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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YPOBHE CpeHETo 001Iero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @enepanumn»,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (hemepalibHOW 00pa30BaTENbHONW MPOrpaMMBI CPEIHEro
obmero oOpaszoBanus (DOII COO), mpexacraBneHHBIX B DeaepanibHOM TOCYAAPCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit denepanuu, peanusyommx
OCHOBHBIE 00pa30BaTeIbHBIE TMPOTPaMMBbl, ¥ OCHOBHBIX NOJOXEHUH «CTpaTrernu pa3BUTHA
Bocriutanusi B Poccuiickoit @Pepepanun Ha mnepuon 10 2025 roma» (Pacmopsbkenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeruyl OOyUYeHWMsI, BOCIIUTAHUS M Pa3BUTHS OOYJArOIIUXCSl CPEACTBAMHU YI€OHOTO MpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYyalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepiaHHs, pe3yabTaToB OOYy4eHHs H
TpeOOBaHMI K YPOBHIO MIOJTOTOBKU BHIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHME, TIOJy4aeMO€ BBITYCKHMKaMu  oOl1eo0pa3oBaTeabHON
OpraHu3alluM, SIBISETCS HEOThEMJIEMOM 4YacThl0 HMX 00pa3oBaHHOCTH. OHO  CIIY)KUT
3aBEpILAIOIIMM ATAllOM pPEAIM3aLUU Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
IIEHHOCTEH, MPHUCYIIUX TIIEJIOCTHONH CHUCTEME XHUMHUYECKOTO O00pa3oBaHUA. OTH IICHHOCTH
KacaloTcsl TMO3HAHUS 3aKOHOB NPHUPOJbI, (OPMUPOBAHMS MHPOBO33PEHMSI M OOLIEH KyIbTYpbl
4eJIoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUPOJHOM cpene. Peanusyerca xuMudeckoe oOpazoBaHue 00YJaIOLINXCS HA YPOBHE CPEIHETO
oOmiero oOpa3zoBaHMs CpeACTBaMHU y4eOHOro npeamera «XUMHA», COIEpkKAHUE U MOCTPOECHUE
KOTOPOI'O OIpeJeNeHbl B IMpOrpaMMe IO XHMUHU C Y4€TOM CHEUU(PHUKH HAyKd XUMHUH, €€
3HA4YEHUs B MO3HAHUM MPHUPOJIbI U B MaTEPUAIbHOM >KU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEHEro oO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBWIN3ALUY, B CO3JaHUM HOBOW 0a3zbl MaTepualbHOU KynbTypbl. OHa BHOCHT CBOM BKIJIaJ B
(opMupoBaHKE PALIIOHAIILHOIO HAYYHOTO MBILUIEHUS, B CO3JaHHUE 1EJIOCTHOTO MPEICTaBICHUS]
00 OKpY)XarolleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aUMOCBS3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON YaCThbI0 MHPOBOHN KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO Tpylxa M
KHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XMMUsl KaK HayKa cO3HMJaTeNbHasl, KaKk Hayka
BBICOKUX TEXHOJIOTMH HallpaBlieHa Ha peLIeHHE INI0OaNIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, SHEPreTUYECKOM, MUIIEBOM, 3KOJIOTHYECKOM O0e30macHOCTH U
OXpaHbI 3/I0POBbSL.

B coorBercTBMM ¢ OOUIMMM LEISIMH M NPUHIMIAMH CpeAHEro oomiero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIil ypOBEHb U3YUEHHs) OPHEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s



BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEITHOTO BKJIIOYCHUS B JKU3Hb COLIMYMA,
MIPOJIOJKEHHSI 00pa30BaHUS B PA3IMUHBIX 00JIACTSX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocTaBisifolMMHA  TIpeAMeTa «XUMUsSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO01Ias 1 HeopraHudecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPIKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKU: cCHCTEMa 3HAHUM [0 HEOPraHWYECKOW XUMUH (C BKIOUEHUEM
3HAaHUW U3 OOIIEH XMMMM) U OpraHndeckol xumuu. @opMupoBaHUE JAHHOW CHCTEMbl 3HAHUUN
NPy U3YYECHHUM TMpeaMeTa 00ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCETO MHOT000pas3us
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUH XUMHUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» CPOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
y4eOHOro MmaTepuaia ¥ OOyCIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUM Ha
OTIPENIETIEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOW XUMHUHU BEIIEeCTBa
paccMaTpUBalOTCS HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIUHECHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEICTABICHUM O CTPOCHHUU BEIIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHMH. B Kypce opraHmueckod XMMUHU TOJydaroT
pazBuTHe CcHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs TMEepBOHAYATHHBIC
MIPEACTABICHUS O XUMUYECKOHN CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINH.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBAETCS
M3y4YEHHBII Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs TEOPETUUECKHH Martepuan |
(akToNOrnuecKue CBEICHHUS O BELIECTBAX U XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XUuMus» 00ydarolUMCsl TPEJOCTaBISAETCSI BOBMOKHOCTh OCO3HATh
3HaYEHUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKHMX W METOJIOJOTMYECKHX MO3UIHii,
IyO’Ke TOHATHh HCTOPUYECKOE HM3MEHEHHME (YHKIIMKA 3TOro 3aKkoHa — OT oOoOmaromer 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUM O BaXXHEHIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpXKaHUs, HMMEIOLIUMU
KYJIbTYPOJOTHYECKHI M TPUKIAQAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B I03HABAaTEIbHOU U
MPAKTUYECKON JEesTeIbHOCTH YEeJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBaXKEHHUS K IpOIEcCy
TBOpUYECTBA B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIOKEHUN XUMHUH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh WHGOPMAIIMIO U MPUMEHATh €€ JJsl MOTIOJHEHUS 3HAHUMN, pPeIleHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUYECKON OCHOBBI JJISi MOHUMaHUSI QUIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaaTbHOE €MHCTBO HEOPTaHUYECKOTO M OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IMPUPOIHBIX SIBJICHUH MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeXAy HOBBIMU (aKTaMU M TEOPETUUYECKUMH MPEINOCHUIKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mutane pemneHus 3amad BOCHHUTAHMS, PAa3BUTHUS M COIHMAIM3ALUU  OOYJArOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUIO COJIEpPKaHUS U TOCTPOEHUS
npeaMeTa mpelycMaTpuBaloT (HOPMHUpPOBaHHE YHUBEPCATBHBIX yYEOHBIX NEHCTBHUI, MMEIOMINX



0a30Bo€ 3HAUEHHE JUIS PA3IMYHBIX BUJOB JIEATEILHOCTH: PEHICHUs Ipo0iIeM, OKUCKa, aHaIu3a U
o0paboTku wuH(pOpMaUK, HEOOXOOUMBIX JJIsI NPUOOpPETEHUS ONbITAa NPAKTUYECKON U
HCCIIEI0BATENIbCKON AESITEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUU XUMUHU.

B mpaxTuke npenoaaBaHus XMMUHU Kak Ha YpOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs, TaK U
Ha YpOBHE cpexHero oOmiero o0pa3oBaHUs, TIpPU  ONPEAEICHUM  COAEpKaTeIbHOU
XapaKTePUCTUKHU 1ieJiell M3y4eHUs IIpeJMeTa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAaYMMOCTU
TPaJMLIMOHHO TMpHU3HAETCS (OPMUPOBAHHE OCHOB XUMHUYECKOW Hayku Kak oOnactu
COBPEMEHHOT'0 E€CTECTBO3HAHHUSA, IMPAKTUUYECKON MESITEIbHOCTH YeJIOBeKa M Kak OJHOI0 U3
KOMIIOHEHTOB MMpOBOW KyiIbTyphl. C METOAMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIPEJICNICHUIO LIEJIe N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs TJVIaBHBIMM ILIEJIIMU HU3Y4EHHUs NpeaMeTa «XUMHUs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GopMHUPOBAaHME CHUCTEMBbl XUMUYECKHX 3HAHMA KaK BaXKHEUINEH COCTaBISIONICH
€CTECTBEHHOHAyYHOM KapTHHBI MHUpa, B OCHOBE KOTOPOIl JiekaT KJIIOYEBbIE MOHATHS,
(yH1aMEHTalIbHbIE 3aKOHbI M TEOPUM XHMHH, OCBOCHHE f3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYINTHOCTH JIOCTYITHBIX OO0O0OIIEHNI MHPOBO33PEHUYECKOTO XapaKTepa,
03HAaKOMJIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HayYHBIX METOJAaX MO3HAHUS BELIECTB U
XMUMHUYECKUX PeaKuil, HeOOXOIUMBIX Ui IPUOOPETEeHUS] YMEHUI OpUEHTUPOBATHCS B
MUpE BEIIECTB U XUMHUYECKUX SBJICHUHN, UMEIOIINX MECTO B MPUPOJIE, B IPAKTHUUECKON U
MMOBCETHEBHOM KH3HU,

