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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @enepanumn»,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (emepalibHONW 00pa30BaTENbHONW MPOrpaMMBI CPEIHEro
obmero oOpaszoBanus (DOII COO), mpexacraBneHHBIX B DeaepanibHOM TOCYAAPCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0Opa3oBareibHbIX opraHuzanusx Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTeIbHBIE MPOTPaMMBbl, H OCHOBHBIX NOJOXEHUH «CTpaTrernu pa3BUTHA
BocruTanust B Poccuiickoit @Penepanuu Ha nepuon g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeruy OOyUEeHHsI, BOCIIUTAHUS U Pa3BUTHS OOYJArOIIUXCSl CPEACTBAMHU Y4eOHOTO MpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYyalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepiaHHs, pe3yabTaToB OOy4YeHHs H
TpeOOBaHUH K YPOBHIO MIOJTOTOBKU BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHME, TIOJy4aeMO€ BBITYCKHMKaMu  oOlIe00pa3oBaTeabHOM
OpraHu3alluM, SIBISETCS HEOThEMJIEMOM 4YacThl0 WX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEATH3aliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KITHOYEBBIX
IIEHHOCTEH, MPHUCYIIUX TIIEJIOCTHONH CHUCTEME XHUMHUYECKOTO O00pa3oBaHUA. OTH IICHHOCTH
KacaloTcsl TMO3HAHUS 3aKOHOB NPHUPOJBI, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbl
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUPOJHOH cpene. Peanusyerca xuMudeckoe oOpazoBaHue 00YJaIOLINXCS HA YPOBHE CPEIHETO
obmiero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUEe U MOCTPOEHUE
KOTOPOI'O OIpeJeNeHbl B MpOrpaMMe MO XHMUH C Y4€TOM CHEUU(PHUKH HAyKd XUMHUH, €&
3HA4YEHUs B MO3HAHUM MPHUPOJIbI U B MaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUYETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OOIIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIN3ALMY, B CO3JaHUU HOBOW 0a3zbl MaTepualbHON KynbTypbl. OHa BHOCUT CBOM BKIJaJ B
(opMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHUS, B CO3JaHHUE 1IEJIOCTHOTO MPEICTaBICHUS
00 OKpY)XarollleM MUpE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBS3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cCTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO Tpyxa M
KHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XMMUsl KaK HayKa CO3HMJaTeNbHasl, KaKk Hayka
BBICOKUX TEXHOJIOTMH HallpaBlieHa Ha peLIeHHE INI0OaNTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, SHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30macHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEISIMH M NPUHIMIAMH CpeAHEro oouiero obpa3oBaHus
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHHs) OPHEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HMOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s



BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEITHOTO BKIIOYCHHUS 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 XMMHUsD», OCHOBHBIM KOMIIOHEHTOM COJICPIKAaHUST KO TOPBIX
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 M OOyCIOBJI€HA 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 BEIICCTB.
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 XUMUYECKON CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINH.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBAETCS
M3y4YEHHBII Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsi TEOPETUUECKHM Martepuan |
(akToNOrnuecKue CBEICHHUS O BELIECTBAX U XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XUuMus» 00ydarolUMCsl TPEJOCTaBISAETCSI BOBMOKHOCTh OCO3HATh
3HaYEHUE NEPUOJNYECKOTO0 3aKOHA C OOIIETEOPETUYECKHMX W METOJIOJOTMYECKUX 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 YEJIOBEKa, 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 TOHUMaHUsl GUIOCOPCKUX UACH, 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 MO XUMHUHU TOAXOJbl K ONPEAENECHUIO COJIEp)KaHUs U TOCTPOEHUS
npeaMeTa mpelycMaTpuBaloT (HOPMHUpPOBaHHE YHUBEPCATBHBIX yYEOHBIX NEHCTBHUI, MMEIOMINX



0a30Bo€ 3HAUEHHE JUIS PA3IMYHBIX BUJOB JIEATEILHOCTH: PEHICHUs Ipo0iIeM, OKUCKa, aHaIu3a U
o0paboTku wuH(pOpManuy, HEOOXOOUMBIX JJIsI NPUOOPETEHUS ONbITAa NPAKTUYECKOH 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, TIPU  ONpPEIEICHUM  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 (GopMHUPOBaHHE CHCTEMbl XUMHUYECKUX 3HAHMM KaK BaKHEHIIEH COCTaBIAIOMICH
€CTECTBEHHO-HAYyYHON KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSTHS,
(yH1aMEHTalIbHbIE 3aKOHbI M TEOPUM XHMHH, OCBOCHHE f3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHE CYIIHOCTH JIOCTYIHBIX OO0OOIIEHNH MHUPOBO33PEHUYECKOTO 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 SBJICHUH, UIMEIOIIUX MECTO B MPUPOJIE, B TPAKTHUECKON U
MMOBCETHEBHOM KH3HU,

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

Hapsiny ¢ atuMm, copepkarenbHas XapakTepUCTUKA LIeJeil U 3a7a4d U3ydyeHus MmpeaMera 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 oOydyeHwus,
OpUEHTHUPOBAHHOW Ha TOJArOTOBKY BBIYCKHHKAa OOIIe00pa30BaTeNbHON — OpraHu3alluy,
BIIQJICIOIIEr0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHHUSIMH aKTUBHOTO TOJYYEHUs 3HAHUI M MPUMEHEHUS UX B PEalbHOMN >KU3HU JJISl PEelIeHUs
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 WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa30BaHHUIO,
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 Pa3INYHbIX BUIOB JEATENBHOCTH: peleHHs Mpooiem,
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 BEIECTB M XUMUYECKUX MPOLIECCOB
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, HCIIOJIb30BaTh COBPECMCHHBIC I/IH(l)OpMaLII/IOHHBIG
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, IIOIOJIHEHUA JHEPIreTUYECKUX PECYpCOB U COXPAHEHUS 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
BXOIUT B COCTaB HpeHMCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID.

