUYEeCKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUU HCMOIH30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTAaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOECHHS;

c(hOpMHUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAIICKHOCTh U3YYCHHBIX OPraHUYEeCKUX
BEIIECTB IO HMX COCTaBY U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpyIIe COeAMHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOACpXAIIME COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC



COEIMHEHMS), JaBaThb UM Ha3zBaHMs 10 cucremarnueckoi HoMeHkiatype (IUPAC), a taxxke
MPUBOJIUTh TPUBUAIBHBIC HA3BAaHUS OTACITHHBIX OPraHUYECKHX BEIIECTB (ITHIICH, MPOTIIICH,
alleTWICH, STHJICHIJIMKOJb, TJIMLUEpUH, (eHod, (Gopmanmbaeru, ameraibIeru], MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEUHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIOK03a, (QPyKTO3a,
KpaxmaJl, LeJUI0JI03a, TJINIHUH);

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

C(OPMHUPOBAHHOCTh YMEHHUSI NMPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemectB A. M. BytiepoBa mis 00bSICHEHHs] 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUS! MacChl BEIIECTB;

cOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb COCTaB, CTPOECHHE, (PUIUUYECKHE U
XMMHMUYECKHE CBOMCTBA TUMMUYHBIX IPEACTaBUTENIEH PA3IUYHbIX KIACCOB OPIaHUYECKUX BEIIECTB
(MeTaH, aTaH, STWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJI, aleTalbJIeru]l, MypaBbUHas U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIio03a, aMMHOYKCYCHAas KHCJIOTa), WUIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MEKIY HUMH YPaBHEHUSMHU COOTBETCTBYIOIIHX XHMHUYCCKUX pEaKIuid ¢
HCIO0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpMHUPOBAHHOCTh YMEHHUS XapaKTepu30BaTb HCTOUYHUKHU YIJIEBOJOPOJHOIO CHIPhS
(HeTb, TPUPONHBIA Tra3, Yroip), CHOCOOBI HUX MEpPepadOTKU M MPaKTUYECKOE MPUMEHEHUE
MIPOJIYKTOB MepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJWTH BBIYUCICHUS [0 XHMHUYCCKUM YpPaBHCHHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKLUHUU IO U3BECTHHIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB MM MIPOTYKTOB PEAKIINN);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHMI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YeMbIX B XHWMHUU MpPH M3YYCHHHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpeHue, OKCICPUMEHT, MOJICITUPOBAHUE), KCIOJIb30BaTh CHCTEMHBIE
XMUMHYECKUE 3HAHUS JUISI IPUHATHUS PEUICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIUSAX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIIOATh MpaBuia MOJB30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAKXKe IpaBuUiia oOpallleHus ¢ BEUIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCHIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJYYCHHE STUJICHA M U3Y4EHHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEAKIMH OPraHMYECKUX BEIIECTB, JACHaTypaius OelKoB Mpu
HarpeBaHUH, [[BETHbIC PEaKIUU OETKOB) B COOTBETCTBUU C MPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
mpu oOpallleHny ¢ BellecCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, MPEICTABISTh PE3YIbTATHI
XMMHUYECKOTO DKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOUIUX peaKIUi u
(dhopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBA MaccoBOM nH(popmaIiu, IHTEpHET U IpYTHX);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TpPaBWIa SKOJIOTMYECKH I1eJecO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOH [EATEIHHOCTH B IENSIX COXPAaHEHHUS CBOEro 370pPOBBbS U
OKpY’Karolllel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBUS HA YKUBHIE OPTraHU3MBI
OTpeNeNEHHBIX OpPraHMYECKUX BEIIeCTB, MOHMMas cMbicn mokasarens [IJIK, mosicHsaTe Ha
puMepax CrocoObl YMEHBIICHHSI U TIPEIOTBPAICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHH3M
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. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuueckas XUuMUs»
OTPAXKAIOT:

cOPMHUPOBAHHOCTh TPEJCTABICHUNA: O XUMHYCCKOW COCTABJISIONICH €CTECTBEHHO-
Hay4YHOUW KAapTHUHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
pelieHus: TMPaKTUYECKUX 3a/ad M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U TIPUPOTHOM CperIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIArarolIne
MOHATUS (XMMHUYECKUH DIIEMEHT, aTOM, U30TOTI, S-, p-, d- 2JIEKTpOHHBIE OPOUTATN aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIA OO0BEM, BAJICHTHOCTb, JJIEKTPOOTPHUIATEIHHOCTh, CTETICHb
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THIBl XHMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJHUTHI,
HEDIJICKTPOJIUTHI, ANEKTPOJUTHUYECKAS JTUCCOLMAINS, OKUCIUTENh, BOCCTAHOBUTENH, CKOPOCTh
XUMUYECKOW  peaklWy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuoanueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXpAaHEHUs MAacCChl BEIIECTB, 3aKOH COXPAHECHMS M TMPEBPAIICHUS PHEPrUM MPU XUMHYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHH, MHUPOBO33PECHUYECKHE 3HAHMS,
JIe)KAIlMe B OCHOBE MOHUMAHUS MPUUYUHHOCTH M CHCTEMHOCTH XUMHYECKUX SIBJICHHH,
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYyYCHUH U O€30MacHOM HMCIOJIb30BaHUHN
BOKHEHUIIINX HEOPTraHUYECKUX BEIIECTB B OBITY M MIPAKTUUYECKOMN JACATEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEPHBIC MTPU3HAKH TOHATHH, YCTaHABIMBATH
HUX B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIME MOHSATHS MPU OMHCAHWU HEOPTraHUYECKHUX
BEIIECTB U MX MPEBPAILICHUH;

