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IHosicHuTeIbHAA 3AIIUCKA.

[Iporpamma 1Mo XUMHHM Ha YpOBHE cpeaHero odiero oopa3zoBanus paspadorana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012
Ne 273-®3 «0O06 obpazoBanun B Poccuiickoit ®egepanuuy, TpeOOBaHUI K pe3yibTaraM oOCBOEHHUS (eaepaabHOU
oOpa3oBarenbHON mporpamMmbl  cpeaHero obmero oOpaszoBanus (POII COO), npencraBineHHbXx B DenepaibHOM
rocyjapctBeHHOM oOpaszoBaTenbHOM crannapre COO, ¢ yu€tom KoHuenmuu mpenogaBaHusi y4eOHOTro mpeaMera «XUMHs» B
oOpa3oBarenpHbIX opraHuzauusx Poccuiickoit ®enepanuu, peaau3ylOlIMX OCHOBHbIE OOpa30oBaTelIbHbIE MPOTPaMMBbI, U
OCHOBHBIX N0JIOKEeHUM «CTparernn pa3BuThs BocnuTanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025 roga» (Pacnopspkenue
[IpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOAX0/10B K pa3pabOTKe MPOrpaMMBbl 110 XMMHH, K ONpEIeIeHUI0 00Iell cTpaTerun 00y4eHus, BOCIIUTAHUS U Pa3BUTHUS
oOyyJarommxcsi cpeacTBaMu yueOHoro npeamera «Xumus» 1t 11-12 xkimaccoB Ha 6a30BOM ypPOBHE COCTABUIIM KOHIIETITYaIbHbIS
nonoxeHuss PI'OC COO o B3aMMOOOYCIOBICHHOCTH LI€NIEH, COIEpkKaHUs, PEe3yJbTaTOB 00y4YeHUs U TPeOOBaHUI K YPOBHIO
ITOATOTOBKY BBIITYCKHUKOB.

XuMHUYECKoe 00pa3oBaHueE, MOJy4aeMOe BhITYCKHUKaMHU 00111€00pa30BaTeIbHON OpraHu3aliy, sIBJASETCS HEOThEMIIEMON YacThIO
X 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPIIAIOIIMM 3TANOM pPEealn3alyuy HA COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOUYEBBIX
LEHHOCTEH, MPUCYUIUX 1IEJIOCTHON CHUCTEME XUMUYECKOro 00pa3oBaHMsl. DTU LIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPUPOBbI,
(GbopMHUpPOBaHUST MUPOBO33PEHUSI M OOIIEH KYJIbTypbl UYEJOBEKA, a TAK)KE DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY

3I0POBBI0 W TPHUPOJIHON cpene. Peammsyercss xumudeckoe oOpa3oBaHHe OOydYaOMIMXCS Ha YPOBHE CPEAHETO O0OIIero



oOpa3oBaHMsI CpeACTBAMH Yy4EOHOTO MpenMera «XUMHEs», COJIepKaHue U MOCTPOCHHE KOTOPOTO OMpeesieHBl B IporpaMMe o
XUMUH C YIETOM crielU(UKH HAYKH XUMUH, €€ 3HaUCHUS B IO3HAHUH TTPUPOJIHI U B

MaTepuaIbHON KU3HU OOIIECTBA, a TAKXKE ¢ yUETOM OOIUX IeNIeH W MPUHIIUIIOB, XapaKTePU3YIOINUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero obmero oopazoBanus B Poccuiickoit denepanuu.

XHUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HaYK UTPaeT 0COOYIO pOJIh B COBPEMEHHOM ITUBHIIM3AINH, B CO3/IaHUHA HOBON 0a3bl
MaTepuaibHOU KyJIbTypbl. OHa BHOCUT CBOM BKJIaJ B (OPMUPOBAHUE PAIMOHAIBHOIO HAYYHOTO MBIIUICHUS, B CO3/IaHUE
IIEJIOCTHOTO TIPEJICTABIICHUS 00 OKPYIKAIOIIEM MHPE KaK O €JUHCTBE MPHUPOIBI M YeJIOBEKa, KOTOpoe POPMUPYETCS] B XUMUU Ha
OCHOBE TMOHHMMAaHHUSI BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHPA, OCO3HAHUS B3aUMOCBS3M MEXKIY CTPOCHHUEM BEIIECTB, MX
CBOMCTBAaMHU U BO3MOXKHBIMU 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aMMONEWUCTBYS C JIPYTUMH €CTECTBEHHBIMH HAayKaMH, XHMHS CTaja HEOThEMJIEMOW YacThl0 MHPOBOM KYJIBTYPHI,
HEOOXOJMMBIM YCJIOBHEM YCIICITHOTO TpyAa € OJKH3HU KaXI0ro wwieHa oOmectBa. CoBpeMEHHas XWUMHUS Kak Hayka
co3ujaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTHM HaIpaBjcHa Ha PEIICHHE TJIOOATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS
YEJI0BEUECTBA — CHIPHEBOM, YJHEPTETUICCKOM, MUIIEBOM, IKOJIOTHIECKOW 0€301TaCHOCTH M OXPAHBI 3I0POBbSI.

B cooTBercTBHM ¢ 00mMKUMHU TENSIMU U TPUHITMIIAMUA CPEHETr0 00IIero obpasoBanus cojaepxkanue mnpeamera «Xumus» (10—11
KJIacChl, 0A30BBI YPOBEHb M3YUYCHUS) OPUCHTHPOBAHO MPEHMYIIIECTBEHHO Ha OOIICKYJIbTYPHYIO MOJTOTOBKY OOYyYarOIIUXCH,
HEOOXOAMMYIO UM JJISI BRIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB, YCIICIIHOTO BKIIFOUECHUSI B KU3Hb COIMYyMa, TTPOI0JKEHUS

00pa3oBaHUs B pa3IUYHBIX 00JIACTIX, HE CBS3aHHBIX HEMOCPEICTBEHHO C XUMUEH.



