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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 o6pazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHON 00pa30BaTeNbHONW MPOrpaMMbI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konuenmuu npenojaBaHus y4eOHOTO IpeaMera
«XuMus» B o0Opa3zoBareibHbIX opraHuzanusx Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC IMPOTPAaMMBbl, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHUS
BocruTanust B Poccuiickoit @enepanuu Ha nepuox a0 2025 ronpa» (Pacnopsikenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboTKe MpOrpaMMbl IO XHUMHH, K OIpEIeNICHHIO OOIIei
CTpaTeruu 0OyUYeHHsI, BOCTIUTAHUS W PA3BUTHS OOYJArOIINXCs CPEACTBAMU y4eOHOTO MpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IIeNiel, cojepiaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO IOJTOTOBKU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHME, TOJy4aeMO€ BBITYCKHMKaMU  oOlIeo0pa3oBaTeabHOM
OpraHu3alluM, SIBISETCS HEOThEMJIEMOM 4YacThl0 HMX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEATH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITHOYEBBIX
[IEHHOCTEH, TPHUCYIIUX TIIEJIOCTHONH CHUCTEME XHUMHYECKOTO O0O0pa30oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHSI MHPOBO33PEHHS M OOMIEH KyIbTYpPhI
4eJIoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUPOJHOH cpene. Peanusyerca xuMudeckoe oOpazoBaHue 00YYaIOLINXCS HA YPOBHE CPEIHETO
obmiero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMera «XUMUs», COJIEpKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpPOrpaMMe IO XHMUH C Y4ETOM CHEHU(PHUKHM HAyKd XUMHUH, €&
3HAa4€HUs B MO3HAHUM MPHUPOJIbl U B MAaTEPUAIBHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIMX
Lesied U MPUHLUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHME CHUCTEMBlI CPEIHEro OOIIero
oOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBWIN3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCUT CBOH BKJIaJ B
(bopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXarollleM MUpPE KaK O €AMHCTBE MIPUPObl U YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJEHCTBYS C JpYrMMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa oOmectBa. CoBpeMeHHas XMMHUs KaK Hayka CO3HjJaTellbHas, KaKk Hayka
BBICOKUX TEXHOJIOI'MH HallpaBlieHa Ha PELIeHHE INI0OaNIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, SHEPreTUYECKOHM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEISIMM M TNPUHIMIIAMH CpPeAHEro oouiero obpa3zoBaHUs
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKJIKOYEHHUS B JKHU3Hb COLMYyMa,
MPOJ0JDKEHHs 00pa30BaHuUs B pa3IMYHbIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifolmMH  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bbie Kypchl — «OpraHuyeckas
xumus» U «OO01Ias 1 HeopraHudecKasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJICPIKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHUYECKOW XUMHH (C BKIIOUEHHEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHn4deckol Xumuu. GopMUPOBAHUE TAHHOW CHCTEMBbl 3HAHUMN
NP U3YYCHHUM TMpeaMeTa 00ecleuyuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us
BEILECTB HA OCHOBE OOIMX MMOHATHUI, 3aKOHOB U TEOPUHM XUMUMU.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmueckas
XUMHES» COPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K W3YYCHHUIO
y4eOHOro Marepuana M OOyCJOBIIEHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHWHA Ha
ONpPENENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Ceenenusi 00 M3ydaeMbIX B Kypce€ BEIECTBaX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHMH. B Kypce opraHuueckod XHMUHU TOJy4aroT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIero o0pa3oBaHUs MepBOHAuYaIbHbIE
MIPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(UKAIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINH.

[Tox HOBBIM yIJIOM 3peHHsI B TpeaMeTe «XuMmus» 0a30BOTO YPOBHS paccMaTpUBACTCS
M3YYEHHbII Ha YpPOBHE OCHOBHOTO OO0IIero o0pa3oBaHMsI TEOPETHUECKHl Marepuan Hu
(haKTOJIOTHUECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast ¥ HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCS] BOBMOKHOCTh OCO3HATh
3HaYEHUE MEPUOJUYECKOTO0 3aKOHA C OOIIETEOPEeTUUYECKHX U METOJI0JIOTUYECKUX TO3UIINH,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMKA 3TOro 3aKoHa — OT o0oOmaromer 10
0OBACHSIONIEH ¥ TIPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUK O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX NMPOTEKAHUS
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HUMEKLUMU
KYJIbTYPOJOTHYECKHI M TPUKIAQAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSI3M XUMHU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABaTEIbHOU U
MPAKTUYECKON JEesTeIbHOCTH YeIOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBKEHHUS K IMpOIecCy
TBOpUYECTBa B 00JaCTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATh €€ JJisl MOTOJHEHUS 3HAHUU, PEIICHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B menoM coaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (OPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI /ISl MOHUMAaHUsL QUIOCOPCKUX UIACH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPOJIHBIX SIBJICHUH MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeEXIy HOBBIMU (aKTaMU U TEOPETHUYECKHMH MPEINOCHUIKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpobdiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, CHIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHIl U MaTepUasoB.

B maHe pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA UM COIHMATM3AlUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMON MO XUMHUU MOAXOJAbl K ONPEAENCHUIO COJEpKaHUs U TOCTPOEHUS
mpeaMeTa MmpeaycMaTpuBaoT (HOPMHUpPOBaHHE YHUBEPCATBHBIX yYEOHBIX NEHCTBUM, MMEIOMINX
0a30Bo€ 3HAUCHUE I PA3TUYHBIX BUJIOB JACSITEILHOCTH: PEIIeHHs MpoOeM, OMCKa, aHAIu3a 1



o0paboTkn wuH(pOpMaIMK, HEOOXOOUMBIX JJIsI MPUOOpPETEHUS ONbITa NPAKTUYECKOH U
HCCIIEI0BATENIbCKON AESITEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUU XUMUU.

B mpaxTuke npenoaaBanusi XMMUHU Kak Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, TaK U
HAa ypPOBHE CpeaHero oOmero oOpa3oBaHHs, TPU  OMNPEACICHUU  COJEPIKATEIBHOM
XapaKTePUCTUKHU LieJiell M3y4eHUs IIpeJMETa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAaYMMOCTU
TPaJMLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOT'0 E€CTECTBO3HAHHUSA, IMPAKTUYECKON JIESITEIbHOCTH YeJIOBeKa M Kak OJHOIO U3
KOMIIOHEHTOB MHPOBOW KyiIbTyphl. C METOAMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OTPE/ICNICHUIO LIEJIeN N3YUEHUs IIPEeIMETa SIBJISIETCS BIIOJIHE OIIPABIAHHBIM.