® pa3BUTHE YMEHUH U CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HaONIOJEHUEM U
OOBSICHCHHUEM XHUMHUYECKOTO OSKCIEPUMEHTa, COOMIOJIEHHEM TIpaBMWJI 0O€30MacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny c atuM, copepkarenpHas XxapakTepHCTHKa LIeJiell U 3a7au M3ydeHHUs MpeaMeTa B
MporpaMMe Mo XUMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpeaHero oomiero obOpaszoBanus. CerofHss B NpENoJaBaHUU XUMHUHU B OoJblIei
CTENeHH OTAAETCS NPEANOYTeHHE MPAKTUYeCKOW KOMIIOHEHTE CoJep:KaHus oOydeHus,
OpUEHTHUPOBAHHOW Ha TOJArOTOBKY BBIYCKHHKAa OOIIe00pa30BaTeNbHON — OpraHu3alluy,
BIIQJICIOIIEr0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHHUSIMHU aKTUBHOTO MOJYYCHHsI 3HAHUN U NPUMEHEHUS UX B peajlbHOU KU3HU I pelICHUS
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpH M3ydeHMHM TMpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HaueHUe
MPHOOPETAIOT TaKue IIeNIU U 3a7a4uu, KakK:

ajanrtanus OOydaloluMXcsi K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMHUpOBaHHE WHTEIVICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K C€amMoOOpa3OBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUIX, CBS3aHHBIX C BEIIECTBAMU U UX TPUMEHEHHUEM;

¢dopmupoBaHue y OOYYarOIUXCSA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE /ISl PA3IMYHBIX BUAOB JIEATEIBHOCTH: pEeLIeHHs pooieM,
MOMCKA, aHaluW3a M 00paboTKHM HHPOpPMALMU, HEOOXOOUMBIX JUIsI MHPUOOPETEHHs OIbITa
JEeATeNbHOCTH, KOTOpasi 3aHUMAaeT Ba)XKHOE MECTO B MO3HAHUM XMMUH, a TaKXkKe I OLEHKH C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX ITPOLIECCOB
Ha OpraHM3M 4Y€JIOBEKA U MPUPOJIHYIO CPELY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B



COOTBCTCTBHUU C ) KU3HCHHBIMU HOTpe6HOCT$IMI/I, HCII0JIb30BaTh COBPEMCHHBIC I/IH(l)OpMaL[I/IOHHLIe
TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOW M HAyYHO-MOMYISIPHON MHPOPMALUN XUMHUYECKOTO
COJICpKAHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HAOJIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIUTaHHE Yy oOOydarolmuxcs yOeKIEHHOCTM B T'yMaHHUCTHYECKON HaIpaBIE€HHOCTU
XAMUHU, ©€ BAXHOW pOJMM B  PEIICHWH TJIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
IIPUPOJOIOJIB30BAHNSA, IIOIIOJIHEHUA JHEPIreTUYECKUX PECYpCOB U COXPAaHEHUS IIPHUPOLHOIO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
3J0POBBIO, @ TAKIKEC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIb30BAHUS IMOJTYUCHHBIX 3HAHUU AJId IPUHATHA
I'paMOTHBIX pCIHCHI/Iﬁ B CUTyalluAX, CBA3AHHBIX C XUMHWYCCKUMU ABJICHUAMMU.

B yueGHOM mmane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOJIUT B COCTaB NpeJIMETHON o0acTi «EcTeCTBEHHOHAYYHBIE TIPEAMETBD».

OOmiee unciio 4acoB, OTBEACHHBIX IS M3YUEHUS XMMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Hezpemio), B 11
knacce — 34 gaca (1 gac B Hezemo).



COJEPKAHUE OBYYEHUA
10 KJIACC OPITAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer opraHuueckoi XMMHM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUYEHUE B MOJYyYCHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHus opraHuueckux coequHennit A. M. byrieposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHU4ECKUX COETUHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o0  KiIacCHpUKAIMKM  OpPraHMYECKUX  BemecTB.  HomeHkmarypa
OpraHMYECKUX COEIUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEN KJIACCOB OPraHUYECKHX BEIIECTB.

DKclepuMEHTAJIbHbIE METO/Ibl M3Y4YEHHUs BELIECTB U MX MPEBpAICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaOIIOIEHWEe M ONHMCAHWE JEMOHCTPALIMOHHBIX OINBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BELIECTB IPU HarpeBaHuU (IJIaBjeHUE, 0OYTJIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH psAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus |
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKHUI PsAl. DTWIEH U MPONWIEH — MPOCTEUIINE
MIPE/ICTaBUTENIN AJKEHOB: (PU3MUecKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlUU, OKHCIECHUS U MOJIUMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxanuensl: OyragueH-1,3 m metwnOyranueH-1,3: cTpoeHHE, BaKHEUINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHUU psia. AICTWICH —
MPOCTEHINNIA TTPEACTABUTENh AJTKUHOB: COCTAaB, CTPOCHHE, (DU3MIECKUE U XUMUUYECKUE CBOMCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyICHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XHUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHM), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumueckue ceolcmea (peaxKyuu 2aio2eHupo8anus U HUMpoB8aHus), noayienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALMMH K pa3JINuHbIM KJlaccaMm.

[Ipupoanble UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U NomyTHble HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOAYKTHI €ro nepepadboTKH.

DKCHepUMEHTaIbHbIE METOAbl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUIN: O3HAKOMJICHUE C
oOpa3iamu MmiacTMacc, KaydykoB U pe3uHbl, kojuekuuu «Hedptbe» u «Yronb», MoaenupoBaHue
MOJIEKYJ YIJIEBOJOPOJIOB U TaJOr€HONPOU3BOAHBIX, NPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacué€rneie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XMMHYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIEeCTBAa WM TMPOJYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJIHBIX BEUIECTB WJIM IPOAYKTOB PEAKIIUH).

Kucaopoaconep:xamme oprannyeckue coeiMHEHUs!




[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHOJN W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMHYECKHUE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, T'aJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHbie CBS3M MEXIY MOJIEKyJaMH CIIUPTOB. JleliCTBHE MeTaHOIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBeKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIJIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XHUMHYECKHE CBOMCTBA (B3aUMOICHCTBHE CO MIEIOYHBIMUA METAJIAMU, KAYECTBCHHAS PEAKIUs Ha
MHOTOATOMHbIE cnupThl). JlelicTBue Ha opraHu3Mm uenoBeka. llpuMeHeHue riauuepuHa u
STHUIICHTJTUKOJISL.

@DeHoM: CTpPOSHWE MOJICKYIbl, (PU3NYCCKHE W XHMHUYECKUE CBOMCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunpl M kemoHwvl. DOpManbAETHI, alneTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XUMHYECKAE CBOWCTBA (PEaKIMM OKHUCIICHHUS W BOCCTAHOBJICHUS, KAaYCCTBCHHBIC PCAKITUH),
MOJTy4eHUE U TIPUMEHEHHUE.

OMHOOCHOBHEIE Tpe/IebHbIC KapOOHOBBIC KHUCIOTHI. MypaBbHHAS U YKCYCHAsT KUCIOTHI:
CTpOeHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHME TS KJIacca KHCIIOT, PeaKIus
Tepu(UKaIMK), TOJydeHHe W mpuMeHeHue. CTeapwHOBas M OJICMHOBAas KHUCJIOTHI Kak
MPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHCJIOT,
HUX MOIOIIEe IeHCTBHE.

CrnosxHbIe dPUPHI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [UAPOIIN3 CIIOXKHBIX I(PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. bruosornaeckas posb )KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJMcaxapubl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeiicTBue ¢ rtuapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBiIeHHE, OpOKEHHE TIIOKO3bI), HAxXOXJEHHWE B MPHUPOJE,
pUMeHeHue, buosnoruueckas poib. otocunte3. Opykro3a Kak H30Mep TIIIOKO3BL.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHue kpaxmaia U HEeJUTIOI03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMO/ICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHoja okcuaoMm wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojelicTBue riuiepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (oxucieHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJIOM), TPOBEIEHUE MPAKTHUYECKOW paboThl: CBOWCTBA pacTBOpa YKCYCHOU
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Boluricnenuss 1o ypaBHEHHIO XMMHUYECKOW peakuuu (Maccel, o0bEMa, KOJIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaklMu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIIHH).