OOmiee 9nciio 4acoB, OTBEACHHBIX JJISI M3YUEHUS XMMUH, Ha 0a30BOM YPOBHE CPEIHETO
obuiero obpazoBanus, coctaBisier 68 uvacoB: B 10 kiacce — 34 yaca (1 yac B Hexmento), B 11
knacce — 34 gaca (1 gac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoil XUMHM: €€ BOSHUKHOBEHUE, Pa3BUTUE M 3HAUYECHUE B MOIY4YECHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBl OpPraHMYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COETUHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux — BemlecTB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKCIepUMEHTAJIbHBIE METO/Ibl M3YYEHHUs BELIECTB M UX IPEBpAIICHUN: O3HAKOMJIEHHUE C
oOpa3laMu OpraHM4YecKuX BELIECTB M MaTepHallaMi Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB IPU HarpeBaHuu (IJIaBjeHue, 0OyrJIuBaHuE U TOPEHNUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpoCTeHlne
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpEeHUs ), HaX0XkA€HHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN Psifl. DTUIEH U MPOMUIEH — MPOCTEUIIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKHe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Ankamuenbl: OyraaueH-1,3 u metwnOyraaueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI IPEICTaBUTENb AIKUHOB: COCTaB, CTpOeHue, (pru3nuecKkue U XMMHUYECKHe CBOMCTBa
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiydenue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM Kjaccam.

[Ipupoanble UCTOUHUKH YTIIeBOAOpoa0B. [IpupoaHbIil ra3 U monmyTHble HEPTSIHBIC Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMHUECKH, KaTaTUTHUECKHil), mupoau3. [TpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BEUIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
IIOJIy4YEHUE ITUJIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WM TMPOJYKTa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opranudyeckie coeJuHeHUs

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHYECKHAE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHu3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@eHoNI: CTpOCHHE MOJIEKYbl, (U3NYECKHEe W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XMMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYeCTBCHHBIC DPEAKIIHH),
MOJTydeHUE ¥ TIPUMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJICTAaBUTENIM BBICITUX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, Kiaccudukaius yriieBo10B (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBiIeHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B IPHUPOJE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XUMHUYECKHUE CBOMCTBA Kpaxmaia (TUIpoJin3, KaueCTBEHHAs peakius ¢ HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMy IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mMpuUMepe TIWIKHA). buomornueckoe 3HaueHUE
aMUHOKUCIOT. [TenTumpl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBa OEJIKOB: THUAPOJU3, JCHATypaLus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOoB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETMHEHUI — [TOJIMMEPU3aLUs U TOJIMKOHIEHCAIHSI.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJIb30BaHHWE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHaldu3, CHUHTE3, Kiaccu(uKaluus, TEepUOJNYHOCTh, HaOIIOJEHHE, W3MEpPEHHeE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PM3NUYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

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

TexHonorus: muIIeBbIE MPOIYKTHI, OCHOBBI PAllMOHATILHOTO MUTAHMS, MOIOIIIUE CPE/ICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XHMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTpPOHHas 000JI0YKA.
DHepreTUYeCcKUe YPOBHH, NMOJYPOBHU. ATOMHbIC opOuTany, S-, p-, d- aneMeHThl. OCOOCHHOCTH
pacripeielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHask KOH(UTYpaIus aTOMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. YI. MenzneneeBa ¢ COBPEMEHHON TEOPHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM HPOCTBIX U CIOKHBIX BEIIECTB
II0 Tpynnam M rnepuosiaM. 3HaueHHe NEPUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHYECKON CBsI3UM (KOBaJEHTHas
HEMoJsipHas W TOJIApHasi, MOHHAs, MeTajIndeckas). MexaHu3mbl 0O0pa3oBaHMs KOBAJCHTHOM



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULaTesbHOCTh. CTeneHb OKuciieHus. OHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonsatue o agucnepcHbIX cuctemMax. MICTUHHBIE W KOJIJIOWIHBIE pacTBOPBL. MaccoBast 101
BEIIECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmueckux coequHeHunid. HomeHkmatypa HEOpraHHYECKHX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHUYecKoW u
OpraHWYECKON XUMHH. 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXpPAaHEHUs U MPEBpaICHUs
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumudeckoe paBHoBecwe. DakTopbl, BIMSIONIME HA COCTOSHUE XMMHYECKOTO PaBHOBECHSI.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CunbHble U ciadble 37eKTpoiauTbl. Cpena BOJHBIX
pacTBOPOB BEUIECTB: KUCIIAsl, HEUTpaIbHasl, IETOYHAS.

OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yUEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIIHS
tabmui «llepuommueckas cuctema xumuyeckux snaemMeHToB J[. M. MenneneeBay, m3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIPENIETICHUE CPEllbl PACTBOPOB BEIIECTB C NMOMOILIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIHUH
WOHHOTO OOMEHa), MpOBEJACHUE MMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATUS «MACCOBast OISl BELIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAJJIOB. AJIOTPOIUS HEMETAUIOB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHUYECKHE CBOWCTBAa BAKHEWIIMX HEMETAJUIOB (TaJIOTeHOB, cephl, a3ot1a, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Mertaiel. [lonoxenue meramios B [leproanueckon cucTeMe XUMUYECKUX JIEMEHTOB /JI.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaisioB. OOmiue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METaJJIOB.