CoryacHO JaHHOM TOYKE 3pEHUs IVIaBHBIMM LEJIIMU HU3Y4YEHHUs MpeaMeTa «XUMHus» Ha
6a3oBoM ypoBHe (10 =11 ki1.) siBASIFOTCS:

e (GopMHUPOBAHHE CHCTEMbl XUMHUUYECKMX 3HAHMM Kak BaXKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHpA, B OCHOBE KOTOPOM JieXkKaT KIIIOUEBbIE MOHSTHS,
(yHIaMEHTalIbHbIE 3aKOHbI M TEOPUM XHMHH, OCBOCHHE f3blKa HAYKH, YCBOCHHE H
MMOHMMAHHE CYIHOCTH JOCTYIHBIX OO0OOIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HayYHBIX METOJAaX MO3HAHUS BELIECTB U
XMUMHUYECKUX peaKuil, HeOOXOIUMBIX Uil IPUOOPETEHUS] YMEHUI OpUEHTUPOBATHCS B
MUpE BEIIECTB U XUMUYECKHX SIBJICHUI, UIMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUUECKON U
MMOBCETHEBHOM KM3HU,

e pa3BUTHE YMEHUH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJIEHUEM U
OOBSICHCHHMEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOMIOJIEHHEeM TIpaBMWJI 0O€30TMacHOTro
oOpaleHus ¢ BeeCTBAMH.

Hapsiny c atuMm, copepkarenbHas XapakTepUCTUKa LieJeil U 3a7ay U3ydyeHus MpeaMera B
MporpaMMe Mo XUMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TNPENOJaBaHUW XUMHH B OOJbIIEH
CTeNeHU OTAAETCS NPEONOYTeHHE MPAKTUYeCKOW KOMIIOHEHTE COJiep>KaHus oOydyeHwus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa30BaTeNbHON  OpraHu3alluy,
BIIQJICIOIIEr0 HE HAOOPOM 3HAHMM, a (PYHKIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CHOCOO0aMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHUs 3HAHUI M MPUMEHEHUS UX B PEAlbHON >KU3HU JJISl PelIeHUus
MPaKTUYECKUX 3a7au.

B cBsa3u ¢ oTUM mpu uM3ydeHMHM TMpeaMeTa «XHUMHS» JOMUHUPYIOIIee 3HaueHUe
MPHOOPETAIOT TaKue IIeNIU U 3a7a4uu, KakK:

ajanrtanus  0oOydJaloluMXcsi K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHUDA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

¢dopmupoBaHue y OOYyYarOIUXCSA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE /ISl Pa3JIMUHbIX BUJIOB JIEATENLHOCTH: pelIeHHs pooieMm,
MOMCKA, aHalnW3a M 00paboTKM HMHPOpPMALMU, HEOOXOMUMBIX JUIsI MPUOOPETEHHs OIbITa
JESITEILHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TAKK€ A OLEHKH C
MO3UIMHA HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHYECKUX MPOLIECCOB
Ha OpPraHM3M 4Ye€JIOBEKA U MIPUPOJHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyJaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B
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COOTBCTCTBHUU C ) KU3HCHHBIMU HOTpe6HOCT$IMI/I, HCIIOJIb30BATh COBPCMCHHBIC HH(bOpMaL[HOHHBIC
TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOW M HAyYHO-MOMYISIPHON MHPOPMALUN XUMHYECKOTO
COJICpKAHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIUATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HaAOJII0IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMECHTA,

BOCIIUTAHHE Yy OOy4Yaromuxcs YOSKAEHHOCTM B TYMaHUCTHYECKOW HANpaBIEHHOCTH
XAMUHM, ©€ BAXHOH pOJMM B  PEHIGHWH TJIOOANBHBIX MPOOJIEM  panrOHAIBLHOTO
MIPUPOJOIOJIB30BaHNS, IIOIOJIHEHUS DJHEPreTUYECKUX PECYpPCOB U COXPAHEHUSA IIPUPOLHOIO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
300POBBIO, @ TAKKEC HpI/I06p€T€HI/I$[ OIIbITa MCIIOJIB30BAHUS IMOJTYUCHHBIX 3HAaHUU AJId IPUHATHA
I'paMOTHBIX pCIHCHI/Iﬁ B CUTyalluX, CBA3aHHBIX C XUMHWUYCCKUMU SABJICHHUAMMU.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOr0 YpOBHsI
BXOIUT B COCTaB HpeHMCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIG npeaAMETBID.

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctanisier 68 dacoB: B 10 kmacce — 34 yaca (1 gac B Hexmeno), B 11
knacce — 34 vaca (1 gac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B MOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenunit A. M. byrieposa,
e€¢ ocHOBHBIE TOJOXeHUs. CTpyKTypHbIe (OPMYIBI OpPraHWYECKUX BEHIECTB. [ OoMoOJoTHA,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux — BemlectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHM (cucreMarudeckas) M TpUBHAJIbHBIE Ha3BaHUSA Ba)KHEUIIMX
MIpe/ICTaBUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB.

DKCclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUIl: 03HAKOMJICHHE C
oOpa3laMu OpraHMYecKUX BEUIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOJIO/IeHUE U ONHCAHME JEMOHCTPALMOHHBIX OMBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHuu (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH W 3TaH — MNpocCTeHimne
MPE/ICTAaBUTENN aJIKaHOB: (PU3MYECKHEe M XUMHYECKHE CBOWCTBA (peakiuH 3aMelleHus u
TOpPEeHUs ), HaX0XkI€HHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMWIEH — MPOCTEUIINE
MIPE/ICTAaBUTENN aJKEHOB: (PU3MYECKHEe U XUMHUYECKHE CBOMCTBa (peakiuu TUIPUPOBAHMUS,
raJIoreHUPOBAHUS, THIPATALMN, OKHCIEHUS U MOJIMMEPHU3aLIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHM psil. AUETHWIEH —
MPOCTEHIINI PECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyICHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, (U3MYECKHE M XUMHUYECKHE CBOWCTBa (peakiuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHUE U MpPUMEHEHHe. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuiecKue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTmyeckas CBA3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALMMHI K pa3JIMYHbIM KJlaccaMm.