A30TCoIepIKalle OPraHUYEeCKIE COSAMHEHMUSI.

AMUHOKUCIOTBI Kak aM(pOTepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMUMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha MpuUMepe TIUIKHA). buonornueckoe 3HaueHUE
aMuUHOKHUCIOT. [TenTumpl.

benku kak mpupoaHBIE BBICOKOMOJEKYISpHBbIE cOoeAuHeHus. llepBuuHas, BTOpUYHAS H
TpeTUyHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: THAPOIU3, ACHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



OKCIepUMEHTAJIbHBIE METOJIbl M3YUEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJCHUE U
OMHCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JICHATypauus OEJIKOB IpH HArpeBaHWH, LBETHBIC
peaxiuu OEIKOB.

BricokomoiieKkyJIsipHbIe COeIMHEHHS

OCHOBHbBIE TMOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIMHEHUI — MOJINMEPHU3ALUs U MTOJUKOHICHCALIUSL.

DKClepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BELIECTB U MX MpEBpAlllEHUIl: 03HAKOMJICHUE C
o0pa3aMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBs3€ll MU M3ydeHMM oprannyeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HCIOJb30BaHUE KaK OOLIUMX €CTECTBEHHO-HAY4HBIX MOHSATHM, Tak U
MOHATHM, SABISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHS: SBJIEHHWE, HAy4HBIH (aKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JO0, 00BEM, arperaTHOEe COCTOSIHUE BEUIECTBA, PU3NYECKUE BEIMYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BemIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BelllecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepasbl, FOPHbIE TOPOJIB, MTOJIE3HBIE HCKOIAEMBbIE, TOILIIMBO, PECYPCHI.

TexHoOrHs: NHUILEBbIE IPOIYKTHI, OCHOBBI PAlJMOHAIBHOIO ITUTAHMS, MOIOIME CPENCTBA,
JIEKapCTBCHHBIE U KOCMETHYECKHE NpEnapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI XMMHUH

XUMHYEeCKUH dJeMeHT. AtoM. Sapo aroma, HW30TONBI. ODJEKTpOHHAs 000JI0YKa.
DHepreTHYecKue YPOBHH, MOJIYPOBHU. ATOMHBbIE OpOUTaNH, S-, p-, d- anemenTsl. OCOOEHHOCTH
pacrmpeieneHus IEKTPOHOB M0 OPOMTANIIM B aToMax 3JEMEHTOB TEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

Ilepuomnueckuit 3akoH u Ilepuoamyeckass cucrema xumuueckux 3memMeHToB . U.
MenneneeBa. CBsi3b NEPUOIUYECKOr0 3akoHa u Ilepuoguyeckoil CHUCTEMBbl XHUMHUYECKHX
anemeHToB JI. . MenpeneeBa ¢ COBPEMEHHON TEOPHUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEUIECTB
10 TpyINnaMm U neprojaM. 3HaueHHUE MEPUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKHU.

CrtpoeHue BelecTBa. XUMHUYECKas CBS3b. BUABI XUMHUYECKOW CBSI3U (KOBaJeHTHAS
HEMoJIApHas U TOJNSpHas, MOHHAsA, MeTajuinueckas). MexaHu3mbl oOpa3oBaHHs KOBaJECHTHOU
XUMHUYECKON CBsI3U (OOMEHHBIH M TOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DneKTpoOoTpULaTeNbHOCTh. CTeneHb OKucieHns. IOHbI: KAaTHOHBI U AHUOHBI.



BemiectBa MOJIEKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonsarue o gucnepcHbIX cuctemax. MICTUHHBIE U KOJIJIOWIHBIE pacTBOPBL. MaccoBast 1015
BEIIECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmueckMx coeauHEeHWd. HoMeHkiaTypa HEOpraHHMYECKHX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKHUX BEIIECTB, MPUHAMICKAINIUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMM B HEOPraHUYECKOW U
OpPraHUYECKON XUMHH. 3aKOH COXpPAaHEHHUs MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCUMOCTh OT Pa3IUyHbIX (pakTopoB. OOpaTUMble peakluu.
Xumudeckoe paBHoBecwe. DakTopbl, BIMUSIONME HA COCTOSHUE XMMHYECKOTO PaBHOBECHS.
[Tpunnun Jle HlaTense.

OnektponuTrdeckas aucconuarnys. CunbHble W cinadbie 3eKTposuThl. Cpena BOJHBIX
pacTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHasl, IETOYHAS.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCHEPUMEHTAIBHBIE METOJIBI M3yUYEHHUs BEIIECTB M WX IMPEBPAIICHUN: JEMOHCTpAIUs
tabmui «llepromnueckas cuctema xumudeckux sneMeHToB J[. M. MenpaeneeBa», u3ydeHue
MOJIENIe KPUCTAUTMUECKUX peméToK, HaOMI0/IeHne W ONHCAaHWE JIEMOHCTPAIIMOHHBIX U
a0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TEPOKCHIA BOJOpOJa B TPHUCYTCTBUU KaTaau3aropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUU
WOHHOTO OOMEHa), MPOBEJACHUE TMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AaKTOPOB Ha
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérhpie 3amaun.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMHUYECKHUE PACUETHI,
pacy€Thl ¢ UCMOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemetramnoB B Ilepuonnueckoir cucTeMe XHUMHUYECKUX
anementoB JI. M. MengeneeBa U 0COOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAIJIOB. AJUIOTPOIUSI HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBAa BaKHEWIIMX HEMETaUIOB (TaJloreHOB, cephl, a3oTa, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOAECPKALINX KHUCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XHENIINX HEMETAJUIOB U UX COECIMHEHUN.

Meramisl. Ilonoxenue metaioB B Ileproauyeckoii cucteMe XMMHUUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aToMOB MeTaysioB. OOmiue
¢uznueckue cBoiictBa MeTaiwioB. CIUIaBbl METAIOB. DJICKTPOXMMHUECKUN PsJl HAMPSLKEHUN
METAaJJIOB.

XUMHUYECKHE CBONCTBA BaXHEHIIMX METANJIOB (HATPHM, KaluWid, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCMHEHUIA.

O61ue crocoObl MoTy4YeHHust MeTauioB. [IpruMeHeHne MeTamioB B OBITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJulekinu «MeTalibl M CIIaBbl», 00pa3lloOB HEMETAJUIOB, PEIICHHE SKCIePUMEHTAIBHBIX
3aa4, HaONIOJIEHWE W  ONHCAaHWE JEMOHCTPAIMOHHBIX ©  JTaOOPAaTOPHBIX  OTMBITOB



(B3auMoOIeHiCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU KHUCJIOT W IIEJIOYel, KaueCTBEHHbIE
peakly Ha KaTUOHBI METAJIIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa win 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacuéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOJIYKTOB PEAKIIMH, €CITH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MacCHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATHE O HAy4YHBIX METOJAX IO3HAHUS BEIIECTB M XHUMUYECKUX
peaKuum.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIUIAX MPOMBIIUIEHHOTO TOJYYCHHS
Ba)KHEWIIIMX BEILIECTB.

UenoBek B MHUpE BEIIECTB WM MATEPHAIOB: BAKHEUIIME CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHUaJbl, OpPraHUYECKHUE U MUHEPAJIbHBIE YI0OpEHUSI.

XuMHUsST U 3I0POBbE YEJIOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MpPENapaTos,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MTPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXNnpeaAMETHBIX CBA3€H MPU U3YyYEHHH OOIel M HeOpraHUYeCcKOW XUMHH B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, ABIISIIOIIUXCA CUCTEMHBIMH JJIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (akT, TUIOTE3a, 3aKOH, TEOopHs,
aHalM3,  CHHTE3,  KilaccUpHUKanus,  IMEePUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBIICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, IEKTPOH, MPOTOH, HEWTPOH, WOH, W30TOI,
PaZMo0aKTUBHOCTh, MOJIEKYJa, PHEPI€TUYECKUI ypOBEHb, BEIIECTBO, TEIO, 00bEM, arperarHoe
COCTOSIHUE BEIeCTBa, (U3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepabl, FOpHbIE TOPOIbI, OJIE3HbIE UCKOTIAeMbIE, TOIUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKas MIPOMBILIJIEHHOCTb, METaJUTYprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOACTBO KOHCTPYKLHMOHHBIX MAaTEpPHUANIOB, 3JEKTPOHHAs MPOMBIIUICHHOCTb,
HaHOTEXHOJIOTHUH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHWU HA BA30BOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yIbTaTaM OCBOCHUS OOYJarOIUMHUCS
IporpaMM cCpeaHero oomiero oOpa3oBaHus (JMUYHOCTHBIM, METANPEIMETHBIM M TMPEIMETHBIM).
HayuHo-meToanueckoil 0CHOBOM AJisl pa3pabOTKU IJIaHUPYEMbIX Pe3YyJIbTaTOB OCBOEHMS IIPOrpaMm
cpeanero o0riero o0pa3oBaHus SABISETCS CUCTEMHO-ESITEILHOCTHBIHN MOIXOI.