XUMUYECKHE CBOMCTBA BaXHEHIIMX METANIOB (HATpUM, Kaiuuil, KanblHMii, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

Oo61ue criocoObl MoTy4YeHHus MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJuleKnu «MeTaluibl U CIJIaBbl», 00pa3lloB HEMETAIUIOB, PEIICHHE SKCIEePUMEHTAIBHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoOIeiCTBUE THUAPOKCHAA ATIOMUHHS C PAacTBOPAMH KHUCJIOT W IIEJIOYed, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumun B 00eciedeHIHN SKOJIOTUYECKOM, SHEPTETUUECKON U MUIEeBOW 0€30MacHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAX IO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKkuum.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIIUIEHHOTO TOJY4YCHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHANOB: BAKHEHIINE CTPOUTEIBHBIE MATEPHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

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

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH 00IIel M HEOpPraHM4eCKOH XUMHUU B
11 kyacce oCyIIecTBIACTCS Yepe3 MCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX TTOHSTHMA,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KiaccUpHuKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHHE, SIBICHUE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaZMo0aKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHEpabl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJICTBO, MUIIEeBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUaiOB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



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

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIporpaMM cpejiHero olmiero oopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yibTaTOB OCBOEGHMsI mpenMmera «XHMHs» Ha YpPOBHE CpelHero ooOmero ooOpa3oBaHUd
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJIeHANpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHM JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAaMHU, MPUCYIIUMHU LEJOCTHOM CHUCTEME XHUMHYECKOIro
o0pazoBaHUs;

HaJM4yue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCs B €IUHCTBE
yu4eOHOM M BOCHMTATENIBHOW JEATENBHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUIICKOTro
IPaXXJaHCKOro OOIIecTBa, NPUHATHIMH B OOILNECTBE HOPMaMU U TpPaBUIAMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JMYHOCTHU O0YYarOLINXCS.

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

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00Y4aIOUIMMKCS CBOMX KOHCTUTYLIMOHHBIX NPaB U 003aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOINOPAIKY;

NIPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU IIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH yueOHBIX M M03HABATEIbHBIX 33Ja4, BHINOJIHEHUH XUMHUECKUX SKCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K HMCTOPUYECKOMY M HAydYHOMY HAacCJIEUI0 OTEUECTBEHHOMU
XUMUHY;

YBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPYy/a YUEHBIX U MIPAKTUKOB;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYaI[MHM, CBS3aHHBIE C XUMUYCCKUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHHE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOo/IeHns MpaBmil OE30MacCHOTO OOpalleHus C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUH M HEMPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOIICHUS AaTKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3a/Jad COIHAIbHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTHU HCIIOJIb30BAHUS TOCTHKEHUN XUMUU JUISl PEIICHUS BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpPEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JEMCTBUI U NPEIOTBPAILATh UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTUH XeMO(POoOHH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBbHOTO HAYYHOI'O MBIIJIEHMS], CO3/IaHUHU LIEJIOCTHOTO MPEACTABIEHUS 00 OKPYKAIOIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIPaBJIEHHOCTH M BaKHOW POJIM B CO3/JaHHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTieYeHn! YCIOBHH YCHEIIHOTO TPYJAa U 3KOJIOTHYECKH KOM(OPTHOM JKU3HU KaKJOTO YIeHA
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TIPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHHUS SIBJICHUM OKPYKAIOLIEro MHUpPAa M MPOUCXOISAIINX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM TpyAa B pasaudHbIX cdepax npodeccCHoHATBHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHUS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIFOYAIOT:

3HAYMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCA MEXIUCITUTIIMHAPHBIC
(MexTpeIMeTHBIC) OOIeHayYHbIC TIOHATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJCHHUE, MPOLIECC, CUCTEMa, HAay4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOCHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHe);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QPYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHITH 00y4aroIIuXCsl;

CHOCOOHOCTh ~ OOyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE ACWCTBHUS B IO3HABATEIHHOU U
COI[MAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

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

ONpeNeNsaTh LeNU JeATEIbHOCTH, 3aJlaBas HapameTpbl U KPUTEPUM HX JTOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMH;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE TOHSITHSI ISl OOBSICHEHUS OT/ICBHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIN;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (WMHIYKTHBHBIC, JICIYKTHBHBIC, II0 AaHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH WM IPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa3oBbIBATH MO/IEIbHBIE IPEICTABICHHS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpPaBHCHHE XHMHUYECKOW pEakIuu — TMPH PEIICHHd YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX PU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYCCKHX PEAKIIHUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIESCTB U XUMHUICCKUX PEAKIIHIA,

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYTMPOBAHHBIE BOIPOCHl B KaUY€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOMI0OaTh 3a XOJIOM IMpoIlecca, CaMOCTOSATEIbHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOATEIBHOMY ITOUCKY METOJOB pelIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOTO COJepXaHHs, CIpaBOYHbIe MocoOusi, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopmMalry, He0OX0AUMOH /1JIsl BBITIOJTHEHHS YUeOHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