[IpupoaHble UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U momnyTHble HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuil, KaTaTUTHUECKUi), muposu3. [IpoaykTel nepepaboTku HePTH, X TPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOIYKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
o0Opa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojuiekiuun «Hedpte» u «Yroaby, MogenupoBaHue
MOJIEKYJ YIJIE€BOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIEHHE NPAKTUYECKON paloThl:
MIOJIy4YEHUE 3TUJIEHA U U3YUYEHUE €TI0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncrnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
HCXOJHOTO BEUIeCTBAa WJIM IPOAYKTAa pPEAaKLIHUHU 10 U3BECTHBIM Macce, 00BbEMY, KOJUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIUH).

Kucaopoaconep:xamme oprannyeckmne coeiMHeHUs!

[IpenenpHbIE OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMHMUYECKHUE CBOWCTBA (peakUUu C aKTHUBHBIMU METaJlJIaMH, I'aJIOT€HOBOJOPOJaMHU, TOPEHHUE),
npuMeHeHue. BoaopoiHblie CBSA3M MEXIy MOJIEKyJaMu cnuproB. JlelicTBUe MeTaHoJIa U 3TaHOJIa
Ha OpraHu3M 4YeJIOBEKa.

MHoOroaToMHbI€ CHUPTHL. OJTWUJICHIJIMKOJIb W TJMLEPUH: CTPOEHHE, (usnueckue u
XMMHMUYECKHE CBOMCTBA (B3aUMOAECHUCTBHE CO IIETOYHBIMU METAJUIAMU, KAUECTBEHHAs peaKlis Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHHe TriaulepuHa U
STUJICHTJIUKOJIS.

@®eHo: CTpOEHHE MOJIEKYJbl, (QU3NYECKHe U XHUMHUYecKue cBoiicTBa. ToKcHYHOCTH
¢enouna. Ilpumenenue genona.

Anbrerunpl M kemouwvl. DopManbAETHI, alUETAIbICTU]: CTPOEHUE, (QU3UYECKHE U
XMUMHUYECKHE CBOWCTBA (PEaKIMH OKHCIEHUS W BOCCTAHOBJICHHS, KAau€CTBEHHBIE DPEaKIIHMH),
MOJIy4Ye€HHUE U PUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYyCHAsh KUCIOTHI:
CTpoeHHe, pU3nYecKue 1 XuMUYeCcKre CBOMCTBa (CBOICTBA, 001IMeE /Ul Kilacca KUCIIOT, PeaKIHs
sTepuduKanmm), MoJyyeHHe U mnpuMeHeHue. CreaprHOBasi M OJEMHOBAs KHUCJIOTHI Kak
MIPE/ICTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbl KaK NMPOU3BOAHbBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX F(PUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYINbI, (U3NYEeCKHe U XUMHYECKHe
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom Mmeau(ll), oxucieHne aMMuUayHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBIeHHE, OpOXKEHHE TJIOKO3bI), HAaxOXJIEHHWE B MPHUPOJE,
puUMeHeHue, ouonoruyeckas poib. otocunte3. pykTo3a Kak U30Mep TIIFOKO3bI.

Kpaxman n nemnronosa kak npupoaHble noauMepsl. CTpoeHHE KpaxMalla U IEJUTIOJIO3bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJ0M).

OKCIEepUMEHTAIbHbIE METOJbl H3Y4YEHHMS BEIIECTB M HX IPEBpALICHUI: IMPOBEACHUE,
HaOMOJICHUE W OMHCAHHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KayeCTBEHHbBIC
peaKiuu OJHOATOMHBIX CHHPTOB (OKUcIeHHe dSTaHona okcuaoMm wmenu(Il)), mMHOroaToMHBIX
cnupToB (B3aumojelicTBue riuiepuHa ¢ ruapokcuaom wmeau(ll)), ampaerunoB (okucieHue
aMMHUa4YHbIM pacTBopoM okcuga cepebpa(l) u rugpokcumom memu(Il), B3aumopeiicTBue
KpaxMaja C HOJIOM), MPOBEIEHUE MPAKTHUYECKONW pabOThI: CBOMCTBA pPAacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnsie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYEeCTBa
HCXOJIHOTO BEIEeCTBA WJIM MPOJYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MJIM IPOJTYKTOB PEAKLIUH).

A3zoTcozepKalue OpraHn4eckiue COeMHEHMUSI.

AMHMHOKHCIOTBI Kak aMQoOTepHble OpraHuyeckue coenuHeHus. Dusnueckue u
XMMUYECKHE CBOWCTBA aMHHOKUCIOT (Ha NpuMmepe TIIMLKHA). buojoruueckoe 3HaueHHe
aMUHOKHCIIOT. [lenTuapl.



benku kak mpHpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHAs U
TPETUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, ICHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKcIepuMEHTaIbHbIE METOJbl M3YYEHHs! BELIECTB M MX IpeBpalleHuil: HaOIroneHue U
ONHCaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypauus OEJNKOB MpH HArpeBaHWH, LBETHHIE
peakiuu OEIKOB.

BricokomoiieKkyJisipHbIe COeIMHEeHHS

OcCHOBHbBIE TMOHSATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3aluu, CpEeIHsAs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MTOJUKOHICHCALIUSL.

DKclepUMEHTAIbHBIE METO/Ibl M3YYEHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa31LamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJJaCTMAcC, KayqyKoOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI Yepe3 HUCIOJb30BaHUE KaK OOIIUMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1iue ecTecTBEHHO-HAay4YHbIE MOHSATHUS: SBJIEHHE, HAay4HBIM (aKkT, TUIOTE3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duszrka: MaTepusi, SHEPTus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUYECKUI YPOBEHb,
BEIIECTBO, T€JO0, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUsI.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIKH, YIIIeBOABI, JKUPHI, PEPMEHTHI).

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

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalibl U3 UCKYCCTBEHHBIX U CUHTETUUYECKUX
BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBbI XMMHUM

XUMHYEeCKUH dJeMeHT. AtoM. Slapo aroma, H30TONBI. DJEKTPOHHAs 000JI0YKA.
DHepreTuyeckre YpoBHHU, OTypOBHU. ATOMHBIE OpOUTalH, S-, p-, d- anmeMeHThl. OcoOeHHOCTH
pacrpeiesieHus JICKTPOHOB 10 OPOUTAISIM B aTOMax 3JEMEHTOB TEPBBIX UYETHIPEX MEPHUOIOB.
DneKTpoHHas KOHPUTypaIus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtoB JI. .
MenneneeBa. CBs3b NepUOIMYECKOTO 3akoHa M Ilepumoanueckold cHUCTEMBl XUMUYECKUX
sanemeHToB JI. . MeHnneneeBa ¢ COBpEMEHHON TEOpHEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOWCTB XUMUYECKHX AJIIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB
10 TpyInaM U neprojaM. 3Hau€HUE MEPUOIUYECKOr0 3aKOHA B Pa3BUTHU HAYKU.