B cootBercTBUM € CHCTEMHO-/AEATEIBHOCTHBIM IOJXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpeAMETa «XHUMHUA» Ha YPOBHE CPEAHEro 00Iero o0pa3oBaHus BbIIEICHbI
CIIETYIOIIE COCTABIIAIOIILE:

OCO3HaHUE OOYYAIOIIUMHCS POCCHICKONW TpakJAaHCKOW HISHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJIM4ue MOTUBALIUU K 00Yy4EHUIO;

L[€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOE€XKJEHUH JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

FOTOBHOCTh M CHOCOOHOCTh OOy4aroUIMXcs PYKOBOJICTBOBATHCS B CBOEH JESATENBHOCTH
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKaMH, MPUCYUIUMH LEJIOCTHOM CcHCTEME XHMHYECKOIo
00pazoBaHUs;

HaJIM4ue MPaBOCO3HAHUS SKOJIOIMUECKON KyJIbTYyphl U CIOCOOHOCTH CTaBUTh €U U CTPOUTH
KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pe3ybTaThl OCBOEHUS MpeIMeTa «XUMUS) JOCTUTAlOTCS B €IMHCTBE y4eOHOM
U BOCIIUTATEIbHON NEATENbHOCTH B COOTBETCTBUM C T'YMaHUCTHUYECKMMHM, COLMOKYJIBTYPHBIMHU,
IYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH M HJ€aJlaMH POCCHICKOTO TI'paXkJIaHCKOro OOIIecTBa,
IPUHATBIMU B OOIIECTBE HOpPMaMH W IpaBWJIaMM IOBEICHHUS, CIIOCOOCTBYIOUIMMM IIpolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHSI TMYHOCTH OOYUYaIOIIUXCSL.

JIMuHOCTHBIE pe3ynbTaThl OCBOCHMs IpeaMera «XHMHUA» OTPaKaroT C(HOPMHUPOBAHHOCTh
OIbITA IO3HABATEJILHOM U MPAKTUYECKOM eATETbHOCTH 00yUaroIUXCs [0 pealn3aluy MPUHATHIX B
oO11ecTBe LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs OOYYalOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX IIPaB U OOS3aHHOCTEH, yBaXKeHMs K
3aKOHY U MPaBONOPAIKY;

IPEJCTAaBICHUS O COLMAIbHBIX HOpMax W MpaBWIAX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON AEATENBHOCTH IPU CO3/IaHUM YYEOHBIX IMPOEKTOB,
peleHnH y4yeOHBIX U [T03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMAaTh U NMPUHUMATh MOTHBBI, HAMEPEHHUsI, JJIOTUKY M apryMEHThI JAPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOLLIEHUS K UCTOPUYECKOMY U HAyYHOMY HaCJIEUI0 OTEYECTBEHHON XUMUU;

YBa)KEHHsI K IIPOIIECCY TBOPUECTBA B OOJIACTH TEOPUH M MPAKTUUECKOTO MPUMEHEHHS XUMMUH,
0CO3HAHMS TOTO, YTO JOCTHKEHUS HAYKH €CTh pe3yJbTaT JUINTEIbHBIX HAaOII0IeH!H, KPOTIOTINBBIX
9KCIEPUMEHTAJIbHBIX [IOUCKOB, TIOCTOSIHHOTO TPYZa YUEHBIX U MPAKTUKOB;



WHTEpeca U TIO3HABATEILHBIX MOTHBOB B TIOJyYEHUU U MOCIIEAYIONIEM aHanu3e nH(GopManuu
0 MEPEAOBBIX TOCTUKEHUSAX COBPEMEHHOM OT€UYECTBEHHOW XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMH, CBS3aHHBIC C XHMHYECKUMH SIBICHHUSMH, U TPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPATLHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE TIOBEJICHHME M IIOCTYNKH CBOMX TOBAapUIEd C TO3UIUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUNA ITUX MOCTYIKOB;

4) popMuUpoOBaHUS KYJIbTYPbI 310POBbS:

MOHMMAaHUS LEHHOCTEH 370pOBOTO M Oe3omacHOro oOpas3a JKW3HH, HEO0OXOAWMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOJTr0IeHUs TIpaBUII OE30TIaCHOTO 0OpaIleHns C BEIIECTBAMU B OBITY, TOBCETHEBHOMN KU3HU
U B TPYJAOBOM JNEATEIBHOCTH;

MMOHUMAaHMSI IIEHHOCTH TIPaBUJI WHIUBUIYaTbHOTO M KOJUIEKTUBHOTO O€3011aCHOTO MOBEICHUS
B CUTYAIUsIX, YIPOKAIOIIUX 3/I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUSI TOCJEICTBUN M HENPHUATHS BPEAHBIX TMPUBBIUEK (YHIOTPEOJICHHUS aJIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Yy4e€OHO-HCCIEOBATEIIbCKON  JIeATeTHhHOCTH,
00IIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M APYTrUX BUOAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PENICHMH MPAKTUYECKUX 3a/ad  COIHATBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAaKTUUECKOMY U3YYEHHUIO MPodeccruid pa3InyHOro poJia, B TOM YHCIIe HA OCHOBE
MPUMEHEHHUS TPEAMETHBIX 3HAHUHN IO XUMUU;

YBOKEHUSA K TPYY, JIIOAAM TpyJa U pe3yibTaraMm TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBHUIYaIbHON TpacKTOpPHH OOpa3oBaHMs, OymyIiei
npodeCcCur M peaau3aii COOCTBEHHBIX XU3HEHHBIX IUIAHOB C YYETOM JUYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEHN K XMMUHU, HHTEPECOB U MOTPeOHOCTEH 00IIecTBa;

6) 3K0JI0rH4YeCKOro BOCIIMTAHUA:

AKOJIOTUYECKH 1EJIECO00Pa3HOTO OTHONICHHWS K MPHUPOJIE, KaK MCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3emIie;

MMOHUMAaHMsI TJIOOATBHOTO XapaKTepa SKOJOTHYECKHX IMPOOJIeM, BIUSHUS 3KOHOMHYECKHX
MPOIECCOB HA COCTOSTHUE MPUPOTHON M COLIUATIBLHOM CPEIbI;

OCO3HAHUsI HEOOXOJWMOCTH HMCIOJIb30BaHUS JOCTHKEHUN XUMHH JUIsl PEIICHUS BOIPOCOB
palMOHATIBHOTO MPUPOJAOTIOIb30BAHMUS;

AKTUBHOTO HENPUSITHUS JCHCTBUM, NPHUHOCAIIMX BPEA OKpYXKarolled IPUPOIHON cpene,
YMEHHSI TMPOTHO3UPOBATH HEOIArOMPUATHBIE HKOJOTMYECKUE TOCIEACTBUA MPEIIPUHUMAEMBbIX
JICCTBUHN U MIPEJOTBpAIIATh HUX;

HaJu4usl Pa3BUTOrO HSKOJIOTMUECKOTO MBIIIJIEHUS, SKOJOTUYECKOM KYNbTYphl, OIbITA
JESATEIBbHOCTH  3KOJOTMYECKOW  HAIlpaBJI€HHOCTH, YMEHHUS  PYKOBOJICTBOBATHCS MMM B
MO3HABATEIHbHON, KOMMYHUKATUBHOW M COLIMATBHOW MPAKTHUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuu;

7) 1EeHHOCTH HAYYHOI'0 O3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U 00IIIeCTBEHHOU MPaKTUKU;



MOHMMAaHUS CHEHUPUKH XUMHHM KakK HAyKd, OCO3HaHuMA e€ poiau B (opMHUpOBaHUH
paMOHATBFHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO IMPEJICTAaBICHHUS 00 OKpYyXKaroleM
MHpE KaK O €IMHCTBE MPUPOIBI U YEJIOBEKA, B IO3HAHUU IIPUPOJHBIX 3aKOHOMEPHOCTEHW U PELICHUN
po0OsieM COXpaHEHUs MPUPOTHOTO PABHOBECHS,

yOKIEHHOCTH B 0CO0O0W 3HAYMMOCTHM XHMHMH JUISI COBPEMEHHOM UMBWIM3ALUU: B €€
I'YMaHUCTHYECKOW HANpaBiICHHOCTH U BaXHOW pOJIM B CO3JIaHMM HOBOW 0a3bl MaTepuanbHON
KYJIBTYpHI, PEIICHUH TIOO0ATBHBIX MPOOJIeM YCTOWYMBOTO PA3BHTHUSI UYEIIOBEUECTBA — CBHIPHEBOM,
SHEPTreTUYECKOM, MUIIEBON M HKOJOTHYECKON 0€3011aCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00€CTICUeHUN
YCIIOBHH YCIEIIHOTO TPY/a U 3KOJOTHYECKH KOM(MOPTHOH KMU3HU KaXKI0TO YeHa 00IIeCcTBa;