CocTaBnsOmUMHA TIpeAMeTa «XUMUs» ABIAIOTCS 0a30Bble Kypchl — «Opranudeckas xumus» U «OOmias U HeopraHUdeckas
XUMUST», OCHOBHBIM KOMITOHCHTOM COJEP’KaHHUS KOTOPBIX SIBISIFOTCS OCHOBBI 0a30BOM HAyKW: CHUCTEMa 3HAaHUU TIO
HEOPraHWYeCKON XUMUH (C BKJIIFOUEHHEM 3HAHUHU U3 0011el XMMUHN) U Opranndeckor xumuu. @opmMupoBaHue TaHHON CUCTEMBI
3HAHWH MPY U3YYCHUU TpeaIMeTa 00eCIeunBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOTOOOpasHsi BEMIECTB HA OCHOBE OOITUX
MOHSITUI, 3aKOHOB U TEOPUN XHMUMU.

CrtpykTypa conepkanusi KypcoB — «Opranudeckas Xxumusi» U «O011ast 1 Heoprauuueckasi XuMus» copMUpPOBaHa B IIPOrpamMme
[0 XMMHUHM Ha OCHOBE CHCTEMHOIO MOAXOAAa K M3YYCHHUIO y4eOHOro marepuana U 0OYyCIOBJIEHAa MCTOPUYECKH OOOCHOBAHHBIM
pPa3BUTHEM 3HAHUU HA ONPEACIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHM4eCcKOM XMMHUH BEIIECTBA PACCMATPUBAKOTCS
Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUSI OPTaHUYECKUX COCAUHEHUN, a TAKXKE HA YPOBHE CTEPEOXUMHUUECKUX U IJIEKTPOHHBIX
MIPEACTABICHUI O CTPOEHUH BelecTB. CBeieHUsI 00 M3y4aeMbIX B Kypce BEIlleCTBaX Jal0TCs B Pa3BUTHH — OT YIJIE€BOJOPOJIOB JI0
CJIOKHBIX OWOJIOTMYECKH aKTHUBHBIX COeqUHEHWH. B Kypce opranmdeckol XMMHH TOJY4arOT pa3BUTHE CHOPMHPOBAHHBIC Ha
YpPOBHE OCHOBHOTO 00111ero oOpa3oBaHUs IEPBOHAYANIbHBIC MPEACTABICHUS O XUMHUYECKOW CBSI3M, KIacCHU(PUKAIIMOHHBIX
MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS], O XUMUYECKON PEAKIIUH.

[Tox HOBBIM YTJIOM 3peHHS B MpeamMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBAETCs U3YUSHHBIM HA YPOBHE OCHOBHOTO OOIIIETO
00pa3oBaHus TEOPETUUECKUM MaTepuai U (aKTOJOTHYECKUE CBEICHUS O BEIIECTBAX M XMMUYECKOW peakinu. Tak, B YaCTHOCTH,
B Kypce «OOmas W HeopraHuyeckas XUMHUS» OOYy4alomMMCS TPEIOCTaBISETCS BO3MOKHOCTH OCO3HATh 3HAYCHUE
MEPUOJNYECKOr0 3aKOHA C OOIIETEOPETHUECKUX M METOJOJOTHYECKUX MO3UIIMM, ITy0)Ke MOHATh MCTOPUUYECKOE H3MEHEHHUE

(yHKITUH 3TOTO 3aKOHA — OT 0000IIaroIIeH 10 0OBSICHSIONIEH U TPOTHO3UPYIOIICH.



Enunas cuctema 3HaHWA O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOWCTBAX M MPUMEHEHUH, a TAK)KE O XMMHYECKUX
PEeaKIMsIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUSI TOTOJHsAETCS B Kypcax 11 u 12 kiraccoB aneMeHTaMu CoJIep KaHus,
UMEIOIIUMH KYJbTYPOJIOTUYECKUNA U MPUKIATHON XapakTep. ITHU 3HAHHS CHOCOOCTBYIOT NMOHUMAHHUIO B3aMMOCBSI3U XUMHUH C
IPYTUMHU HayKaMH, PacKphIBAIOT €€ pOoJIb B TIO3HABATEIHHONM M TPAKTUYCCKON IEATEIBHOCTH YEIOBEKAa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAXEHUS K TIPOIECCY TBOPYECTBA B OO0JIACTH TEOPUM M TPAKTHUCCKUX MPWIOKCHUH XWUMHU, TOMOTAIOT
BBIITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX MpOOJIeMaX, CBSI3AHHBIX C XUMHUEH, KPUTHYECKH
OCMBICTTUBATh WH(OPMAITUIO U MPUMEHSTHh €€ I MOTOJHEHUS 3HAHWH, PEIICHUS] WHTEJUICKTYaJbHBIX U DKCIIEPUMEHTATBHBIX
MCCJIEIOBATENbCKUX 3a7a4. B 11emomM cosepikanue yueOHOro npeamMera « XMMuUsh TaHHOTO YPOBHSI U3yU€HUsS] OPUEHTUPOBAHO Ha
dbopMupoBaHUEe y 00yYaAIOIINXCS MUPOBO33PEHUECKOW OCHOBBI ISl MTOHUMaHUs GUI0COMCKUX UJeH, TAaKUX KaK: MaTEepHAIbHOE
EIMHCTBO HEOPTAaHWMYECKOTO M OPraHWYeCKOro MHpa, OOYCIIOBICHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM M CTPOCHHUEM,
MMO3HABAEMOCTh TPUPOJHBIX SIBICHUNU MYTEM OKCIEPUMEHTAa M PEUICHUS MNPOTHUBOPEUUN MEXAY HOBBIMH (aKkTaMH u
TEOPETHYCCKUMH TIPEIIOChUTKAMH, OCO3HAHHUE POJIM XUMHUHU B PEIICHUH DKOJIOTHYCCKUX MPOOJIeM, a TakKe po0IeM cOepekeHus
HEPTETUYECKHUX PECYPCOB, CHIPHS, CO3AAHMS HOBBIX TEXHOJIOTHI ¥ MaTEPHUAJIOB.