CrpoeHue BelecTBa. XUMHUYECKas CBs3b. BUABl XUMHYECKOW CBsI3UW (KOBAJICHTHAs
HEMoJIApHas U TOJSpHAas, MOHHAsA, MeTauimueckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOU
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XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIeNnTOpHBIN). Bomopoanas cBsa3p. BajaeHTHOCTD.
DneKTpoOoTpULATENBHOCTh. CTENEeHb OKUCIEHN. IOHBI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYISPHOIO U HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBl KPUCTAIUIMUECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonsiTie o aucnepcHbIX cuctemax. MICTUHHBIE U KOJUIOMAHbBIE pacTBOpbI. MaccoBas 101
BEILECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmuecKMx coeauHEeHWd. HoMeHkiaTypa HEOpraHHMYeCKHX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3THUIHBIM
KJIacCaM.

Xumunueckas peaxkuus. Kiaccupukanus XUMUYECKUX pPEaKIUil B HEOPraHUYEeCKON u
OpraHMYeCcKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMsI U IIPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakuuu, €€ 3aBHCHUMOCTh OT Pa3INyHbIX (PakTopoB. OOpaTUMble peakluu.
Xumuyeckoe paBHoBecHe. PDaKTOpbl, BIUSIOIIME HA COCTOSHHE XMMHUYECKOIO PaBHOBECHS.
[Ipunnun Jle Hlatense.

OnexTponuTnueckas auccouuainus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
PacTBOPOB BEIIECTB: KHUCIas, HEUTpasibHas, IIeI0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCNEePUMEHTAIBHBIE METOJbI M3yYEHHUs BEHIECTB M WX MPEBPAIICHUN: TEMOHCTpAIUs
tabmun «llepromnueckas cuctema xumudeckux sneMeHToB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpPUCTAINIMYECKUX pEETOK, HAOMI0JeHHEe M ONHUCaHWe JIEMOHCTPALMOHHBIX U
71a0b0paTOpPHBIX OIBITOB (pa3jiokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aropa,
OIpENIETICHUE CPEellbl PAaCTBOPOB BEILECTB C NMOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
WOHHOTO OOMEHa), MpOBEJACHUE MPAKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AaKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnebie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKHX PEAKLUNA, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJIS BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTteMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U OCOOEHHOCTH CTpoeHHs aToMoB. Dusnueckue CBONUCTBA
HEMETAJJIOB. AJIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoa, cepbl, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBAa BAXKHEWIIMX HEMETaJUIOB (TaJloTeHOB, cephl, a3oTa, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALINX KHUCIOT, BOJOPOIHBIX
COECAUHCHU).

[IpuMeHeHne BaXXHENILINX HEMETAIOB U UX COETUHEHUH.

Meramisl. Ionoxenue metaioB B lleproaudyeckoii cuctemMe XMMHUUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaisioB. OOmue
¢usnueckue cBoiicTBa MeTawioB. CIUTaBbl METANIOB. DIEKTPOXUMHUYECKHI DSl HAMPSHKEHUN
METAJJIOB.

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

O61ue criocoObl MoMy4YeHust MeTauioB. [IpruMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCHepUMEHTAIbHbIE METOJAbl H3Y4YEHUs BEIIECTB M UX MPEBPALICHUN: H3y4YEHUE
KoJulekinu «MeTamibl M CIJIaBbl», 00pa3lloOB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTATbHBIX
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3ama4, HaONIOJICHUE W  ONHCAHWE JACMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoOIeHiCTBHE THUAPOKCHIA ATIOMUHHS C PACTBOPAMHM KHUCJIOT M IIEJIOYEH, KaueCTBEHHbBIC
peakly Ha KaTUOHBI METAJIIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacyéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMH, €CIIU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedueHNH SKOJIOTHYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MacCHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAaX IMO3HAHUSA BEIIECTB M XHUMHUYECKUX
peaKuum.

[IpencraBnenuss 00 OOMMX HAy4YHBIX NPHUHIUIAX MPOMBIIUICEHHOTO TOJYYECHUS
Ba)KHEHUIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MATEPHAIOB: BAKHEUIIME CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHUaJIbl, OpPraHUIECKNE U MUHEPATbHBIC YIOOPCHUS.

XuMHUsST U 3I0pOBbE YEJIOBEKA: MpaBUJia HMCIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaTos,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBA3EH NMpU U3ydeHHH OOIel M HEOpPraHM4eCKOW XUMHUU B
11 kymacce OoCyIIecTBIACTCS Yepe3 MUCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ NOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJlu3,  CHUHTe3,  Kilaccupukauus,  MEPUOJUYHOCTb,  HAOIMIOJEHHE,  DIKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEWTPOH, WOH, U30TOI,
PaMo0aKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKUIl YpOBEHb, BEIIECTBO, TeJ0, 00BEM, arperatHoe
COCTOSIHUE BEIIeCTBa, GU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorusi: kierka, opraHu3M, SKOcCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepabl, FOpHbIE IOPO/IbL, MOJIE3HBIE HCKOTAeMbIe, TOTUIUBO, PECYPCHI.

TexHonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAS
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, IPOU3BOACTBO KOHCTPYKUHMOHHBIX MAaTEPHAJIOB, 3JEKTPOHHAs MPOMBILIIEHHOCTD,
HaHOTEXHOJIOTHUH.
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IUDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TIIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3ylbTaTaM OCBOEHHUS OO0Yy4aroLIUMUCS
MporpaMM CpeaHero o0miero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meTroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeiHero o0uiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHS IpeaMmeTa «XHUMHs» Ha YpPOBHE CpeaHero oouiero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIIHNE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYaroIIMUXCS PYKOBOJICTBOBATHCS B CBOEH JESTENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJIOCTHOM CHCTEME XHMHUYECKOTO
o0pazoBaHus;

HaJM4Yue TMPaBOCO3HAHMSI HKOJIOTMUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS INpeaMeTa «XHUMHs» AOCTUralTCsl B EIUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATEJBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMM M HJ€aJaMH POCCUICKOro
IPaXXJaHCKOro OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU U IpPaBUIAMHU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTUS M HPABCTBEHHOIO CTAHOBJIEHUS
JMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpa)xaroT COPMHUPOBAHHOCTh
ONbITa [O3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOyyaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00A3aHHOCTEH, yBaKE€HUS K
3aKOHY Y NPaBOINOPAIKY;

IPEJCTAaBICHUS O COLMAIbHBIX HOPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH MPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX M IM03HABaTEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH JEATEIIHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoOIlecCy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS] HAyKH €CTh Pe3yJbTaT JUIMTENbHBIX HaONIOJICHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;
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WHTEpeca ¥ I[03HABATEIBHBIX MOTHBOB B TMOJYYEHHH H TOCIEAYIOIIEM aHaJIHn3e
UH(OPMALIUU O EPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MMOBEACHHUS,

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

TOTOBHOCTH OIICHUBATh CBOE TOBEJICHUE W TOCTYIIKM CBOWX TOBAPUIICH C TO3MIIHIA
HPABCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 370poBOTO M Oe3omacHoro obpasza JKHU3HHM, HEOOXOJUMOCTU
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (PM3MUECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns TpaBmJI OE30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MTOBEJICHUS B CUTYAIUAX, YTPOKAIOIIMX 3I0OPOBBIO M KU3HHU JTFOJICH;

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

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHKATHBHOW KOMIIETGHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH M IPYTHX BUAAX JCATCILHOCTH;

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

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO MpodeccHil pa3lIuyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHU S IPEIMETHBIX 3HAHUH M0 XUMUU;

YBa)KEHHUS K TPYY, JIOASAM TPYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TFOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyaymieil mpodeccuu U peaau3anuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTpeOHOCTEH 00I111eCcTBa;

6) HK0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aIbHOTO XapakTepa SKOJIOTHYECKUX MPOOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TIPUPOTHON U COLIUATIBLHON CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTHU HCIIOJIBb30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
PaIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPHUATHS NCHCTBHUIl, MPUHOCSIIMX BpEJ OKPYXKarollel MpUpOJHON cpene,
YMEHHUsSI TPOTHO3UPOBATH HEOJIATONPUATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIPUHUMAEMBIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO SKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKOW KYIbTYpBI, OIBITA
JEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHON U COLIMATBLHOM MPAKTUKE, CIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

chOPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;
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MOHMMaHUS CHeuu(PUKA XUMHUHM KaK HayKd, OCO3HaHHs e poiu B (HOPMHUPOBAHUU
PalMOHAIBbHOTO HAYYHOI'O MBIILJIEHUS, CO3/IaHUU LIEJIOCTHOIO MPEICTaBICHUs 00 OKpYKaIOLIEM
MHUpE KaK O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHnn mpoodIeM coXpaHeHHs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMH JUIsl COBPEMEHHOM IUBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOM POJIM B CO3/aHMU HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH IT100abHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBO,
SHEPreTUYECKOM, MHUIIEBOM M HKOJOTMYECKON O€30MacHOCTH, B Pa3BUTUHU MEIULUHBI,
00eCTieYeHnH YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUIECKA KOM(DOPTHON KU3HU KAKIOTO YiIeHA
00IIIeCTBA;

€CTECTBEHHO-HAYyYHOM TPAaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IJIs
aHaJin3a U OOBACHEHHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS Jie7aTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCMOJIb30BaTh XUMUUYECKUE 3HAHUS JUISl PEeLIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEILCKON NesTeNbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbIBHOMY OO0pa30BaHHMIO M €aMOOOpPa30BaHUIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUH 1O XUMHUU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESTEIIBHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHUS Yy4eOHOTO mpenMera «XUMHUsS» Ha YPOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUIMHAPHBIE
(MexXTpeIMeTHBIE) OOIIeHayYHbIC TTOHATHUS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crierpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHsl, SBJCHHUE, MPOIIECC, CUCTEMa, HAay4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHUe);

YHHUBEpCaIbHbIE yueOHbIe JNEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKaTUBHEIE,
perynatuBHble), obecreynBaionie QGopMuUpoBaHHE (QPYHKIHUOHAIBHOW TPAMOTHOCTH U
COLIMANIFHOM KOMIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh  OOyYaloOIIMXCA  MCIOJb30BaTh  OCBOEHHBIE  MEXIAMCUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUSI M YHHBEpcajbHble YdeOHBbIC IEHCTBUS B IO3HABATENBHOU U
COI[MAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAIOT OBJAJACHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEUCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH 1eHiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYITUPOBATh U aKTYyaJU3UpOBAaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBarth;

ONpeNeNsaTh LeNU JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,

COOTHOCHTDL PC3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMHU LCIIAMU;
13



WCIO0JIb30BaTh TPU OCBOCHUW 3HAHWMA MPHUEMBI JIOTHUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSITHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS Ml KPUTEPHH TSI KITAaCCHU(DUKAIINH BEIIECTB M XUMUYCCKUX PEAKIIHIA;

yCTaHABIUBATh TPHYNHHO-CJICICTBEHHBIC CBSI3U MEK/y U3Y9aeMbIMU SIBIICHHUSIMH,

CTPOUTH JIOTUYECKUE PACCYXACHHS (MHIYKTUBHBIC, JCAyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M IPOTUBOPEUYMS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MIPUMEHSTH B MPOIIECCE MMO3HAHUS, UCIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeu, IpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUYECKUI 3HaK (CUMBOJI) 3JIEMEHTA,
XUMHAYeCKass (opMysia, YpPaBHCHHE XHMHUYECKOW pEakIuu — TMPU pPEIICHHH YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3a7ad, NMPUMEHATHh HAa3BAaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BATENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHKS BEIIECTB U XUMUUSCKUX PEAKITUH;

dbopMmynupoBaTh LE€TM M 33JaYd  HUCCIEJOBAHUSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
I GOPMHUPOBAHUS TUIIOTE3HI TIO TTPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIaJICTh HAaBBIKAMH CaMOCTOSITCILHOTO TUTAHWPOBAHHUS M TIPOBEICHHS YICHHUYCCKHUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIlecca, CaMOCTOSTENBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MpOJAETaHHON
pabore;