€CTECTBEHHO-HAy4YHOM TI'PAaMOTHOCTH: IIOHUMaHUsA CYIIHOCTH METOJOB  ITO3HAHWI,
UCTIOJIb3yEMBIX B E€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJYYaeMbIe 3HAHUS JUIS
aHaJIn3a U 00bSICHEHNUS SIBIICHUN OKPY)KAIOLIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
nenaTtb 000OCHOBAHHBIE 3aKIIOYEHUS Ha OCHOBE HaY4HBIX (PAKTOB M MMEIOLIUXCS JAHHBIX C IIEJIbIO
ITOJTy4E€HUS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSTEIBHO MCIOJb30BaTh XUMUUECKHE 3HAHMS JUIsl pelIeHus: podsieM B
peanbHBIX KU3HEHHBIX CUTYaLNAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKON A TEIBHOCTH;

TOTOBHOCTH W CIOCOOHOCTM K HENPEphIBHOMY OOpa3oBaHUI0 U C€aMOOOpPa30BaHHUIO, K
AKTUBHOMY IOJIy4YEHHUIO HOBBIX 3HAHUI M0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSM TpPyZa B pa3IMuHbIX chepax npodecCHOHATbLHON AeSITENbHOCTH.

METANPEIMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3yabTaTbl OCBOCHUS YIeOHOTO IpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBble [UIsI (OPMHUPOBAHUS MHUPOBO33pEHHUS OOYYAIOMIMXCA MEXAUCHUIIIIUHAPHBIE
(MexmpeMeTHbIE) OOIIeHayYHbIe IOHSTHS, OTPAXKAIOLIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
crenu(puKy METOJOB IO3HAHUsS, MCMIOJb3YEeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEprusi, sBJIEHUE, IMPOLIECC, CUCTEMa, Hay4yHbId (HaKT, MPUHIUM, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIeI0BaHne, HAOII0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCcajbHble yueOHbIE ACHCTBUS (II0O3HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISITUBHbBIE),
obecnieunBaromue GopMupoBaHue (PyHKIIMOHAIBHON T'PAaMOTHOCTH M COLIMAIbHOW KOMIIETEHIIUU
00yJaroIMXcs;

CHOCOOHOCTh ~ OOydaroluXcsi ~ HMCHOJb30BaTh  OCBOCHHBIE  MEXKIUCUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS W YHHBEpcajbHble Yy4deOHble JCHCTBUS B IO3HABATEIBHOH W
COLIMANILHON MPAKTHKE.

MeTtanpeaMeTHble  pe3yibTaThl  OTPAXAIOT OBIAJCHHUE YHHUBEPCAIbHBIMU  Y4COHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JelCTBUSIMU:

1) 6a30Bble JIOrMYecKUe TeHCTBUSA:

CaMOCTOSITENIbHO  (pOpMyNHUpOBaTh W  aKTyallU3UpOBaTh MpoOJeMy, BCECTOpPOHHE e&
paccMaTpuBaTh;

OTIpeNeNATh e MACATeTbHOCTH, 3a/JaBas MapamMeTpbl W KPUTEPUU HX JOCTHKCHUS,
COOTHOCHTH PE3yIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;



UCTOJb30BaTh MPU OCBOCHUHM 3HAHUK NPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIJCIATH
XapakTepHble TPHU3HAKM TOHATHA M  YCTAHABIMBAaTh WX B3aHMMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIUE MOHIATUS 151 00bSICHEHHS OTJACIBHBIX (DAKTOB U SBJICHMIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(DMKALIMY BEIIECTB U XUMUYECKUX PEaKIIHIA;

yCTaHaBIIMBATh MPUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXIY U3y4aeMbIMHU SIBJICHUSMU;

CTPOHTH JIOTHYECKHE pacCYKICHUs (MHAYKTUBHBIC, EIYKTUBHBIC, 110 aHAJOTHUHU), BBISBISTDH
3aKOHOMEPHOCTH U TPOTHUBOPEUYUS B PACCMATPHUBAEMBIX SIBICHUSX, (POPMYIHMPOBATH BBIBOJABI U
3aKJIIOUEHUS;

MPUMEHATh B IPOIECCEe TMO3HAHUS, HMCIOJIb3yeMble B XUMHH CHMBOJHYECKHE (3HAKOBBIC)
MOJIENH, MPe0OpPa30BBIBATh MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJ) 3JEMEHTA,
XUMu4eckass (opMmyna, ypaBHEHHE XHUMHUYECKOW pEaKIMW — TpPH PEIICHHH Y4eOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3314, MPUMEHSITh Ha3BaHHBIE MOJEIHHBIC TPEACTABICHUS IS
BBISIBJIICHUS XapaKTEPHBIX MPU3HAKOB M3Y9aeMbIX BEIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€A0BATENbCKHE €HCTBUS:

BJIAJIETh OCHOBaMH METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIHIA;

dbopmynmupoBaTh €M W 3aJa4d  MCCIENOBAHMSA, WCIIOJIB30BaTh TIOCTABJICHHBIE U
CaMOCTOSITEIIEHO CPOPMYITUPOBAHHBIE BOTIPOCH! B KAYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JUTS
(hOopMUPOBAHHS THITOTE3HI IO MPOBEPKE MPABIIFHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BIIQJIETh HABBIKAMHU CaMOCTOSITEJIPHOTO ITUTAHUPOBAHHWS ¥ TPOBEICHHUS YYCHUYECKUX
AKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOIIOJAaTh 3a XOJOM TMpOIecca, CaMOCTOSITEIHHO
MPOTHO3UPOBATh €ro pe3yibTar, (OopMyIupoBaTb 0O00OIIEHUS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEOBAHUS, COCTABJIATh OOOCHOBAHHBIA OTYET O TPOJEIaHHOU
pabore;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIAEAOBATEIbCKOM M MPOEKTHOW  ACSITEIBHOCTH,
MPOSIBIIATh  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY MOWCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHBIX METOJIOB MMO3HAHMUSL.

3) pabora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(OpMALUU (HaydHO-TIOMYJspHAsl JIUTEpaTypa
XMMHYECKOTO COJIep’KaHus, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHera), aHaIM3UpPOBATh
nH(OPMALIMIO Pa3NUYHBIX BUAOB U (QOpPM MpeACTaBlICHUS, KPUTHUYECKH OLEHUBATh €&
JIOCTOBEPHOCTH M HEIIPOTUBOPEUNBOCTH;

(dbopMynupoBaTh 3anpockl W NPUMEHATh pa3IUyHble METOAbl MpPU IOUCKE U OTOOpe
uHpopmMalny, He0OXOAUMOM /JIsl BBIMIOTHEHHsI YU€OHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

MpHOOpETaTh OMBIT HCIOJb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (GOpMy MpeAcTaBlieHus HHPOpPMAHUH (CXEMBbI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIH S3BIK B KadecTBe CpeAcTBa MpH paboTe ¢ XUMHYECKOU
uHpopMaluen: TPUMEHATh MEXIpPEAMETHbIE (HU3NYECKHe U MaTeMaTHYeCKIe) 3HAKH U CUMBOJIBI,
¢bopmyibl, a0OpeBHaTypbl, HOMEHKJIATYPY;

UCIOJb30BaTh U IPE0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISTHOCTH.

OBiajeHHe YHHMBEPCAIbHBIMH KOMMYHUKATHBHBIMHU JAeliCTBUSIMH:

3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYXJaeMOil TeMbl B X0Je AMANora W/Wiu AUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OpMynIHpoBaTh CBOM TMPEITIOKEHUS OTHOCHUTENBHO  BBITIOJHEHUS
MPEUI0KEHHOHN 3a71auH;



BBICTYNIaThb C IIPE3EHTALMEN pe3yJbTaTOB I03HABATEIbHONW JAEATEIbHOCTH, IOJYYE€HHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIIOJIHEHUN XUMHUYECKOTO 3KCIIEPUMEHTA,
IPAaKTHYECKON pabOThl 10 MCCIIEOBAHUIO CBOICTB M3y4aeMbIX BEIIECTB, pealu3aluu yuyeOHOIro
npoekrta U (OpMYyIHpPOBATh BBIBOJBI IO pe3ylbTaTaM IMPOBEIEHHBIX HCCIECAOBAHUN MyTEM
COTJIACOBAHUS TIO3ULUI B X0/ 00CYX/IeHUS 1 0OMEHAa MHEHHSIMH.