c(hOpMUPOBAHHOCTh YMEHHMI HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHS
dbopMya BEHIECTB U YpPaBHCHUH XUMHYECKUX PpEaKIMi, CHUCTEMATHYCCKYyI0 HOMEHKIATYpy
(IUPAC) u TpuBHanbpHble Ha3BAaHUS OTIEIbHBIX HEOPraHUYECKUX BEIIEeCTB (yrapHblii ras,
YIJIEKHUCIIbIA Ta3, aMMUaK, raméHasi U3BECTb, HEralléHas W3BECTh, MUThEBAs COJA, NUPUT U
ApyrHe);

chOpMUPOBAHHOCTh YMEHUI OMpPEAENsATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COSMHEHUSAX PA3IMYHOTO COCTaBa, BUJI XUMUYECKON CBSI3M (KOBAJICHTHASI, HOHHAS,
MeTaJUTMYeCcKasi, BOJIOPOJHAS) B COCIMHCHMIX, TUI KPUCTAUIMUYECKOW PEMIETKH KOHKPETHOTO
BelleCTBA (ATOMHAs, MOJEKYJSpHAs, WOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/Tpymre COeAMHEHUN (TIPOCThIE BEIECTBA — METAIIIBI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHHUS, KUCIOThI, aM(pOTepHBbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenzieneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO W
MPOTHOCTUYECKYIO (PYHKIINH;



C(OPMHUPOBAHHOCTh YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMHMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoaudeckoii cuctemMbl XUMHUUYECKUX 1eMeHTOB /1. 1.
MenjeneeBa, HCIOJNb3YSl TOHATHS «S-, P-, d-DJEKTPOHHBIE OPOUTANINY, «IHEPreTUYECKUE
YPOBHH», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBONCTB XUMHUYECKHX JJIEMEHTOB U UX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XUuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

COPMHUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKMUX BEIIECTB pPAa3jIUYHBIX KIACCOB, IOATBEPXKIATh CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYEeCKHMHU BEIeCTBaMU C IIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XMMHMUYECKUE PEAKIHUU IO Pa3TUYHBIM
MpU3HakaM (YMCIy W COCTaBy pEarupyrolluX BEIIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHUIO CTENEHEe OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peakliy, y4aCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€éHHbIE YpaBHEHHUS peakUuil MOHHOrO OOMEHa, YUUThIBAsl YCIOBHUS, MIPU KOTOPHIX 3TU
peakuuu UAyT 10 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAIONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pACMO3HABaTh ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

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

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIIUe B
OCHOBE NPOMBIIIUIEHHOTO MOJYYE€HUsI CEPHOM KHMCIOTBI, aMMMAaKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJcTaBIeHU 00 OOMIMX HAYYHBIX NPUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAHMEM IOHATHS
«MaccoBas JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUWH Tra30B IPU XUMHUYECKHUX
peakuusax, Macchl BELECTBAa MM 00BbEMA Ta30B 110 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOTO 3(ddekra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUN COOIIOAATh MpaBuUiia MOJIb30BAHUSA XMMHUYECKON MOCYNON U
1a00paTOpHBIM 000PYIOBAaHUEM, a TAKXKe MpaBHUiia OOpAIlEHUs C BEIeCTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO Ja00PATOPHBIX XUMUYECKUX OTBITOB;

Cc(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBIMOJHATE XUMHUYECKUH SKCHEPUMEHT
(paznoxeHue NeEpoOKCHJIAa BOJOpPOJa B MPUCYTCTBUM KaTalnW3aTropa, ONIPEAETICHUE Cpeibl
pPacTBOPOB BEIIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peaklMM HMOHHOTO OOMEHa, KayeCTBEHHbIE pPEeaKkIUh Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-aHUOHBI, HA KATHOH aMMOHMSI, pEeIIeHUE SKCIEePUMEHTATbHbBIX
3amau o temMaM «Metamnel» U «Hemeramib»y) B COOTBETCTBHMM C TNPaBHIAMH TEXHUKHU
0€30IacCHOCTH NpH 0OpallleH!H ¢ BELIECTBaMU U JJaDOpaTOPHBIM 000pYA0BaHUEM, TPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii ¥ GOopMyIUpPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3MPOBATH XMUMHMYECKYI0 HH(OpMAIHIO,
[IOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpeICTBa MaccoBOMl KOMMyHMKaluu, VHTepHeT u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COONMIOAATh TMpaBHJA SKOJOTHYECKH LIEIECO00pa3HOro
MOBEAICHUS B OBITY U TPYIOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOJHOM cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
OTIpe/IeNIEHHBIX BEIIECTB, MOHMMast cMbIca nokasarens [1/1K, moscHATh Ha mpuMepax crocoObl
YMEHBILEHUS U IPEJOTBPALLICHUS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIs OOYYalOIIMXCSl ¢ OrPAaHHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTh
3HAaHUS 00 OCHOBHBIX JOCTYIIHBIX METO/AaX IMO3HAHUS BEILECTB U XUMUYECKHUX SBJICHUII;

JUISL  CIIEMbIX W CIA0OBUIAIIMX OOYYaIOIIMXCA: YMEHHE MCIOJb30BaTh peibedHO-
TOYEeYHYyl0 cuctemMy oOo3Hadenuid JI. bBpaling 18 3anMcu  XUMHUYecKuX — (OpMyIL.
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