MpuoOpeTaTh OMBIT YYCHUYECKOW MCCIENOBATEILCKOW W TPOEKTHOW JIESTEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB MMO3HAHMUSL.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3NUYHBIX HCTOYHUKAX HHpopManuu (HaAYy4HO-TIOMYJsIpHAs
JuTepaTypa XHUMHYECKOIO COJepXaHHus, CHpaBOYHbe MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTAaBICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMIPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampoChl U MPHUMEHSTHh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopMalnuy, He0OXOAUMOM /ISl BBIMIOTHEHHsI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

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

WCIOJIb30BAaTh HAy4yHBIM SI3bIK B KaueCTBE CpPEACTBA MpH paboTe ¢ XUMUYECKOU
uHpopManuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTHYeCKHe) 3HakKu |
CUMBOJIBI, PopMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiageHHne YHMBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOra W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MpeI0KEHHOM 3a/1a4H;
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BBICTYIIaTh C IPE3EHTALMEl Pe3yabTaTOB IO3HABATEIBHOU JESATENBHOCTH, MOIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBINOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOTO IMpoekTa U (HOPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
MCCIICIOBAHUI ITyTEM COTJIACOBAHHUS MO3UIIMIA B X0J1€ OOCYKJICHHUS 1 0OMEHAa MHEHHUSIMHU.

Ogy1ajeHHne YHMBePCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTD,
omnpezenss €€ LeNu U 3aadd, KOHTPOJIUPOBATh U IO Mepe HEOOXOAUMOCTU KOPPEKTHPOBATH
MpeUlaraeMblii AJITOPUTM JICHCTBHI NPU BBIIIOJHEHUH YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO MX PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHIA O
BEIIECTBAX U XUMHUUYECKUX PEaKIUsX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEJBHOCTM HAa OCHOBE CaMOAHAINW3a U
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIBTATHI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHndyeckas XUMHUsD OTPaXKaroT:

chOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHpa, POJIM XMMHUU B TIO3HAHUU SIBIEHUM NpHUponbl, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (DYHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHus MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKIIOYAET: OCHOBOIOJArarouiue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTpPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTb,
ANIEKTPOOTPHUIATENIHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaméHHasi), MOJib, MOJIAIpHAs Macca, MOJSPHbIE 00BEM, yYIIEpOOHBIH  CKeJeT,
(GyHKIMOHATBHAS TPYIIA, paguKan, H30Mepus, M30MEpbl, TOMOJIOTHYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKALIUEe COCTUHEHHSI, MOHOMED, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHHUS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOCHUS OPraHUYeCKUX
BemecTB A. M. byrmiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXKallle B OCHOBE MOHHUMAaHUS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YEeHUH 1 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMYECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH eATeIbHOCTH YeJIOBEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIC MPU3HAKU MOHSITHI, YCTaHABINBATh
MX B3aMMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOLIME MOHATHS PYU OITMCAHUU COCTaBa, CTPOCHUS U
MpeBpaIIeHUN OPraHUYEeCKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUU HMCHOIB30BATh XMMHUECKYI0 CHUMBOJUKY JJISI COCTaBICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (OpMyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUN, U3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHMYECKHX BELIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHANICKHOCTh U3YYCHHBIX OPraHUYEeCKUX
BEIIECTB IO HMX COCTaBY U CTPOCHHUIO K OMPEAeNEHHOMY KIACCy/TpyIIe COSAUMHEHUN
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(yrneBonopojipl, KUCIOPOJ M A30TCOAEpXAILUE COEIAMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COEIMHEHMS), JaBaThb UM Ha3zBaHusA o cuctemarnuyeckoil Homenkiarype (IUPAC), a rtaxxke
IIPUBOJIUTh TPUBUAJIbHBIE HA3BAaHUS OTAEIBHBIX OPraHMYECKHX BEIECTB (3TUJIEH, MPOIMIIEH,
alleTWICH, STHJICHIJIMKOJb, TJIMIEPUH, (eHOoN, (opManbAerun, aneraibIeruj, MypaBbUHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KUCIJIOTA, CTEAPUHOBAs KHUCIOTA, IJIIOK03a, (QPyKTO3a,
KpaxmaJ, LeJUI0JI03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUS ONPEACNATh BHUAbI XHMHUYECKOW CBSI3M B OPraHUYECKHUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

C(OPMHUPOBAHHOCTh YMEHHS TNPUMEHATH MOJIOKEHHUS TEOPUU CTPOCHUS OPTaHUYECKHX
BemecTB A. M. ByriepoBa [uist 00bsSCHEHUS 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpPMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb COCTaB, CTPOCHHE, (PUIUYECKHE U
XMMHYECKHE CBOMCTBA TUIMUYHBIX IPEACTAaBUTENEH Pa3IMUHbIX KJIAaCCOB OPraHMUECKUX BELIECTB
(meTtaH, aTaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHas U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl0f03a, aMHHOYKCYCHas KHCI0Ta), WJUIIOCTPUPOBATH
TFeHETUYECKYIO CBSI3b MEXKJIYy HUMHU YpaBHEHUSIMU COOTBETCTBYIOIIHUX XHMHUYECKUX peakuuil ¢
HCI0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpMUPOBAHHOCTh YMEHHUS XapaKTepu30BaTb HCTOUYHUKHU YIJIEBOJOPOJHOIO CHIPhS
(HeTb, MPUPOMAHBIA Ta3, Yrojib), CHOCOOBI MX MEpPepadOTKU U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadOoTKH;

C(OPMHUPOBAHHOCTE YMEHHM MPOBOAMTH BBIYUCICHHUS [0 XUMHUYECKUM YpPaBHEHHSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WJIM MPOJAYKTa PEAKLUU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIIUHN);

c(hopMUPOBAaHHOCTh YMEHHU BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
[IO3HAHUA, MCIOJIB3YEMBIX B XHMUU TIpU M3YYEHUH BEILECTB M XUMHYECKHX SBJIECHUH
(HabirofieHue, U3MEpeHHe, OHKCIEPUMEHT, MOJEIUPOBAHME), HCIHOJIb30BATh CHCTEMHbIE
XUMUYECKHUE 3HAHUS JUIs IPUHATUS PEIIEHU B KOHKPETHBIX KU3HEHHbBIX CUTYALUsAX, CBA3aHHBIX
C BEILLIECTBAMU U UX IPUMEHEHHEM;