OBiajeHHe YHMBEPCAJIbHBIMH PeryJIATUBHBIMU JAeiiCTBUAMM:

CaMOCTOSITEJIBHO IJIAHUPOBAaTh M OCYIIECTBIIATH CBOIO II03HABATEJIbHYIO JIEATEIbHOCTD,
omnpezensds €€ LEIM U 3aJa4d, KOHTPOJMPOBATb U II0 MEpPE HEOOXOIUMOCTH KOPPEKTUPOBATh
IpeUlaraeMblii  aTOPUTM ACUCTBUI TPU BBHIMOJHEHUH YYEOHBIX M HCCIEIOBATEIbCKUX 337ad,
BbIOMpaTh Hanbosee 3(PpPEeKTUBHBIA COCO0 MX pemeHHus ¢ Yy4€TOM TOJYYEHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIIBHOCTU HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmeTtHbIe pe3ynbTaThl OCBOCHHS Kypca «OpraHn4eckasi XuMus» OTPaXkaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKOW COCTABIISIONICH €CTECTBEHHO-HAY4YHOU
KapTUHBI MUpPa, POJI XMMHUHU B TIO3HAHWUU SIBJICHUW TPHUPOABI, B (HOPMHPOBAHWM MBIIUICHUS U
KYIbTypbl JINYHOCTH, €€ (YHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOIUMON I PEIICHUs
MPAaKTUYECKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
MPUPOIHOM Cpee;

BJIaJICHUE CUCTEMOW XMUMHMYECKUX 3HAaHUM, KOTOpasl BKIIFOYAET: OCHOBOIIOIATAIOIINE TOHATHUS
(XMMUYECKHI 3JIEMEHT, aToM, »JJEKTpPOHHas 000JOYka aroMa, MOJIEKyJa, BaJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCT, XMMHUYECKas CBs3b, CTpyKTypHas ¢opmyna (pa3BEpHyTas U
COKpal&HHas), MOJIb, MOJISIpHAsl Macca, MOJISIPHBII 00bEM, YIIIepOoIHBINH cKeleT, (yHKIIMOHAIbHAs
rpymnna, paJukai, U30MepHUsl, U30MEPbI, TOMOJIOTHUECKHH PsiJl, TOMOJIOTH, YTJIEBOJIOPOAbI, KUCIOPOT
1 a30TCOJAEpIKALIUE COCTMHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS); TEOPUU M 3aKOHBI (TeopHsi CTpoeHHs opraHumdeckux BemectB A. M. bytieposna,
3aKOH COXPAHEHMS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XHMHH;
MHPOBO33PEHUYECKHE 3HAHUs, JIekKAIIMEe B OCHOBE IOHMMAHMS MNPUYMHHOCTH U CHCTEMHOCTH
XMUMHYECKUX SIBICHUH, (DAKTOJIOTUYECKUE CBEJCHHMS O CBOWMCTBAX, COCTaBe, IOJYyYEeHUU U
0€30MacHOM HCMOJb30BAaHUHM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKOM
NESATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHU BBISBIISATh XapaKTEPHbIE MPU3HAKU MOHATUN, YCTaHABIUBATh MX
B3aMMOCBSI3b, HCIOJb30BATh COOTBETCTBYIOIIME MNOHSATUS MHPU OMNHCAHUM COCTaBa, CTPOCHUS HU
MpeBpaIICHUN OPraHUYeCKUX COCTUHEHUN;

cOpMUPOBAHHOCTh YMEHHMM HCIIOJIb30BaTh XWMUUYECKYI0 CHMBOJIMKY [UIsI COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaméHHOi) GopMyl OpraHuYecKrX BEIIECTB U
YPAaBHEHUN XMUMHUYECKUX PEaKLUW, U3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHUYECKUX BEIIECTB IS
WJUTIOCTPALIMU UX XUMUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPHHAUICKHOCTh H3YyYEHHBIX OpPraHMYECKHUX
BEIIECTB IO HX COCTaBy U CTPOCHHIO K OMNPENeNEHHOMY KIacCy/TpyIie COeIuHEHUN
(YyrineBoAopo/ibl, KUCIOPOA U a30TCOACPKAIIUE COCTUHEHHUS, BBICOKOMOJIEKYISIPHbIE COCTUHEHNUS),



JIaBaTh MM Ha3BaHusA 1o cucteMaTnueckoii Homenkinatype (IUPAC), a Ttaxke mnpuBOIUTH
TPUBUAIbHbIE HA3BaHUS OTJIENIbHBIX OPraHMYECKUX BEIIECTB (STUIJIEH, IPOIMUJIEH, AlETHIIEH,
STUJICHIJIMKOJIb, TIIUIEpUH, (peHo, GopMabaeruy, aneTaibIeria, MypaBbUHAs KUCIOTa, YKCYCHAs
KHCJIOTa, OJICMHOBAs KHCJIOTAa, CTEApPUHOBAs KHCIOTA, IIIIOK03a, (PpyKTO3a, Kpaxmal, IeJUII0JI03a,
[JIUIUH);

C(OPMHUPOBAHHOCTE yMEHHS OINPENEeNATh BUABI XWMHUYECKOH CBSI3M B OPraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

C(OPMHUPOBAHHOCTh YMEHHUSI TNPUMEHATH TIIOJIOKEHUSI TEOPHH CTPOSHHSI OPTaHUYECKUX
BemecTB A. M. byrnepoBa ans oObsICHEHHsI 3aBUCHMOCTH CBOMCTB BELIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTEPHU30BaTh COCTaB, CTPOCHHE, (PU3NIECKUE U XUMUYECKHE
CBOMCTBAa THUIHMYHBIX MPEACTABUTEIEH PAa3IMUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH,
STWJICH, TPOMWJIEH, aneTwieH, OyramueH-1,3, metunOyraauen-1,3, OeH307, METaHO], 3TAHOI,
STUJICHTJIUKOJb, TIULEPUH, (EHOJI, aleTalbJeru],, MypaBbuHAasl U YKCYCHas KHUCIOTHI, TJIIOKO3a,
KpaxMmaj, LeJJII003a, aMUHOYKCYCHasi KHUCIIOTa), WJUTFOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXY
HUMHU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHMUYECKHUX PEAKIHMH C HCIOJIb30BAaHHUEM CTPYKTYPHBIX
(opmyur;

c(OpMUPOBAHHOCTh YMEHHS XapaKTepHU30BaTh UCTOUHUKU YIJIEBOJIOPOJHOTO ChIPhbs (HEPTB,
MIPUPOJHBIN Ta3, yrojb), CHOCOObl MX NepepalOTKHU M MPaKTHYECKOE NPUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(OpMUPOBAHHOCTh YMEHHUM MPOBOJUTH BHIYMCIEHUS IO XUMUYECKUM YPaBHEHHSIM (MacCCHI,
00BbEMa, KOJIMYECTBA UCXOIHOTO BELIECTBA MJIU MPOJIYKTa PEAKIMH M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJHOTO M3 UCXOHBIX BEIIECTB MM MIPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHUM BJIAJAETh CHUCTEMOM 3HAHWM OO0 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, UCTIOJIb3YEMbIX B XUMUHU MTPH U3yYEHUH BEIIECTB M XUMUYECKHX SIBJICHUI (HaOmoneHue,
U3MepEeHue, SKCIIEPUMEHT, MOJIECIMPOBAHUE), UCTIOIb30BaTh CUCTEMHBbIE XUMHUUYECKUE 3HAHUS IS
MPUHATHS PElIeHUN B KOHKPETHBIX >KM3HEHHBIX CHUTYaIUSX, CBSI3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHHEM;

chOpMUPOBAHHOCTh YMEHHUH COOMIOJaTh NpPaBHJIA IMOJIB30BAHUS XUMUYECKOW IMOCYI0M U
1abopaTopHbBIM 000PYAOBAHHUEM, a TaKXKe MpaBWiia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh YMEHUHN IUIAHUPOBATb M  BBIMOJHATH XUMHYECKUN HKCHEPUMEHT
(mpeBpalieHuss OpraHMYECKUX BELIECTB IpPU HArpeBaHHUM, MOJy4YCHHE STHJIEHA U H3y4CHHE €ro
CBOMCTB, KQUeCTBEHHBIC PEAKI[MU OPTaHUYECKUX BEIIECTB, JACHATypalusi OENKOB MPH HArPEBAHHH,
[[BETHBIE PEAKI[MH OEJIKOB) B COOTBETCTBUHU C MPABWJIAMU TEXHUKU OE30MAaCHOCTU IpU OOpaleHun
C BemlecTBaMH U J1a0OpaTOPHBIM OOOpYIOBAaHHEM, MPEJACTABIATH PE3YJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amiCH ypaBHEHUIl COOTBETCTBYIOUIMX peakIuil U (POpMyIHUpOBATH
BBIBOJIbI HA OCHOBE 9TUX PE3yJIbTAaTOB;