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

HCIO0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMUECKHE CPEICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYNIaTh C IPE3EHTALMEl PEe3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpoekTa ¥ (HOPMYyIHpPOBATh BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSMHU.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ IeNu W 3a/a4d, KOHTPOJIHMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMUUECKUX PEaKIUX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHnyeckas XUMHUsD OTPaXKaloT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTaBJISIONICH €CTeCTBEHHO-
HAayyHOM KapTUHBI MHUpaA, POJIM XHMHUU B TO3HAHUU SIBJICHUH NPUPOJBI, B (HOPMUPOBAHUU
MBIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/I0POBBIO U IPUPOJIHOM cpeie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XHMHYECKasi CBsA3b, CTPYKTypHas Gopmyna (pa3BépHyTas u
COKpalméHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YIIEpOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKalIUe COCTUHEHHSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYIISIPHbIE COSTUHEHHS); TEOPUU U 3aKOHBI (TEOPHs CTPOCHHUS OPraHU4eCKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXKalllie B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUU, (PAKTOIOTUYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH 1 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
U IPAKTHYECKOH IeATeIbHOCTH YeJIOBEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
HX B3aMMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS IPU OITMCAHUHU COCTABA, CTPOEHUS U
MpeBpaIIeHUN OPraHUYEeCKUX COCTUHEHUN;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMU, COKpaIIEHHOI) (GOpMyNT OpraHrdecKiX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTAaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALIMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICIKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB IO HMX COCTaBYy U CTPOCHHIO K OMNpENeNEHHOMY KIACCy/TpyIIe COSAUMHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOAEpXAIIMEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC



COCJMHEHUs), JaBaTh MM Has3BaHMA O cucremarndeckoi Homenkinatype (IUPAC), a takxe
NPUBOANTH TPUBHAJIBHBIC HA3BAaHUS OTJEIIBHBIX OPraHUYECKUX BEUIECTB (STHIICH, MPOMHIICH,
alleTUIICH, STHJICHIJMKOJb, TIHLUEpUH, (eHod, (GopManbAeru, areTaibIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsl KUCJIOTa, CTEApPUHOBAsl KUCIOTA, TIIOKO03a, (PyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

c(OPMHUPOBAHHOCT YMEHHUSI ONPEACIATh BHUAbI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

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

cOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb COCTaB, CTPOECHHE, (PUIUYECKHE U
XAMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENEH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, JTaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj0o3a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBAThH
TCHETHYECKYIO CBSI3b MEXKAY HHUMH YPaBHEHHSMHU COOTBETCTBYIONIMX XHMHUYECKUX PEAKIHA C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HeTb, MPUPOMHBIA Ta3, Yroiib), CHOCOOBI HMX MEpPepadOTKH U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

C(OPMHUPOBAHHOCTh yMEHHWHA TPOBOAWTH BBIUUCICHHS [0 XUMHYECKHUM YpPaBHEHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIHUU IO U3BECTHHIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB pEaKun);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUHU MPH U3YYCHUH BEIIECTB M XUMHUYECKHX SBJICHUUN
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICTUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUI IPUHATHS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUI COOJIIOAThH MpaBuja MOJb30BAHUS XUMUYECKOU MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHI IJIAHUPOBATh M BBIMOJHITh XUMHUYECKHH SKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJTYUYCHHE STUJICHA M U3Y4EHHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHUH, [[BETHbIC PEAKIMU OETKOB) B COOTBETCTBUU C MPABHJIAMU TEXHUKU OE30MACHOCTH
npu oOpallleHny ¢ BelleCTBaMU U J1a0OpaTOPHBIM OO0OpYIOBAaHUEM, MPEACTABISTh PE3YIbTAThI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKU AHAJIM3MPOBATh XUMHUYECKYIO HH(POPMAIHUIO,
MOJTy4aeMyI0 U3 pa3HbIX MCTOUYHHUKOB (CpeAcTBa MaccoBoi MHPopMaruu, IHTepHET U Ipyrux);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEJICHUsI B OBITY W TPYJOBOM JEATENBHOCTH B ILEISAX COXPAHEHUS CBOETO 3/J0POBbS U
OKpy>Karollel MpUPOJHON Cpelbl, 0CO3HAaBAaTh OMACHOCTh BO3JEHCTBMS Ha *KHUBbIE OPraHU3MbI
OTpeNIeNEHHBIX OpPraHMYeCKUX BellecTB, MOHMMas cwmbici mokazatens [IJK, mosicHaTe Ha
IpUMEpax CIOCOObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsL OOYy4YaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUEUHYIO cucTeMy 06o3Hauenuit JI. bpaitns nuis 3anucu xuMudeckux Gopmyi.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuyecKas XUMUs»
OTPaXKAIOT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XWMHUYCCKOW COCTABJISIOMICH ©CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUW SBJICHHUNA TPHUPOJBI, B (HOPMHPOBAHHH
MBIIIUICHUSI U KYJIbTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
pelieHus: TMPaKTUYeCKUX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XHMHWYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOMOJIATrarollne
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAINYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWi, pPacTBOP, OJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYCCKAS NUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKOW  peaklny, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuoauueckui 3axkoH JI. WM. MenneneeBa, 3akoH
COXPaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHHUS M MPEBpAIICHUS DHEPTUU MPH XUMUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKUE 3HAHMS,
JeKalMe B OCHOBE IMMOHUMAaHMS NPUYMHHOCTH W CHCTEMHOCTH XUMUYECKUX SIBJICHUIA,
(hakToNIOrMuecKrue CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30MacCHOM HCMOJIb30BaHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUYECKON NEATEILHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIISATH XapaKTepHbIC MPU3HAKU MOHSATHUM, yCTaHABINBATh
UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLIME MOHSATHUS MPH OMHUCAHUU HEOPraHHMYECKUX
BEIIECTB U UX MPEBpaIllCHU;

c(OpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JJII COCTaBICHUS
dbopMyn BelIeCTB M YpaBHEHUN XUMUYECKUX pEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbIid Tras,
YIJICKUCHBIN Ta3, aMMUaK, TaméHas W3BECThb, HEraméHash M3BeCTh, NMHUTHEBAs COJAA, MHUPUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHUH ONMpPEAENsATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSAX PAa3IMYHOTO COCTABAa, BUJ XUMUYECKOH CBSI3U (KOBAJICHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAS) B COCAUHEHUSIX, TUI KPUCTAIITUYECKONW PEHIETKH KOHKPETHOTO
BeI[eCTBA (ATOMHAs, MOJEKYJspHAs, WOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBopax HEOPTraHUYECKUX COCTUHEHHIA;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpymIe CoelnHEeHUH (MPOCThIe BEIIeCTBa — METAILJIBI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT Tepuoandeckoro 3akona JI. U.
MenpieneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO W
MPOTHOCTUYECKYIO (PYHKIINU;