B nane pemenus 3aga4 BOCIUTaHUS, PA3BUTHUS M COITMATHM3AIMN O0YUYaIOIIMXCA TPUHATHIC TPOTPAMMON IO XUMHUH MOAXObI K
OTIPEIICICHUIO COJICPYKaHMS M MOCTPOSHUS TPEeaAMETa MPEAyCMaTPUBAIOT (OPMUPOBAHUE YHHUBEPCATBHBIX yUEOHBIX ICHCTBUH,
UMEIOIMX 0a30BOEC 3HAYCHHUE MJIs PA3IMYHBIX BHUIOB JIEATCIHLHOCTH: PEIIEHUsS MpoOJeM, MOWCKa, aHaiau3a U o0paboTKH
nHopMaIuu, HEOOXOIUMBIX I TPHOOPETCHHS OIbITa MPAKTHYECKOW M HCCIEAOBATCIIBCKON NESATeIbHOCTH, 3aHUMAIOIIeH

Ba’>XHOC MECTO B IIO3HAHUHU XUMHH.



B mpakTtuke mpenonaBaHus XMMHM Kak Ha YpPOBHE OCHOBHOIO OOILIEro OOpa30BaHMsA, TaK M Ha YPOBHE CPEIHETO OOIIEro
00pa3oBaHusl, TP ONPEAECICHUH COAEPIKATEIbHON XapaKTEePUCTUKH LIEJIEH N3YUeHHs IIPEeIMETa HallpaBJIECHUEM IEPBOCTENIEHHOM
3HaYUMOCTHU TPAJAULMOHHO NPU3HAETCA POPMUPOBAHUE OCHOB XUMUYECKOW HAYKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MPAKTUYECKON JESITEIbHOCTU YEJIOBEKAa W KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOU KyJbTypbl. C METOJUYECKON TOUYKH 3PEHUS
TaKOM MOAXO0J K OIIPEACIICHUIO LIEJIEH U3yYCHUS ITPEAMETA ABIISIETCS BIIOJHE OITPABIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHMSI IIaBHBIMU LEJISIMU U3YUYEHUS ITpeMeTa « XUMHus» Ha 0a30BoM ypoBHe (11-12 ki1.) sBasitoTCA:
(hopMHpPOBaHHUE CUCTEMBI XUMHUYECKUX 3HAHUW KaK BayKHEHIIEH COCTABISIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE
KOTOpPOM JIeXaT KIIOYEBbIE MOHATUSA, (PyHAAMEHTaJIbHbIC 3aKOHBI U TEOPUM XHMMUHU, OCBOCHHUE SI3bIKa HAyKH, YCBOEHHUE U
NOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOLIEHHI MHMPOBO33PEHUECKOIO XapakTepa, 03HAKOMJIEHHE C HUCTOpUEH MX pa3BUTUS U
CTaHOBJICHHS;

(dbopMHpOBaHUE U PA3BUTHE MPEACTABICHUH O HAyUYHbIX METO/IaX MMO3HAHUS BELIECTB M XUMUYECKUX PeaKuil, HEOOXOAUMBIX IS
MpUOOPETEHUS] YMEHHI OPUEHTHPOBATHCS B MHPE BEIIECTB U XUMUYECKUX SIBICHUH, HMMEIOUMX MECTO B NPHUPOJE, B
MPAKTUYECKON U MOBCEIHEBHOW JKU3HU;

pa3BUTHE YMEHHH U CIOCOOOB JAESTENBHOCTH, CBSI3aHHBIX C HAONIOJCHUEM M OOBSICHEHHMEM XHMHUYECKOTO SKCIEPUMEHTA,
coOJIr0IcHUEM TMpaBW1 0€30MacHOTO 0OpaIlleHHsI C BELIECTBaAMHU.

Hapsiny ¢ 3Tum, coaepkarenbHas XapakTEpUCTHKA LENed W 3a1ad M3y4eHMs MpeaMeTa B IPOorpamMme Mo XMMHUHM YTOYHEHA U

CKOPPEKTHUpPOBaHa B COOTBETCTBMU C HOBBIMU MPUOPUTETAMU B CHUCTEME cpeaHero oOmiero ooOpazoBanus. Ceroans B