C(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIU3UPOBAaTh XUMHUYECKYI0 HH(popmaruio,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBoi MHPopmMaruu, IHTepHET U Ipyrux);

C(OPMHPOBAHHOCTh yYMEHHUH COOMIOAAaTh MpaBHJa 3KOJOTMYECKH I1eJ1ecCO00pa3HOTOo
MOBEJICHUsI B OBITY M TPYAOBOH JEATENBbHOCTH B MLEISAX COXPAaHEHHMsS CBOEro 370pPOBbS U
OKpY)KaIOIIEH NPUPOJHOW Cpezpbl, OCO3HABATh OINACHOCTb BO3ACHCTBHUS Ha >KMBBIE OPraHU3MBI
OTIPENEIEHHBIX OPraHUYECKUX BELLIECTB, MOHMMAs cMblci nokaszareins [T1/IK, noscHaTs Ha npuMepax
CrocoObl YMEHBIIEHUS U MIPEIOTBPALICHUS UX BPETHOTO BO3ICHCTBHUS Ha OPTaHU3M UEJIOBEKa,;



JIIsL O6yanOIHHXC$I C OrpaHMYCHHBIMH BO3MOXHOCTAMHU 3J0POBbsA: YMCHHC IPUMCHATH
3HaHUA 06 OCHOBHBIX JOCTYIIHBIX MCTOJAaX IMO3HAHWA BCIICCTB U XUMHUUYCCKUX SIBJIGHI/II;'I;

JUISL CJICTIBIX U CIA0OBHIAIINX OOY4AIOUIUXCS: YMEHHE HCIOJIb30BaTh PENbe(h)HO-TOYCUHYIO
cucremy obo3nauenuii JI. bpaiinst st 3anvcu xumudeckux Gopmyi.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUSI Kypca «O011as 1 HeOpraHu4eckasi XUMUs» O0TPaXKaroT:

c(OPMHUPOBAHHOCTH MPEICTABICHUI: O XUMHUYECKOW COCTABJISIONICH €CTCCTBCHHOHAYYHOM
KapTUHBI MUpa, POJIM XMMHUU B TO3HAHUU SIBICHUU TPHUPOJIBI, B (HOPMUPOBAHUM MBIIUICHHUS H
KYJIbTYpbl JIMYHOCTH, €€ (YHKUMOHAJIbHOM TIpPaMOTHOCTH, HEOOXOAMMON JUIsl  pelIeHUs
MPaKTUYECKUX 3aJa4 M DKOJOTHYECKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO H
MPUPOIHON Cpee;

BJIaJICHUE CUCTEMOI XMMMUYECKUX 3HAHUM, KOTOpask BKIKOYAET: OCHOBOIOJIATAIOLIUE TOHSTHS
(XMMHUYECKHUIl JIEMEHT, aToM, M30TOM, S-, P-, 0- BIEKTPOHHBIE OPOUTAIN aTOMOB, MOH, MOJICKYIIA,
MOJIb, MOJISIPHBI 0OBEM, BaJEHTHOCTb, D3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIIEHUS,
XUMHYECKasi CBs3b (KOBaJIEHTHAsl, WOHHAs, METaJUIMYecKas, BOJOPOAHAs), KpHCTaJUIMYecKas
pemérka,  TUOBl  XUMHUYECKHMX  peakUui,  pacTBOpP,  DJEKTPOJMTHI,  HEIIEKTPOJUTHI,
ANIEKTPOJIUTUYECKAs] JUCCOLMALNS, OKUCIUTEh, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON peaKIii,
XMMHUYECKOE pABHOBECHE); TEOPUH U 3aKOHBI (TEOpUS DIIEKTPOJUTHYECKOW JHCCOIMALINY,
nepuoandeckuil 3akoH J[. M. MeneneeBa, 3aKOH COXpaHEHHUsI MAcChl BEIIECTB, 3aKOH COXPaHEHUs
Y TIPEBpAIEHUS DHEPTUH TPH XUMHUYECKUX PEAKIHSIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUHN S3BIK
XUMHUHU, MAPOBO33PEHYECKHE 3HAHUS, JIEKAINE B OCHOBE TIOHUMAaHUs IPUYUHHOCTH U CHCTEMHOCTH
XUMHYECKUX SIBIEHUHM, (DAKTOJIOTUYECKHUE CBEJCHHS O CBOWMCTBAaX, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIIOJIb30BAHUN BAKHEWIIMX HEOPraHMYECKHX BEIIECTB B OBITY U MPaKTUUYECKOM
NEATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUMN BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATUHN, yCTaHABIUBATh UX
B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLME MOHATHS MPU ONMCAHUN HEOPTAaHMYECKUX BELIECTB
Y UX MPEBpAILCHUH;

c(OpMUPOBAHHOCTh YMEHHMH HCIIOJIb30BATh XHMUYECKYI0 CHMBOJIUKY [UIsl COCTaBJICHUS
(bopMyIT BEIIECTB U ypaBHEHUH XMMHYECKHX PeaKIMii, cucreMaTrueckyro HomeHkmatypy (IUPAC)
U TPUBUAIbHBIC HAa3BaHMs OTICJIbHBIX HEOPraHMYECKHUX BEIECTB (yrapHbIN ra3, yrieKUCIbIi ras,
aMMHuax, raiméHasi U3BeCTh, Herali€Has U3BeCThb, MIUThEBas COAa, MUPUT U IPYyrue);

c(OpMUPOBAHHOCTh YMEHHI OINpENesiTh BAJICHTHOCTh U CTEMEHb OKUCICHHS XMMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTaBa, BUJI XUMHUYECKOW CBSI3U (KOBaJCeHTHAasi, HOHHAs,
MeTaJin4yeckasi, BOJOPOAHAs) B COCOUHEHUSAX, THI KPHUCTAJUIMYECKON PEETKH KOHKPETHOTO
BellleCTBA (aTOMHAasi, MOJIEKYNIApHAs, HOHHAs, METaJUIM4YecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHI yCTaHABIMBAThH MPUHAIICKHOCTh HEOPTraHUYECKUX BEIIECTB 10
UX COCTaBy K ONpeAEIEHHOMY KIacCy/TpyIlIe COeIMHEHUH (IpOCThle BEIIECTBA — METAJUIbl U
HEMETAaJIIbl, OKCU/IbI, OCHOBAHHUSI, KUCIOTHI, aM(pOTepHBbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHUH PacKpbIBaTh CMBICT Mepuoanyeckoro 3akoHa JI. . Menneneena
U IEMOHCTPUPOBAThH €TO CUCTEMATH3HPYIOLTYI0, OObSICHUTENBHYIO U POTHOCTHYECKYIO (DYHKIUY;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh dIEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHUX
aneMeHToB 1—4 nepuonos Ilepuoauueckoil cucteMbl xuMuueckux ainemeHToB [[. M. Menneneesa,