c(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMHUYECKUX 1eMeHTOB /1. 1.
MenzeneeBa, HCHOJB3YS MOHATUS «S-, P-, O-3JCKTPOHHBIE OPOHMTANINY, «IHEPreTUUYCCKHUEC
YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHMHUYECKHX OJJIEMEHTOB U HX
COEMHEHMH MO nepuoaaM M rpynmnam llepuoauyeckoil cucTeMbl XUuMUYeCKUX 3iieMeHToB [1. U.
MenneneeBa;

C(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJy HEOpraHMYeCKHMHU BELIECTBAMU C IOMOUIbIO YpaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DULMPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
MpU3HakaM (YMCIy U COCTaBy pEarupyrollMX BElIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIIMU, YIaCTHUIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUH NPOBOAUTH PEAKIMH, TOATBEPKIAIOIINE KauyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIEHHS SJIEKTPOHHOTO OanaHca ITHUX PEeaKIHii;

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

C(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaThb XUMHUECKHE IIPOIECCHI, JIXKAIIUE B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YE€HUsI CEPHOM KHUCIOTHI, aMMMAaKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJcTaBIeHUH 00 OOIMMX HAYYHBIX NMPUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHH MPOBOAMUTH BBIYMCICHHUA C MCIOJIB30BAHUEM MOHATUS
«MaccoBas JI0JIs BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUWH Tra30B IPU XUMHYECKHUX
peakumsax, Macchl BelecTBAa WM 00bEMA Ta30B M0 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMM BELIECTB, TEMJIOBOro 3 QeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH COONIONATh IpaBUia MOJIB30BAaHUS XMMUYECKON MOCYI0N U
na0opaTOpHBIM 000PYI0OBAaHUEM, a TAK)XKE IpaBUiIa OOpAIEHUs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHue NeEpOKCHJIAa BOJOPOJA B MPHUCYTCTBUM KaTalnW3aropa, ONIPEAETICHHUE Cpeibl
PacTBOPOB BEILIECTB € MOMOUIbI0 YHUBEPCATIBHOTO UHANWKATOPA, BIMSHUE Pa3IMYHbIX (PaKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peakiMM HMOHHOTO OOMEHa, KadeCTBEHHbIE pEeakIUh Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIEePUMEHTATbHbIX
3ajauy mo teMam «Metamub»y M «HemeTtamib»y) B COOTBETCTBMM C NpaBUJIaMU TEXHHUKH
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJaOOpaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



C(OPMHUPOBAHHOCTh YMEHHUH KPUTHYECKH AaHAIM3MPOBATH XHUMHUYECKYIO HH(OpMAaIuIio,
MIOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpeICTBAa MaccOBOMl KOMMyHMKaluu, VHTepHET u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBHJA SKOJOTHYECKH IEIECO00pa3sHOro
MOBEAICHHUS B OBITY U TPYIOBOH JEATENbHOCTM B LEISAX COXPAHEHMsI CBOETO 3/10pOBbS U
OKpY’Karolllell MPUPOJHOM cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpeeNEHHBIX BEUIECTB, MOHUMAas cMblca nokazarens IIJIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBILEHUS U IPEJOTBPALICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AAX MO3HAHUS BEIECTB U XUMUUECKUX SIBJICHMUIA;

JUISL  CIIENBIX W CJIA0OBUIAIIMX OOYYaIOIIMXCA: YMEHHE MCIOJb30BaTh peibedHO-
TOYEYHYIO cucteMy o6o3HaueHuit JI. bpaiins ans 3anucu XuMudeckux Gopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

JeATe/IbHOCTb YYHUTEJIA C y4eTOM padouent
NporpaMMbl BOCIMTaHUSA

Paspnen 1. Teopernyeckue 0CHOBBI OPraHMYeCKON XMMHUH

[IpenMeTr opraHUYeCKON XUMUU.

[[EJIOCTHOCTh U €IMHCTBO BOCITUTATEIBHBIX
BO3/ICIICTBUI Ha 00yUarolerocs, peaan3aluio

11 Teopust cTpoeHUsT OPraHUIECKUX 3 BO3MOJKHOCTH COIIMAIIBHBIX TIPOO, CaMOpeaTn3aIiuio
coenuHenuit A. M. bytneposa U caMOOpraHu3alnio 00yJaroIuxcs,
MPAKTUYECKYIO MTOJITOTOBKY;
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanl
51 [IpenenbHbIE YrI€BOAOPOABI — 5
' ATKAHEL MpUBJICYCHNE BHUMAHUS 00YyJaOIInuXCs K
Helpe/ie/IbHbIC YTIEBOMIOPOIBL: [IEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
2.2 ' 6 i i
AKEHBI, ATTKAIMEHBI, ATKHHBL SBJIGHUH, OpraHu3anus ux paboThl ¢ MOJTy4aeMoi
Ha YPOKE COIMAIbHO 3HAYMMOM HH(pOpMaInei —
2.3 ApomMaTHYECKHE YTIIE€BOI0POIbI 2 P $op
WHUIMUPOBAHUE ee 00CYKICHHS, BBICKa3bIBAHUS
2.4 TIpupoaHELe HCTOTHUKY 3 00y4arolMMUCS CBOETO MHEHHUS T10 €€ MOBOY,
yT1I€BO/I0POJIOB 1 HX NlepepaboTia BBIPAOOTKHU CBOETO K HEl OTHOILIECHUS
Utoro no pazneny 13
Paznea 3. Kuciopojacoaep:kamnue opranndeckue coeuHeHHst
3.1 Cruptsl. DeHon 3 WHUIMUPOBAHUE U TOJIEPKKa UCCIIEI0BATENbCKON
39 Anbaernasl. KapGoHOBBIE KHCIOTHL. . JEeSITeIbHOCTH 00YJaroIIUXCsl B paMKax peain3aluu
' CI0XKHBIE S(HPBI UMU UHAUBHUIYaJIbHBIX U TPYITOBBIX
UCCJIEI0BATENIbCKUX MMPOEKTOB, YTO JACT
3