NPEToIaBaHu XMMHHM B OOJbIIEH CTENeHW OTAAETCS MPEINOYTCHHE TMPAKTHYECKON KOMIIOHEHTE COJIep)KaHUs OOydeHUs,
OPUEHTHPOBAHHOW HA MOATOTOBKY BBIITYCKHUKA 00I1I€00pa30BaTEIbHON OpraHU3alliH, BIAJCIOIEr0 He HA0OPOM 3HAHUM, a
(GYHKITMOHATLHOW TPaMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHUSIMU aKTUBHOTO TOTYUYCHUS 3HAHUH U IPUMEHEHUS UX B PeabHOU
KU3HU JJIS1 peIICHUS PAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM Npu U3ydeHnHU IpeaMeTa « XUMUs TOMUHHUPYIOIIee 3HaYeHHe MPUOOPETAIOT TaKKe IENU U 3a7a9u, Kak:
ajanranus OOy4YaroIIMXCS K YCJIOBHMSM JMHAMUYHO pa3BHUBAIOIIETOCS MHUpa, (HOpMHpPOBAHME HHTEIUIEKTYalbHO pa3BUTOU
JMYHOCTH, TOTOBOM K CaM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPHHITHIO TPAMOTHBIX PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHUEM;

dbopMupoBaHHE Y OOYYarOIIMXCs KJIIOYEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIIMI), UMEIOIIUX YHMBEPCAJIbHOE 3HAYCHHE IS
pa3IMYHBIX BUOB JIESTEIBHOCTH:

perieHus: mpooisieM, MOMCKa, aHanu3a U o0paboTku MH(OpMaIK, HEOOXOIUMBIX JUIsl MPUOOPETEHUS ONBbITa JEATEIHLHOCTH,
KOTOpasi 3aHUMaeT BAKHOE MECTO B MO3HAHUM XUMUH, a TAKXKE JJIS1 OIICHKHU C TTO3UIIHI KOJOTHIECKON 0€30MaCHOCTH XapakTepa
BIIMSTHUS BEIIECTB M XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YeJIOBEKA U MPUPOIHYIO CPEIY;

pa3BUTHE T[I03HABATEIbHBIX MHTEPECOB, HHTEJUIEKTYalbHBIX M TBOPYECKHX CIOCOOHOCTEH OOydYaroluxcs: CIOCOOHOCTH
CaMOCTOSITENIbHO TPUOOpeTaTh HOBBIC 3HAHHUS MO XWMHUU B COOTBETCTBUU C JKU3HEHHBIMH MOTPEOHOCTSMH, HCIOJIB30BATh
COBpEMEHHbIE HWH(OPMAIMOHHBIE TEXHOJOTUH [UIsl TOMCKAa M aHajiu3a Y4eOHOM M Hay4yHO-TIOMyJSIpHOW WH(pOpMaluu

XUMHUUYCCKOI'0 COACPIKAHMA,



dbopMHpOBaHNE W PA3BUTHE y OOYUYAIOIIUXCSI ACCOIMATUBHOTO W JIOTUYECKOTO MBINUICHHUS, HaOII0JaTeIbHOCTH, COOPaHHOCTH,
aKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B YACTHOCTH, TIPH TJIAHUPOBAHUH M MPOBEJACHUN XUMHYECKOTO SKCIIEPUMEHTA,
BOCIIUTaHHWE y OOyYaIomUXcs YOSKIEHHOCTH B TYMAHHCTHUYECKON HANpaBIECHHOCTH XUMHH, €€ BXKHOH pPONHM B pPEIICHUH
IJI00ABHBIX TIPOOJIEM PAITMOHATBHOTO MPUPOIOTIONBE30BAHMS, IIOTTOTHEHHS YSHEPTETHIECKUX PECYPCOB U COXpaHEHUS
IPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOT0 OTHOIICHUS K TMPUPOAEC U CBOEMY 30POBBIO, a TaKXKe
MPUOOPETEHUST OMbITa MCIOJIb30BaHUS MOJYYEHHBIX 3HAHUU JJI8 TMPUHSATHS TPAMOTHBIX PEIICHUM B CUTYaIUsX, CBSI3aHHBIX
C XUMHYCCKUMU SBJICHUSIMH.

B ydeOHOM miiane cpenHero odiiero o0pa3oBaHus MpeaAMET « XUMHUsD» 0a30BOT0 YPOBHSI BXOJMT B COCTAB MPEAMETHOM 00J1acTH
«EcTecTBeHHO-HAYyYHbIE TIPEIMETHI.

OO6m1ee ynciio 4acoB, OTBEACHHBIX JJISI U3YUYEHUS] XUMHUH, Ha 0a30BOM YPOBHE CpEeAHEro oOlero oopa3oBaHuUsl, COCTaBIsAET 68
4acoB HO COTJIacHO ydueOHOMy kaneHmapHomy rpaduxy B 2023-2024 romy B 11 kmacce Oyner mposeneno 32 yaca (1 gac B

Henento), B 12 kimacce — 2 yaca (1 yac B Heneo).

COILEP KAHUE OBYYEHUA
11 KIIACC
OPTTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XMMHUM



IIpeamer OpraHUYECKOU XUMUHU: eé BO3HUKHOBEHUE, pa3BUTHE " 3HAYCHHE
B IIOJyYEHUHU HOBBIX BEIIECTB M MaTepHaioB. Teopus CTpoeHHs OpraHudeckux coeauHeHni A. M. byrtnepoBa, €€ OCHOBHBIE
nojioxkeHusi. CTpyKTypHbIE (DOpMyJbl OpraHMYecKuX BelecTB. ['oMoiiorus, nzomepusi. XUMHUYECKas CBS3b B OPraHMUYECKUX
COCMHEHUAX — OIMHAPHBIC U KPATHBIE CBS3H.

[IpeacraBnenre 0 KiIacCU(PUKALMK OpraHUYECKUX BemiecTB. HoMEHKIIaTypa OpraHM4ecKUX COEAUHEHUH (chucTeMaThyeckas) u
TPUBHUAJIbHBIE HA3BaHUS BAXKHEHIINX IIPEACTABUTEIIEH KIIACCOB OPTaHUYECKUX BEIECTB.