UCIIOJIB3Ysl TIOHATHS «S-, P-, O-3JIEKTPOHHBIC OPOHMTANINY, «IHEPreTUYECKHE YPOBHH», OOBSACHSATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COECIUHEHHI MO Nepuojam u
rpynnam Ilepuoandeckoit cucteMsl XMMUYECKUX 251eMeHTOB [I. 1. Menneneesa;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (ONMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3NIMYHBIX KJIACCOB, IMOATBEPKAATh CYILIECTBOBAHUE I'€HETHUYECKOU
CBSA3M MEXJy HEOPraHWYECKUMHU BEIIECTBAMHM C IIOMOIIBIO YpPaBHEHHH COOTBETCTBYIOLIUX
XUMHUUYECKUX PEAKIIU;

c(OPMHUPOBAHHOCTh YMEHHS KJIACCH(PUIMPOBATh XUMHUYECKHE PEAKIUU TI0 PA3ITUIHBIM
IIpU3HAKaM (YUCILy U COCTaBYy pearupyrouux BEUIeCTB, TEIUIOBOMY 3D (PEKTy peakuuu, U3MEHEHUIO
CTENEHEW OKUCIIEHUS 3JIEMEHTOB, 00pPaTUMOCTH PEAKIIMH, YUACTHIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHI COCTABISITh YPABHEHHs PEAKIMi Pa3IMYHBIX THUIIOB, MOJHBIE H
COKpAaIEHHbIE YpPaBHEHHS] pPEaKlUi HMOHHOTO OOMEHa, YYWUTBIBAsi YCIOBMS, NMpPHU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHHM NMPOBOIUTH pEaKLUH, MOATBEPKIAAIOIINE KaYeCTBEHHbIN COCTaB
Pa3IMYHbIX HEOPTaHMYECKUX BEILECTB, PACIO3HABATH OMBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJIHBIX PAaCTBOpPaX HEOPraHUYECKHUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN pPaCKpbIBATh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

c(OpPMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCHUMOCTh CKOPOCTHM XMMHYECKOW peakuuud OT
pa3nuuHbIX (AKTOPOB; XapakTep CMEIICHHs XHUMHYECKOro paBHOBECHUS B 3aBUCUMOCTU OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepu30BaThb XMMHUYECKUE MPOIIECCHI, JEKaIIe B OCHOBE
MPOMBIIIJIEHHOTO TOJIyY€HHUSI CEpPHOW KHCIOTHI, aMMHakKa, a Takke CcHOopMHUPOBAHHOCTH
npeacTaBieHu 00 oOIUX HAy4YHBIX MPUHIMIAX M SKOJOTHYECKHX MpodieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUUCICHHUS C HCIOJb30BAaHHUEM TOHSATHUS
«MaccoBasi JI0Jis BEIIECTBA B pacTBOpE», 00bEMHBIX OTHOIICHHM ra30B MPU XUMUYECKUX PEAKIUsX,
Macchl BeleCTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHYECTBY BEIIECTBA, Macce WU 00bEMY
OJIHOTO W3 YYacTBYIOLIUX B pEaKlUU BELIECTB, TEMIOBOro 3¢ deKTa peakiuu Ha OCHOBE 3aKOHOB
COXpaHEHUsl MACChI BELECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUH;

cOpMUPOBAHHOCTh YMEHUH COOMIOJaTh MpaBWJIA IOJIH30BAHUS XMMHUYECKON MNOCyaod u
mabopaTopHbIM 000PYAOBAaHHEM, a TaKXKe MpaBWiia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHUHN IUIAHUPOBATb M  BBIMIOJNHATH XUMHUYECKUH HOKCHEPUMEHT
(pasnokeHue mepoKcuaa BOJOPO/ia B MPUCYTCTBUU KaTallU3aTopa, ONpeAeTIeHIE CPEeIbl pacTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHIMKATOPA, BIUSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTh
XMUMHYECKOHN peakiny, peakliui HOHHOTO 0OMeHa, KaueCTBEHHbIE PEaKIuu Ha CylbdaT-, KapOoHaT-
U XJOPHUJI-aHUOHBI, HAa KAaTUOH aMMOHHSA, PEUIEHUWE HSKCHEPUMEHTAJbHBIX 3a7ad IO TeMaMm
«Metamiel» u «HemeTtamuib»y) B COOTBETCTBUM C NpPaBWIAMU TEXHUKH O€30MACHOCTH TpH
oOpalleHUH ¢ BeLIeCTBaMU U J1a0OpaTOpHBIM O00OpPYIOBaHMEM, NPEACTABIATh Pe3yIbTAThI
XMUMUYECKOTO OJKCIepUMeHTa B (opMe 3amucH YpaBHEHMH COOTBETCTBYIOLIUX peaklui u
(GbopMynHUpOBaTh BBIBOABI HA OCHOBE 3THX Pe3yJbTaTOB;

C(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIU3UPOBAaTh XUMHUYECKYI0 HH(popMaruio,
MOJIy4aeMYI0 U3 pa3HbIX HCTOUHUKOB (CpeACTBa MacCOBOW KOMMYHMKALUU, IHTepHET U Jpyrux);



c(OPMHUPOBAHHOCTh yYMEHHH COONMIOAAaTh TpaBHUja OSKOJOTMYECKH IIEJIeco00pa3HOro
MOBEACHUS B OBITY W TPYJOBOW JEATENHHOCTH B LEISIX COXPAHCHHS] CBOETO 370POBbS U
OKpY)Kalolel MPUPOJHOM Cpelbl, 0CO3HABAaThb OIACHOCTh BO3JCHCTBUSA HA >KUBBIE OpPraHU3MBbI
ONpeIeEHHBIX BELIECTB, MOHUMas cMmbicia mnokazarens [IJIK, mosicHaTe Ha mpumepax crnocoObl
YMEHBILEHUS U MPEIOTBPALLICHUS UX BPEIHOTO BO3JACHCTBUS HA OPraHU3M YEJIOBEKA;

T OOy4JaromuXCs C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMCHHE MPUMCHSTH
3HAHHS 00 OCHOBHBIX JJOCTYITHBIX METO/IaX ITO3HAHUS BEIIECTB M XUMUYICCKUX SBIICHUM;

JUISL CIIETIBIX M CIA00BUIAIIMX OOYYAIOUIUXCS: YMEHUE UCIOJIb30BaTh PEbe(PHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiinst st 3anucu XuMudeckux Gopmyi.

TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3iaesioB u Kommecrso acon
o/ TeM IpOrpaMMbl Beero Kontpoabubie | IlpakTHyeckue
padoTsbI padoThI
[IpenMeTt opraHUYeCKON XUMUU.
1.1 Teopust cTpoeHUsT OPTaHUIECKUX 3 0 0
coenuHenuit A. M. byrneposa
Hroro mo pazueny 3
21 ?ﬂ}:;z:{eimme YTJIEBOJAOPOIBI — 5 0 0
59 HenpenenbHble yrieBo10poabl: 6 0 1
QJIKeHbI, AJIKa/IMEHBI, AITKIHBI
2.3 ApomaTHYeCKHe YriaeBOI0POIbI 2 0 0
[IpupoaHble HCTOYHUKU
2.4 YIJIE€BOJIOPOJIOB M UX 3 1 0
nepepaboTka
Hroro mo pazgeny 13
3.1 Cruptel. DeHon 3 0 0
3.9 Anwspaerunsl. KapooHOBBIS 7 0 1
KUCTOThl. C0oKHBIE 2PUPBI
3.3 VYrineBoasl 3 1 0
Utoro no pazneny 13
4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3 0 0
Utoro mo pazneny 3
5.1 IInactmaccel. Kayaykn. Bonokna 2 0 0
Utoro mo pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O 34 5 2
I[TPOTPAMME




11 KJIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3/ie/ioB H TeM
Konrpoabublie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero
padoThI padoThI
CtpoeHue aToMOB.
[Tepuonnueckuii 3aKOH U
1.1 [lepuoanyeckas cucrema 3 0 0
XUMHUYECKUX 31eMeHToB /1. W.
MenneneeBa
19 Crtpoenue BemecTna. 4 0 0
MHuoroo6pa3ue BenecTn
1.3 XUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazueny 13
2.1 MerTamis 6 0
2.2 Hemeramsr 9 1
53 CBs13b HEOPraHUYECKUX U 5 0 0
OPraHWYECKUX BEIIECTB
Hroro mo pazgeny 17
3.1 XUMHS ¥ )KU3HB 4 0 0
Hroro mo pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3

I[TPOTPAMME




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJIbHBIE YUYEBHBIE MATEPUAJIBI 1151 YYEHUKA

Xumus, 10 xnace/ I'abpuensa O.C., Octpoymos W.T'., Cnagkos C.A., AKnroHEpHOE
obmectBo «M3natenscTBO «lIpocBemenne»,2021 r
Xumus, 11 xnace/ T'abpuensa O.C., Octpoymos W.T'., Cnagkos C.A., AKIHOHEpHOE
obmectBo «M3natenpctBo «IIpocBemnienner»,2021r.

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA
Xumus(6a3oBblitypoBeHb ). Peanu3zanus oOpazoBaHus: METOAMYECKOE MTOCOOUE IS YUUTENS
/ KaBepuna A. A., [Tnuyruna I'.B.; nox pea.I'. B. [Tuuyrunoii. M. : ®I'BHY «Muctutyr
cTpaTeruu paszsutus odpazoanust PAOy», 2022 81 c.:u.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

https://edsoo.ru/rabochie-program