O6y‘laI'OH.II/IMC$I BO3MOXXHOCTb HpI/IO6peCTI/I HaBBIK




3.3 VYrneBoasl

CaMOCTOSATEIBHOTO PELICHHUS TEOPETUIECKOM
npoOJIeMbl, HAaBBIK T€HEPUPOBAHMS U 0(hopMIICHHUS
COOCTBEHHBIX HJI€H, HABBIK YBOKUTEILHOTO
OTHOIIEHUS K Yy)KUM UAESIM, 0(pOPMIICHHBIM B
paboTax Ipyrux uccieaoBaTenel, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS TIEpe]l ayAUTOPUEH,
apryMEHTHPOBAHUS M OTCTauBaHUsI CBOCH TOUKH

3peHus.
Wroro mo pazueny 13
Pa3znea 4. A3orconepskanye OpraHnyecKkue coeIuHeHus
4.1 AMUHBI. AMUHOKHUCITIOTHI. benkn 3 OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3JI0POBBIO 1
YCTaHOBKA Ha 37I0POBBIM 00pa3 KU3HU (370pOBOE
UTaHUe, COOTIOACHNE TUTUEHNISCKUX TIPABHIL,
Hroro mo pazgeny 3 . .
cOamaHCUPOBAHHBIM PEXXUM 3aHITUN U OTIbIXA,
perynsipHast pu3udecKas aKTHBHOCTD);
Pasznen 5. BoicokoMoJieKy/JIsIpHbIE COeIMHEHUS
5.1 [Tnactmaccel. Kayuyku. Bongokna 2 OCO3HAaHHE BaAXHOCTU OOyUYEHHS Ha MPOTSHKEHUU
BCEH JKU3HU JIJIs YCIICITHON MPOECCUOHAITBHON
Uroro no pazneny 2 JESITeIbHOCTH U Pa3BUTHE HEOOXOAUMBIX YMEHHM
JUISL 3TOTO;
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoimmyecTBo
HaumeHoBaHue pa3ie/ioB U TeM "
Ne n/m JacoB JeATe/IbHOCTDb YYUTEJISI C y4€TOM pa60o4yel MpOrpaMmabl
NPorpamMmbl
Bcero BOCIIUTAHUA
Paznen 1. TeopeTnueckue 0CHOBBI XUMUH
Crpoenue atoMoB. [lepruoanueckuit
11 3akoH u [lepuoanueckas cucrema 3
. XMMHYECKHX d11eMeHTOB J1. 1. [pUBJICYECHNE BHUMAHUS 00YJarONINXCs K IEHHOCTHOMY
Meneneesa aCIEKTy M3y4aeMbIX Ha YPOKax ABJIEHHMN, OPraHu3alus ux
19 Crpoenue Bemectsa. MHoroobpasue 4 paboThI C MOJIy4aeMOi Ha YPOKE CONMAIBHO 3HAUMMOIA
BEIIECTB nHpopMaImen — THUIUUPOBAHHUE €€ 00CYKICHUS
1.3 XUMHUYECKUE PEAKITHH 6
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumus
2.1 Mertauist [IEJIOCTHOCTD U €IUHCTBO BOCIIMTATEILHEIX BO3ACHCTBHI Ha
2.2 Hemerans 00ydJaromnierocs, peaan3aluio BO3MOKHOCTH COITUAIBHBIX P00,
’3 CBsI13b HEOPTAHUYCCKUX H ) camopeann3alio 1 CaMOOPraHU3aIMIo 00yJaroImuxcs,
' OPraHUYECKHUX BEIIECTB NPaKTUYICCKYIO IIOATOTOBKY
Hroro mo pazgeny 17
Pa3pen 3. Xumus u ;Ku3HbL
OCO3HaHHE BaXHOCTU OOyUYEHHsI Ha MPOTHXKEHUH BCEH KUZHU
3.1 XUMUS U )KU3HBb 4 JUIS YCTICITHOM MpodecCUOHANbHON ASITETbHOCTU U Pa3BUTHE
HEOOXOIUMBIX YMEHUH AJIS ATOTO;
Hroro no paszneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




KanennapHo-temaTuieckoe niiaHupoOBaHue.
10 KJIACC

Ne i/t

Tema ypoka

KoanuyecTBo yacoB

Bcero

[ara usyyenus

[Ipeamer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHHE, PA3BUTHE

1 1 05.09.2024
Y 3HAYCHUE
Teopust cTpoeHUs1 OpraHUYECKUX coequHeHui A. M.