3KCHCDI/IM6HTEUIBHBIC MCTOJbI M3VUYCHHNA BCIICCTB M HUX npeBpameHm”I: O3HAaKOMJICHHUEC C O6p213].[aMI/I OpraHNYCCKHX BCHICCTB U

MaTepuallaMi Ha MX OCHOBE, MOJICJIMPOBAHNE MOJIEKYJ OpraHWYeCKUX BEIECTB, HAOIOICHUE M ONMMCAHUE JEMOHCTPAIIMOHHBIX
OTIBITOB IO MPEBPAIICHUIO OPTAaHUYECKUX BEIIECTB IPH HarpeBaHuu (TJIaBjieHUe, 0OyTJIMBaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTUUYSCKUN psa. MeTaH M dTaH — MPOCTEHINEe MPEICTaBUTEIN aJKaHOB: (DU3WUYECKUE U
XUMUYECKHE CBOMCTBA (PEaKIMK 3aMEIIICHUS U TOPEHUSI ), HAX0KACHUE B MPUPOJIC, MOTyYCHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM psiji. DTUJIEH U MIPOMUIIEH — IPOCTEHIINE TPEACTABUTENN AJIKEHOB: (PU3UUeCcKue 1
XUMHYECKUE CBOMCTBA (peakluy TUJIpHUPOBAHUS, TaJIOTEHUPOBAHUS, TUIpATAIIMHA, OKUCIICHUS U MOJMMEPHU3alliM), TOJIyYCHUE U
MIPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u metwnOyTtaaues-1,3: cTpoeHue, BaXKHEHIIME XUMUYECKUE CBOWCTBA (peakius MOTUMEPH3AIUN).

[TonydeHne CHHTETUYECKOTO KayuyKa U PE3UHBI.



AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHMSI, TOMOJIOTUUECKUH psiji. ALETUIIEH — MPOCTEUIINIA MPEACTaBUTENb AIKUHOB: COCTaB,
cTpoeHune, (U3NIECKUEe U XMMUYECKUE CBOMCTBA (PEaKITMU THAPUPOBAHMS, TaIOTCHUPOBAHUS, THIPATAIIUU, TOPCHHS ), TIOTYyUCHUE
U TIPUMEHEHHUE.

Apenbl. beHzoin: coctaB, cTpoeHHe, (PU3MYECKHE M XUMHUYECKHE CBOWCTBA (pEaklUH TAJOTCHUPOBAHWS M HUTPOBAHUS),
MOJIyYeHHUE U IPUMEHEHHE. 10yon. cocmas, cmpoeHue, usuieckue u Xumuieckue ceotucmaa (peakyuu 2ano2eHuposanus u
HUMPOBAHUs), NoJyuyeHue U  npumeHerue. TOKCUYHOCTh apeHOB. ['eHeTHMYeckas CBA3b MEXKIY YIJIIEBOJOPOJaMH,
MPUHAJJICKAITUMHU K Pa3IUYHBIM KJIACCaM.

[IpupoHbie UCTOUYHUKH YTIIEBOJ0poaAOB. [Ipupoansiii ra3 u nonytHsle HedTsHbIE ra3bl. Hedth u €€ mpoucxoxaenue. Crnocoob
nepepaboTKku He(THU: MEePEroHKa, KPEKUHT (TePMUYECKUM, KaTalUTUYECKUi), mupoiu3. [IpoaykTel mepepaboTku HepTH, HX
MIPUMEHEHUE B MMPOMBIIICHHOCTH U B ObITY. KaMeHHBIN yrojb U MPOAYKTHI €r0 epepaboTKH.

3KCH€DI/IMGHTEUII>HBIG MCTOJbI M3VYCHHNA BCIICCTB M HUX HDGBDameHHﬁI O3HAKOMJICHHUC C O6paSI_IaMI/I IiacTMacC, KaydyykKoB H

PE3HUHBI, KOJUICKIIMU «He(l)Tb» )41 <<YFOJ'IB>>, MOJCIHUPOBAHUC MOJICKYJI YIJICBOAOPOAOB MW  TI'aJIOTCHOIIPOU3BOAHBIX,

MPOBEICHNE MPAKTUYECKOW PAOOTHI: MOJyYEHHUE STUJIEHA U U3YUYEHHUE €0 CBOWCTB.

PacuéTHrle 3aa4u.

Bbluucienus no ypaBHEHHIO XMMUYECKOU peakuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA MM MPOAYKTA PEaKLUu

I10 U3BCCTHBIM MAcCCcC, O6’béMy, KOJIMICCTBY OJJHOT'O U3 MCXOAHBIX BCIICCTB HUJIN ITPOAYKTOB peaKHI/II/I).

Kucaopoacoaepxamme opranudeckue coeJUHEHUs



[IpenenbHble OAHOATOMHBIE CHOUPTHL. METaHOJI M 3TAHOJ: CTPOCHHE, (PU3NYECKHE M XUMHUYECKHME CBOWCTBa (peakiuu C
AKTUBHBIMH METAJJIAaMH, TaJIOT€HOBOJOPOJAMH, TOPEHHE), NMpUMEHEHUE. BogopoaHble CBSI3W MEXKIY MOJEKYJIAMH CIHUPTOB.
JlelicTBME METaHOJa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHuoroaroMHbie CIIUPTHL. DTUICHTIIMKOIb U TJIMLEPUH: CTPOEHUE, (PU3MUECKUe M XMMHUYECKHUE CBOWCTBA (B3aMMOJICHCTBHUE CO
HIEJIOYHBIMH METAJIJIaMH, KaYEeCTBEHHAsl peaKIusl HA MHOTOATOMHbBIE CIUPTHI). JleiicTBUe Ha opraHu3M uenoBeka. [IpuMenenue
[JIMIEPUHA U STUJICHTIIUKOIIS.