Cc(OPMHUPOBAHHOCTh YMEHUH COONIONATh IpPaBUia MOJB30BAHUS XMUMUYECKON MOCYION U
1a00paTOpHBIM 000PYIOBAaHUEM, a TAKXKe MpaBuia OOPALEHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSAMU TI0 BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh U BBINOJHATH XUMHYECKUH SKCIEPUMEHT
(mpeBpaleHns OpraHUYeCKUX BEIECTB IPU HarpeBaHUU, MOJTY4YEHUE 3TUIIEHA U M3yYEHUE ero
CBOMCTB, KayeCTBEHHbIE pEaKIMM OPraHUYeCKUX BELIECTB, JAeHATypauus OClKOB IpHU
HarpeBaHMH, IIBETHbIC PEAKIIMU OEJIKOB) B COOTBETCTBUU C IPAaBUJIAMHU TEXHUKH 0€30I1aCHOCTU
pyu oOpallleHUu! C BEIIEeCTBAaMH M J1a00OpaTOPHBIM 000PYIOBaHUEM, MPEACTABIATh PE3yJIbTaThl
XMMUYECKOT0 SKCHEpUMEHTa B (hopMe 3aluCH YPaBHEHUH COOTBETCTBYIOLIUX pEakUUil u
(GbopMynHUpOBaTh BBIBOBI HA OCHOBE 3THX PE3yJbTaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATH XMMMYECKYI HH(OpMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHpopManuu, IHTEpHET U APYIrux);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEJICHUsI B OBITY M TPYJOBOH [EATENBHOCTH B LEISAX COXPAaHEHUS CBOETO 370POBbS U
OKpY’KaIoIlllel MPUPOIHOMN Cpenbl, 0OCO3HABaTh OMACHOCTh BO3JEHCTBUS HA YKUBBIE OPraHU3MBI
ONPENENEHHBIX OpPraHMYECKUX BEUIECTB, NMOHMMAas cMbica mnokaszarens [I/JIK, mosicHate Ha
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IpUMEpax CIOCOOBl YMEHBIIEHUS U MPEAOTBPAIICHUS WX BPEJAHOTO BO3JCHCTBUSA HAa OPraHU3M
YEJIOBEKA;

JUIsE OOYyYalOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MO3HAHMUS BEIIECTB M XUMUYECKUX SBIICHHIA;

IUISL CIeNbIX W CIA0OBHIAIMX OOYYAIOIIMXCSA: YMEHHME WCIOJIb30BaTh pelbe(dhHO-
TOYEYHYIO cucteMy o6o3HaueHuil JI. bpaiins ans 3anucu xumudeckux Gopmyil.

11 KUIIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUs Kypca «OOmass W HeOpraHudeckas XUMUsD)
OTPaXKAIOT:

c(hOpMUPOBAHHOCTh TPEJICTABJICHUNM: O XWMHYECKOW COCTaBIISIONIEH €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JIUYHOCTH, €€ (YHKIMOHAJIHLHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
peleHus: TMPaKTUYECKUX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY
3I0POBBIO U TIPUPOTHOM CpeEIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIIne
MOHATUS (XMMHUYECKUH DJIEMEHT, aTOM, U30TOII, S-, p-, d- JIEKTpOHHBIE OPOUTAII aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THIBI XAMHYECKHUX  PEaKIHUid, pacTBOpP, AJICKTPOJHUTHI,
HEAJIEKTPOJIUTHI, ANIEKTPOJUTHYECKAs JUCCOLMALMS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKOM  peaklHH, XHUMHYECKOE€ paBHOBECHE); TEOPHUM U  3aKOHbl  (Teopus
AIEKTPOJIUTUYECKON Aucconuanuu, nepuonnueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXpAHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHHsI W TPEBPALICHUS DHEPIrUU MPU XUMHUUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKUE 3HAHMS,
JeXale B OCHOBE IIOHMMAaHMS MPUYMHHOCTHU M CHCTEMHOCTH XHMHUYECKUX SIBJIICHH,
(akToNOrMuecKue CBeJICHUsI O CBOMCTBAX, COCTaBe, MOJYyYECHUH M 0OE3011aCHOM HCIOJIb30BAHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUYECKON NEATEIILHOCTH YEI0BEKa;

cOpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIC MPU3HAKU MOHSATHIM, yCTaHABINBATh
HX B3aMMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIHME MOHATUS MPU OMNHUCAHMM HEOPTaHWYECKHUX
BEILIECTB U UX IIPEBPAILICHMII;

c(OpMUPOBAHHOCTh YMEHUU HCHOJIb30BAaTh XUMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
dbopMyn BeIIECTB M YpaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHanbpHble Ha3BaHUS OTIEIbHBIX HEOPraHWYECKUX BEIIEeCTB (yrapHblii ras,
YIJEKHUCIbIA Ta3, aMMHUAK, ralmiéHas W3BECTh, HEraméHas W3BECTh, IUThEBAs COJa, MUPUT U
JApyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONMpEAENsATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKUX
AIIEMEHTOB B COEIMHEHUSAX PA3TUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOIHAS) B COCIUHEHUSIX, TUI KPUCTATMYECKONW PEHIETKH KOHKPETHOTO
BeIleCTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COEANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTraHUYECKUX BEIECTB
M0 UX COCTaBY K OMpeJeNEHHOMY KIacCy/TpyIIe CoeInHEeHUN (MPOCThIe BEIIeCTBa — METAILIBI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBIE THAPOKCUBI, COJTH);
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chOpPMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT Tepuoandeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBAaTH €r0  CHCTEMATU3UPYIOILYIO, OOBACHUTECNBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUY;

C(OPMHUPOBAHHOCTh YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XUMMUECKUX 371eMeHTOB 1—4 nepuonos [lepuoauyeckoii cuctemMbl XuMuyeckux nemMenToB . 1.
MenneneeBa, HUCHOJB3YyS MNOHATHS «S-, p-, d-2JIEKTPOHHBIE OPOUTAINY», «IHEPreTHUECKUE
YPOBHU», OOBSICHITh 3aKOHOMEPHOCTUM H3MEHEHHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cucteMbl XUuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

cOpPMHPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATh) OOMNIME XHUMHYCCKUC
CBOMCTBAa HEOPraHMYECKMX BEIIECTB pa3IMYHbIX KJIACCOB, MOJATBEPXKJIaTh CYLIECTBOBAHHE
TeHETUYECKON CBA3M MEXJAy HEOpraHMYeCKMMHU BEIIeCTBaMU C TIOMOINBIO ypaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

c(OpPMHUPOBAHHOCTh YMEHUS KIacCHU(PUIMPOBATh XMMHUYECKHUE DPEAKIUH IO Pa3InYHbIM
MpU3HakaM (YMCIy W COCTaBy pEarupyrollnuX BEIIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTEMEHEel OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peakliy, YIacTUIO KaTaanu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTaBIIATh YPAaBHEHUS peakUuil pa3luyHbIX TUIIOB, MOJHBIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOrO OOMEHa, YyYUThIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIa;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAIONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pAclO3HAaBaTh OMNBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPTAHMUECKHUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUI PacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBIIEHHS SJIEKTPOHHOTO OanaHca ATUX pPeaKItii;

c(OpMUPOBAHHOCTh YMEHHUH OOBIACHATH 3aBUCHMOCTh CKOPOCTH XMMHUYECKON peakluu OT
pa3aMyYHbIX (PAKTOPOB; XapaKTep CMEHICHHs XUMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3aciicTBus (mpuniun Jle [llaTense);