2 R 1 12.09.2024
bytneposa, €€ OCHOBHBIE TIOJIOKEHHUS
[IpencraBnenne o kmaccuGUKAIUN OPraHMUECKUX BEIIECTB.

3 Howmenknarypa (cucremarnyeckasi) 1 TpUBUAJIbHbIE HA3BAHUS 1 19.09.2024
OpPraHUYeCKUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN Psi 1 26.09.2024

5 MertaH 1 3TaH — MPOCTEHIINE TPEACTABUTEH ATKAHOB 1 03.10.2024

6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1 10.10.2024

7 DOTUJICH U TIPOTMIIEH — MPOCTEHIINE MPECTABUTETHN AIKEHOB 1 17.10.2024
IT 6ota Ne 1. «I1

3 paKTI/I?eCKaﬂ pabota Ne 1. «IlomyyeHue sTuIeHa U U3y4EeHUE 1 94.10.2024
€ro CBOMCTB»
An .b -1,3 0 -1,3. 11

9 kanuensl. byraauen-1,3 u metundyranuen-1,3. [lonyyenue 1 07.11.2024
CUHTETHYECKOTO KaydyyKa U pe3UHbI

10 AJKUHBI: COCTaB U oco6erIOCT“H CTPOEHHSI, TOMOJIOTHUECKUN 1 14.11.2024
psia. AUETUIIEH — MPOCTEHIINIA TPeICTaBUTENb aJIKHHOB

11 Boruncnenus o ypaBHEHUIO XUMHUYECKOHN peakiuu 21.11.2024

12 Apenbl: 6eH301 U TOIyoJ. TOKCUYHOCTh apeHOB 28.11.2024
r

13 €HEeTUYEeCKas CBA3b YIIIEBOJAOPOIOB, IPUHAICKALINX K 1 05.12.2024
pa3IMYHBIM KJ1accam

14 [IpupoaHble HCTOYHUKH YIIIEBOJAOPOJOB: IPUPOAHBIN ra3 u 1 12.12.2024




MOTTYTHBIE HEe(TSIHBIE ra3bl, HEPTh U MPOTYKTHI €&
nepepadboTKu

[IpupoHbIE HCTOYHUKH YIJIEBOIOPOIOB: IPUPOIHBIN a3 u

15 MOTTYTHBIE HE(TSIHBIE Ta3bl, HEPTh U MPOTYKTHI €€ 19.12.2024
nepepadboTKu

16 KoHnTponsHas padoTta 1o pazaeny «YTriIeBoI0POIbD 26.12.2024

17 [IpenenpHBIE OTHOATOMHBIE CIUPTHI: METAHOJ M ATAHOJL. 09.01.2025
Bopoponnas cBsizb

18 MHoOTroaTOMHBIE CIIUPTHI: ITUIIEHTIIUKOJIb U TIULEPUH 16.01.2025

19 CDeHuon: CTPOEHHE MOJIEKYIIbI, PU3NYECKHE U XUMUUECKHE 93.01.2025
CBOWCTBA, TPUMEHEHHE

20 Anpaerunpl: GOpMabACTH U alleTAIbICTHA. ATIETOH 30.01.2025

21 OaHOOCHOBHBIE MpefieNibHbIE KApOOHOBbBIE KUCIIOTHI: 06.02.2025
MypaBbUHasl U YKCyCHas

99 [IpakTrueckas padota Ne 2. «CBoicTBa pacTBOpa YKCYCHOM 13.02.2025
KHCIIOTBI»

93 CreapuHOBast U OJIEMHOBAsI KUCIIOTHI, KaK MPeACTaBUTENN 90.02.2025
BBICIINX KapOOHOBBIX KHCIIOT

24 MI:IJ'Ia KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX MOOLIEE 97 02.2025
nencTBue

o5 CrnoxHble 3(hupbl KaK IPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. 06.03.2025
I'uaponus cinoxHbIX 3pupos

26 JKupsl: runponns, mpuMeHEeHHe, OUOJIOTHYeCKas POJIb )KUPOB 13.03.2025

97 VYrneBossl: cocTas, knaccudukanus. BaxuHeitmme 90.03.2025
MIpeJCTaBUTEINN: TIIIOK03a, (PpyKTO3a, caxaposa

28 Kpaxman u nennronosa Kak IpupoHble MOJIUMEPBI 03.04.2025

29 KonTtponpHast padota no pazneny «Kucnopoaconepxariue 10.04.2025




OpraHu4eCKUC COCANUHCHU I

30 AMWHBI: METUJIAMUH U aHWJINH 1 17.04.2025

31 AMHHOKHCIIOTHI KaKk aM(OTEPHbIC OPraHUUECKUE COCAUHEHHS, 1 94.04.2025
ux Ouosiornueckoe 3nauenue. [lenTu st

32 Benku kak mpupoIHBIC BEICOKOMOJICKYIISIPHBIC COSTMHEHUS 1 08.05.2025

33 OcHoOBHBIE UHOH?[TI/I?[ XUMHUHU BHICOKOMOJIEKY/ISIPHBIX 1 15.05.2025
COeIMHEHU I

34 OcHOBHBIE UMGTO)IBI CHHTE3a BBICOKOMOJICKYIISIPHBIX 1 9 05.2025
coequHenui. [lmacTMacchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoandecTrBO
JacoB

Bcero

Jara
U3yYEeHUS

XUMUYECKUH 3JIEMEHT. ATOM.
DneKkTpoHHask KOH(UTYpaIus aTOMOB

06.09.2024

[Iepnoanueckuit 3akoH u [lepnoanueckas
CUCTEMA XMMUYECKUX d1eMeHTOB JI. M.
MenneneeBa, UX CBSA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS AaTOMOB

13.09.2024

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHYECKUX 3JIEMEHTOB M UX COCJIMHCHUN
I10 Tpynnam ¥ nepuojiaM. 3Ha4eHHe
MIEPHOIUTICCKOTO 3aKOHA U CUCTEMBI
xuMmudecknx dnementoB .. Meneneera
B Pa3BUTUU HAYKH