@DeHOJI: CTPOCHHUE MOJIEKYJIbI, PU3HMUECKUE U XUMUYECKHE CBOMCTBAa. TokcMYHOCTh (eHouna. [Ipumenenue dpenona.

Anpaerunbl u kemonsi. Dopmanbaeru, aeTaabAerul; CTpoeHrue, PU3NYecKre 1 XUMHUYECKUE CBOMCTBA (PEaKIMi OKUCIICHUS U
BOCCTaHOBJICHUS, KAYECTBEHHBIE PEAKIINH), TOTyYCHUE U IPUMEHECHHE.

OOHOOCHOBHBIE MpEEIbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbHHAs U YKCYCHas KUCJIOThI: CTPOCHHUE, (PU3NYECKUE U XUMUYECKUE
cBoOicTBa (CBOMCTBa, OOIIME JUIs Kjacca KHUCJIOT, peakuus dSTepuduKaium), noiaydeHue u npumeHeHue. CreapuHoBas u
OJICMHOBAas KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX KHUCIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, HX
MOIOIIIEE IEUCTBHUE.

Crnosxnble 3(pHpbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['maponu3 cnoxubix 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue
XKUPOB. bronornueckas poJib JKUPOB.

VYrieBoapl: coctaB, KiacCUpUKAIMSA YTIEBOAOB (MOHO-, JU- W TOJHMCAaxXapuabl). [JI0KO3a — MPOCTEHITNIT MOHOCAaXapHI:

OCOOCHHOCTH CTPOCHHSI MOJEKYJbl, (U3MYECKMEe W XHUMHUYECKHUE CBOMCTBa (B3aumojelictBue ¢ rugapokcunoMm meau(ll),
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OKHCJICHME aMMHa4HbIM pacTBOpoM okcujaa cepedpa(l), BoccTaHoBieHHE, OpOXKEHUE TIIOKO3bI), HaXOXIACHUE B IMPHUPOJIE,
MIpUMEHEHUE, Orosiorndeckas poib. @otocunte3. OpykKTo3a Kak U30MEp TIIFOKO3bI.

Kpaxman u nemwnonosa kak npuposbie noauMepsl. CTpoeHre Kpaxmana U Hesuirono3sl. Ou3nyeckue 1 XuMUYEeCKUEe CBOKMCTBA
Kpaxmaiia (TUAPOIIU3, KAYECTBEHHAS! PEAKIIHs C UOJIOM).

SKCHCDI/IMGHTEUIBHBIC MCTOAbI HM3YUYCHHUA BCIICCTB M HX HDGBDaH_IeHﬂﬁl IMPOBCACHUC, Ha6J'IIOI[eHI/IC Hn OIIMCAaHHC

JIEMOHCTPALIUOHHBIX OTBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHBIC PEAKIIUU OJTHOATOMHBIX CIIUPTOB (OKHCIIEHUE ITAaHOJA OKCHIOM
Menu(Il)), mMHOrOaToMHBIX CHUPTOB (B3auMojelcTBUE TuHIepuHa ¢ ruapokcuaoM Menu(Il)), anpaerunoB (OkuciIeHUE
aMMUa4yHBIM pacTBopoM okcuna cepedpa(l) u rumpoxcuaom meau(ll), BlammonelicTBue Kpaxmajia C HOJOM), IPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

PacuérHrle 3agaun.

Brluncienus mo ypaBHEHUIO XUMUYECKON peakIuu (Macchl, 00bEMa, KOJTMYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTA PEaKluu
10 U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINH).

A3oTcozepKalume OpraHu4ecKue COeINHEHMUS.

AMMHOKHCIIOTHI Kak aMm(pOTEepHbIE OpraHudeckrue coeuHeHusi. Pu3nyeckre 1 XUMHUUECKHE CBOMCTBA aMUHOKHCIIOT (Ha TIpUMepe
IMIMHA). buonornueckoe 3HaueHre aMUHOKUCIIOT. [lenTuapl.

benkn kak mpupoIHBIE BBICOKOMOJICKYJSIPHBIE coenuHeHus. llepBu4Has, BTOpPUYHAS W TPETUYHAS CTPYKTypa OEIKOB.

XUMHUYECKHE CBOMCTBA OCJIKOB: THAPOJIN3, IeHATypalvs, KaYeCTBCHHBIC PEaKIIMU Ha OEJIKHU.
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SKCHCDI/IMGHTEUH)HLIC METOAblI M3YYCHHS BEIIECTB M MX NPEBPAILLICHUN: H3.6JII-OI[€HH€ N OIIMCAHHUC NCMOHCTPAIIMOHHLIX OIIBITOB!:

JeHaTypauus OelIKOB IPU HarpeBaHUU, [[BETHBIE PEAKIIMH OEIKOB.

BricokoMoJIeKy I pHbIE COeUHEHUS

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMEpP, IOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb
MTOJIMMEPU3AIUU, CPEIHss MOJIEKyJsipHass Macca. (OCHOBHBIE METOABI CHHTE3a BBICOKOMOJEKYJISIPHBIX COEAUHEHHA —
[TOJIMMEPU3ALUA U ITOJIMKOHCHCALINS.