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb XUMHUYECKHE MPOLIECCHI, JieXkKallue B
OCHOBE MPOMBIIIJIEHHOTO MOJIyYE€HUsI CEPHON KHUCIIOTHI, aMMHaKa, a Takke cHOpMUPOBAHHOCTh
npejcTaBieHU 00 OOMIMX HAy4YHBIX MPUHLHUIAX M KOJOTMYECKHX MPOOIeMax XUMUYECKOTO
MIPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBHIYMCICHUS C MCIOJIb30BAaHUEM TOHATHUS
«MaccoBasi 0N BELIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHUI Ta30B MpPU XUMHUYECKUX
peakiusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIIOBOro 3¢ ¢ekra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUs MACChl BELLIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUH;

chOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBUia MOJB30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PyIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO Ja0OPATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHHe TeEpOKCHJIAa BOJOpPOJa B MPHUCYTCTBUM KaTalnW3aropa, OMpeAETCHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbI0 YHUBEPCAILHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHbIX (HaKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peaklMM HMOHHOTO OOMEHa, KayeCTBEHHbIE pEeaKkIUh Ha
cynbdar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHMSI, pEIIeHUE SKCIEePUMEHTATbHbBIX
3amay no teMaM «Metamnel» U «Hemeramib»y) B COOTBETCTBUM C IPAaBWJIAMH TEXHUKHU
0€30MacHOCTH NpH 0OpallleHNH ¢ BELIECTBaMU U JJAOOPaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
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pe3yabTaThl XUMHUYECKOTO OJKCIEPUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii ¥ GOpPMyYIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3MPOBATH XMUMHMYECKYI0 HH(OpMaIuio,
MIOJIyYaEMYI0 M3 pa3HbIX HCTOYHUKOB (CpeICTBAa MAaccoBOMl KOMMyHMKaluu, VHTepHET u
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBHJA OSKOJOTHYECKH IEIECO00pasHOro
MOBEACHHUS B OBITY U TPYLOBOH JEATEIBHOCTH B LEISAX COXPAHEHUSI CBOErO 3/10pOBbA U
OKpY’Karolllell MPUPOJHOM cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHUCTBUS HA YKUBbIE OPraHU3MBI
ONpeeNIEHHBIX BELIECTB, MOHUMAas cMblca nokasarens I1JIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBILIEHUS U IPEJOTBPALLICHUS UX BPEIHOTO BO3JIEHCTBUS Ha OpPraHU3M YEJIOBEKa;

JUig 00yyarouuXxcs C OrpPaHUYEHHBIMH BO3MOXKHOCTSIMHU 370POBbs: YMEHHE NPUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMIA;

JUISL  CIIENbIX W CIA0OBUIAIIMX OOYYaIOIIMXCA: YMEHHE MCIOJb30BaTh peibedHO-
TOYEUYHYIO cuctemMy 0603HaueHuit JI. bpaiins ans 3anucu XxuMudeckux Gopmyil.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIIACC

KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM duexkTpoHHble (¢ poBbIE)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[IpenMeTr opraHUYeCKON XUMUU.
1.1 Teopus cTpoeHHsI OpraHU4eCKUX 3 https://resh.edu.ru/subject/29/10/
coenuHenuit A. M. byrneposa
Hroro no pazneny 3
Paspnen 2. Yriesogopoabl
I _
2.1 PEACIIPHMIE YIIICROAOPOH! 2 https://resh.edu.ru/subject/29/10/
aJIKaHbI
H :
2.2 CHIPCACIIPHBIE YITIEROAOPOH 6 1 https://resh.edu.ru/subject/29/10/
QJIKeHbI, AJIKa/IMEHBI, AJTKUHBI
2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2 https://resh.edu.ru/subject/29/10/
IT
2.4 PHPOHBIE HETOHHHIH 3 1 https://resh.edu.ru/subject/29/10/
yIJIeBOIOPOIOB U UX IepepaboTka
Wroro no pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®eHon 3 https://resh.edu.ru/subject/29/10/
An . Kap6 .
3.2 PACTIL, RAPDOTOBLIE KHETOTH 7 1 https://resh.edu.ru/subject/29/10/
CrnoxHble 3¢upbl
3.3 Yrnesobl 3 1 https://resh.edu.ru/subject/29/10/
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Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus

4.1 AMuHBI. AMUHOKUCIIOTHL. benku 3 https://resh.edu.ru/subject/29/10/
Hroro no pazgeny 3
Paspnen S. BoicokoMoJIeKY/IsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/subject/29/10/
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe (I (POBbIE)

HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Kourpoububie | IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. [lepuoanueckuit
IT
1.1 SANOM I LieproAIIeckas cheTeMa 3 https://resh.edu.ru/subject/29/11/
XUMHUYeCKnX deMeHToB J1. Y.
MenneneeBa
Crpoenue BemiectBa. MHOTOOOpa3ue )
1.2 4 https://resh.edu.ru/subject/29/11/
BEIIECTB
1.3 XUMUYECKUE PEeaKIINU 6 1 1 https://resh.edu.ru/subject/29/11/
Hroro no pazneny 13
Pasznen 2. Heoprannueckasi Xumusi
2.1 Meramist 1 https://resh.edu.ru/subject/29/11/
2.2 HemeTamner 1 1 https://resh.edu.ru/subject/29/11/
C
2.3 BA3H HEOPratieChux 1 2 https://resh.edu.ru/subject/29/11/
OPraHUYECKUX BEIIECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHS U )KU3Hb 4 https://resh.edu.ru/subject/29/11/
Utoro mo pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 34 ’ 3
[TPOTPAMME
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