20.09.2024

Crpoenue BelecTBa. XUMHUYECKas CBA3b,
e€ BUIIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBsI3U. BogopoiHast CBSI3b

27.09.2024

BanenTHOCTh. DJIEKTPOOTPUIIATETLHOCTD.
Crenedb okucieHus. Bemniectsa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO
CTpOEHUs

04.10.2024

IlonsTne o AUCTICPCHBIX CUCTEMAax.
HUctunnasie n KOJUIOWIHBIC PaCTBOPLI.
MaccoBas A0JIs1 BEMIECTBA B paCTBOPE

11.10.2024

Knaccudukanus 1 HOMEHKIAaTypa
HEOPraHNUYECKUX COCAMHEHUN.
I'enetnyeckas CBsI3b HEOPraHUYECKUX
BEIIECTB, PA3TUYHBIX KJIACCOB

18.10.2024

Kinaccudukanus XuMU4eCKUX peakiuii B
HEOPraHMYECKOW U OPraHUYECKON XHUMUHU.
3aKOH COXpaHEHUsI MacChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHHS SHEPTUU TIPU
XUMHYECKUX PEaKIIHIX

25.10.2024

CkopocTtb peakunu. OOpaTumMble peakiuy.
XHUMHUYECKOE PaBHOBECUE

08.11.2024

10

[Ipaktuyeckas padora Ne 1. «Bnusaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XMUMHMUECKON PEaKLIUU»

15.11.2024




11

DIEKTPOJUTHYECKAS TUCCOIHALIUS.
[Monsitue o BogopoiHOM Tokasarese (PH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'maponu3s opraHndecKkux u
HEOPraHUYeCKUX BEIICCTB

22.11.2024

12

OKHUCIUTENFHO-BOCCTAHOBUTEIIEHBIC
peakuuu. [lonsTre 00 amekTponmse
pacIiaBoB U pacTBOPOB COJIEH

29.11.2024

13

KontponpHas pabota no paszaeny
«TCOpCTI/ILICCKI/IC OCHOBBI XUMUHN»

06.12.2024

14

MeTaJ'IJ'II)I, HX ITOJIOKCHHUEC B
[Tepuoanueckoi cucteMe XUMUYECKUX
anemeHToB J[. . Meneneera u
0COOEHHOCTH CTpOeHHUs aToMOoB. O0mHe
(uznueckue cBOCTBa METANIOB

13.12.2024

15

CrutaBsl METAIJIOB. DJIEKTPOXUMUYECKAN
P HAPSKEHUN METaIOB

20.12.2024

16

XHUMHAYECKHAE CBOMCTBA BAKHEUIIINX
METaJUIOB (HATPUH, Kaui, KaJbIlUui,
MarHui, aJlOMUHHANA) U UX COCTUHEHUN

27.12.2024

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEeIUHEHNN

10.01.2025

18

XuMHdecKre CBOMCTBA IIMHKA, JKeje3a U
HUX COEIUHEHUN

17.01.2025

19

[Ipaktrueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TEMeE
«Mertamib»"

24.01.2025

20

Hemerannel, uX mojaoxeHue B
[Tepuoanueckoit cucteMe XMMUYECKUX
anemenToB /. 1. MenneneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

31.01.2025

21

dusnyeckre CBOMCTBAa HEMETAILIOB.
AIoTpOnMs HEMETAIIOB (HA TPUMEpe
KHCIopo/a, cepsl, pocdopa u yraepoaa)

07.02.2025

22

XHUMUYECKHE CBOWCTBA raJIOT€HOB, CEPHI U
HUX COeIUHEHUN

14.02.2025

23

XuMHUECKue CBOMCTBa a30Ta, pochopa u
HUX COeIUHEHUN

21.02.2025

24

XHUMHUYECKUE CBOMCTBA YIJIEpOa,
KPEMHHUS U UX COCAUHEHUIN

28.02.2025

25

HpI/IMeHeHI/IC Ba)KHEMIIIMX HEMETAIIJIOB U

07.03.2025




UX COEIUHEHUN

26

O0o0011IeHNEe ¥ CHCTEMAaTH3aLMs 3HAHUH 10
TeMme «HemeTramnery. Berauciaenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

14.03.2025

27

[Ipaktuyeckas padora Ne 3. «Pemenne
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Hemetansl"»

21.03.2025

28

KontponpHas padoTa o temam
«Metamne» u
«Hemeramneny/Bceepoccuiickas
poBepoyHas paboTa

04.04.2025

29

HeopraHqucxne 1 OPraHn4cCKuc
KHUCJIOTHI. HeOpFaHI/I‘-IeCKI/Ie u
OpPraHn4€CKUC OCHOBAHHA

11.04.2025

30

AmpoTepHbIe HEOpraHU4YeCKHUEe U
OpraHWYeCcKHe CoeqUHEHUs. | 'eHeTnueckas
CBSI3b HEOPTaHWYECKUX U OPTaHUYECKUX
BEILECTB

18.04.2025

31

Ponb xumun B oGecieueHun
AKOJIOTUYECKOM, SHEPreTUYECKON 1
MUIIEBOM 6€30MacHOCTH, Pa3BUTUHN
MEUITHBI

25.04.2025

32

[Ipencrarnenus 06 0OIMMUX HAYYHBIX
MPUHIIAIIAX TTPOMBIIIUICHHOTO MTOTYYCHHS
BA)KHEHIIINX BEIIECTB

02.05.2025

33

Yenosek B MHUPEC BEIIECCTB U MaTCpHUAIOB

16.05.2025

34

Xumus u 3J0POBEEC UCIIOBCKA

23.05.2025

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