SKCHCDI/IMGHTEUIBHBIC MCTOJbI HM3VUYCHHA BCHICCTB M HX HDCBD&H.[CHI/II)’IZ O3HAaKOMJICHHUC C O6pa3HaMI/I MNpHUPOJHBIX U

HCKYCCTBCHHBIX BOJIOKOH, IIACTMACC, KAYIYKOB.

MeXIpeIMETHBIC CBSI3U.

Peanm3zanust MexXnpeIMETHBIX CBSI3€U MPU U3YYEHNH OPraHMYECKOM XUMHUH B 10 Kacce OCyIIECTBISETCA YEPE3 UCITOIb30BAHUE
KaKk OOIIMX €eCTEeCTBEHHO-HAyYHBIX MOHSITHH, TaK M TOHATUH, SBISIONIMXCA CUCTEMHBIMU [UIsl OTHENBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIEC MOHATHA: SIBJICHUE, HAYYHbIN (DaKT, TMIOTE3a, 3aKOH, TEOpHUs, aHallu3, CUHTE3, Kiaccudukanus,
NePUOANYHOCTb, HAOJIOIEHUE, U3MEPEHNUE, SKCIIEPUMEHT, MOICTUPOBAHUE.

dusuka: MaTepus, SJHEPIHsl, Macca, aTOM, JJIEKTPOH, MOJIEKYJIa, SJHEPTE€TUYECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHME BEILECTBA, PU3NUECKUE BEIIUYMHBI U €IUHULIBI UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BelIECTB B OpraHu3Me, (OTOCHHTE3, OMOJIOTMYECKHM AKTHUBHBIE BEILECTBA

(Oenku, yrneBobl, KUPbl, HPEPMEHTHI).
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FGOI’pa(i)I/IH: MHUHCPAJIbI, TOPHBIC ITIOPOJALI, ITIOJIC3HBIC HCKOIIACMBIC, TOIIIIMBO, PECYPCHI.
TexHomnorus: IMUIICBLIC IMPOAYKTBI, OCHOBBI PAIMOHAJIIBHOIO IMHUTAHWA, MOIOIIUC CPCACTBA, JICKAPCTBCHHBIC M KOCMCTUYCCKHUC

IIpCIiapaTbl, MAaTCPHUAJIbl U3 HCKYCCTBCHHBIX 1 CUHTCTHYCCKHNX BOJIOKOH.

12 KUIIACC

OBIIAA U HEOPTAHNYECKASA XUMHUA

Teopernueckue 0CHOBbI XUMUM

XUMHUUYECKHH AyieMeHT. ATOM. SAApo aroma, U30TOMbI. DJIEKTPOHHAS 000JI0YKa. DHEPTreTUYECKHUE YPOBHH, TTOTypPOBHH. ATOMHBIE
opbutanu, s-, p-, d- aneMenTbl. OCOOEHHOCTH pachpeieNieHus SJICKTPOHOB MO0 OPOUTAIISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX
MepUOA0B. DJIEKTPOHHASI KOH(UTYpaIUsi aTOMOB.

[Tepuonuyeckunii 3akoH u llepuonnueckas cucrema xumuueckux 3yemMeHToB J[. Y. MenneneeBa. CBsI3b NEPUOANUECKOTO 3aKOHA
n llepuonnueckord cucteMbl Xumuyeckux osiemeHToB [[. WM. MenaeneeBa ¢ COBpPEMEHHOW TEOpUEH CTPOEHHUS ATOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUECKUX 3JIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CJIOKHBIX BEILIECTB IO TPYyIIaM U
nepuogaM. 3Ha4eHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHU HAYKHU.

CrpoeHue BemiecTBa. XUMHUYECKas CBsA3b. Bujabl XUMUYECKOW CBs3U (KOBaJCHTHAs HEMOJISIpHAs W TOJISIpHAs, WOHHAs,
MeTayuimueckas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOW XHMMHUYECKOW CBs3M (OOMEHHBIA U JOHOPHO-aKIENITOPHBIN).

Bopoponnas cBs3b. BaieHTHOCTh. DI€KTPOOTpUIIATENBHOCT. CTENEeHb OKUCICHUS. IOHBI: KATHOHBI M AaHUOHBI.
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BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHA. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIIIMYECKUX
peméToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUNIMYECKON PEILIETKH.

ITonsiTHE O TUCHIEpCHBIX cucTeMax. VICTHHHBIE U KOJUTOMAHBIE PACTBOPBI. MaccoBast 10JIsl BEIIECTBA B paCTBOPE.

Knaccudpukanus Heopranuueckux coenuHeHuid. HomeHknaTypa HEOpraHMYECKHX  BEIIECTB. [ eHeTHdeckas CBA3b
HEOPTaHUYECKHUX BEIIECTB, IPUHALIEKAIIMNX K PA3TUYHBIM KIJIACCaAM.

Xumnyeckas peakuus. Kinaccudukanys XuMU4eCKUX peakuil B HEOPraHWUYECKON U OpraHu4eCKOW XUMHH. 3aKOH COXpPaHEHUS
MacCChlI BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALEHNS SJHEPTUHN TP XUMUYECKUX PEAKLIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3nyHbIX (hakTopoB. OOpaTuMble peakuuu. XUMHU4Yeckoe paBHOBecue. DakTopsl,
BIIAAIOLIME HA COCTOSIHUE XUMHUYeCcKoro pasHoBecus. [Ipunnun Jle [arense.

Onextponutuyeckass auccounanus. CunbHble M ciadble 3ieKkTponuTbl. Cpena BOAHBIX PAcTBOPOB BEIIECTB: KHUCTaf,
HEUTpabHasi, IIEJIOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

SKCHCDI/IMCHTEUIBHBIC MCTOAbI HM3YUYCHHUA BCHICCTB MW HMX HD@BD&LL[GHPII)'II ACMOHCTpanus Ta6J'II/II_I «HepI/IO)II/I‘I€CKa$I cucremMma

xuMuueckux — anementoB  JI. M. MeHneneeBa», M3ydeHHE MOJACICH  KPUCTALIMYECKUX  PEMIETOK,  HaOIIOJACHHUE
Y OMKCaHUE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKEHHE MEPOKCHAa BOJAOPOAA B MPUCYTCTBUM KaTaau3aTopa,
OTIpeJIelICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCAIHHOTO WHIAMKATOPA, PEAKIIMU UOHHOTO OOMEHa), IPOBEICHUE
MpaKTUYEeCKON paboThl «BiusHue pa3audHbIX (DAKTOPOB HA CKOPOCTh XMMUYECKOU peaKIum.

PacuérHrle 3aa4n.
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PacuéTel 0 ypaBHEHUAM XMMHUYECKUX PEAKIIUI, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOJIb30BAHUEM IOHATHS
«MaccoBasi 10J151 BEUIECTBAY.

Heoprannueckasi Xumus

Hemerannsl. [lonoxenue nemeramnoB B [lepuoanueckoit cucteme xumudeckux snemeHToB [I. M. MenneneeBa u oco0eHHOCTH
CTpoeHus aTOMOB. PU3NYECKHE CBOMCTBA HEMETAIOB. AJIOTPONMUS HEMETAIJIOB (HAa MpUMEpE KUCIopona, cepbl, Gocdopa u
yTJIEpOJIa).

XHUMHYECKHE CBOMCTBA BaKHEHIIMX HEMETAJUIOB (TajJoreHoB, cephl, a30Ta, Gocdopa, yriepoaa U KpeMHHs) U UX COECIMHEHUN
(OKCHII0B, KUCIIOPOACOAECPKAIINUX KUCIOT, BOJOPOIHBIX COETUHEHHIN).

IIpuMeHeHne BaKHENIINX HEMETAJIJIOB U UX COEIMHEHH.

Meramnbl. Ilonoxxenne MeramioB B Ilepumoamueckoil cucreme xumuueckux saemeHToB J[. M. MenneneeBa. OcoOGeHHOCTH
CTPOEHMSI DJIEKTPOHHBIX 000J04YeK aTroMoB MeTauioB. OOmue ¢usnueckue cpoiictBa MeTawioB. CrulaBbl METaslIOB.
DIIEKTPOXUMHUYECKUN DA HANTPSIKEHUN METAJIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIINX METAUIOB (HATPUM, Kadul, KaJabllMid, MarHui, allFOMUHUM, IIUHK, XPOM, JKEJI€30, MEJlb) U UX
COCIMHEHU.

OO61ume crnocoObl NoJydyeHust MeTaIJIoB. [I[pruMeHeHrne MeTaioB B ObITY U TEXHUKE.
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SKCHCDI/IMGHTEUH)HBIC METOAbl M3YUYCHHS BEIICCTB U MX IPEBPAILLICHUM: N3y4YCHHC KOJUICKIHUH «Mertamnisl u CIIJIaBbI», O6p8,3HOB

HCMCTAJUIOB, PCHICHHUC JSKCIICPHUMCHTAJIBHBIX 3a1a4, Ha6J'IIOI[eHI/IC U OIMUCAHUC JCMOHCTPAINMOHHBIX U J'Ia60paTOpHBIX OIIBITOB
(BSaHMOHeﬁCTBﬂe T'MApOKCHUaa AJIFOMHUHHA C PaCTBOPpaMU KUCJIOT U HIGJ'IO"ICﬁ, Ka4YCCTBCHHBIC PCAKIIMN HAa KaTHOHBbI MCT&J’IJ’IOB).

Pacuérurle 3agaun.

Pacuétel Macchl BemiecTBa WM 00bEMa Tra30B MO HU3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO W3
yYaCTBYIOIIUX B PEAKIUU BEIIECTB, pacu€Tbl Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIU OJHO U3
BEIIECTB UMEET MPUMECH.

XuMHUSA U KU3Hb

Ponp xumun B oOecrieueHUH SKOJOTHYECKOM, PHEPreTUYECKON M MUINEBOM O€30MaCHOCTH, Pa3BUTUU MeauluHbl. [loHaTtue o
HAaYYHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIIUH.

[IpeacraBnenust 00 0ONUX HAYYHBIX TPUHIIMIIAX TPOMBIIIUICHHOTO MOTYYEHUS BaKHEHUIITUX BEIIECTB.

UenoBek B MHUpPE BEIIECTB M MATEPUATIOB: BAXKHEUIIME CTPOUTEIBbHBIE MATEPUANIbl, KOHCTPYKIIMOHHBIE MaTepHuaibl, KPacKH,
CTEKJIO, KepaMHKa, MaTepUalibl JJIsl DJICKTPOHUKU, HAHOMATEpUAJIbl, OpPraHWUYECKUE U MUHEPAJIbHbIC YA0OPEHHUS.

XUMHUSI 1 3I0POBBE YETIOBEKA: MPaBUJIa UCIIOJIH30BAHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuiia 6€30MacHOr0 UCIOIb30BaHUS
MpenapaToB OLITOBOW XUMHUU B MOBCEAHEBHOMN KU3HHU.

MexnpeaMeTHble cBsi3u.Peanuzarus MeXIPEAMETHBIX CBsI3el MPU U3yYEeHUU OOIIEeH M HeopraHWdeckod xumuu B 11 kiacce

OCYIICCTBIIACTCA 4€PE3 NCIIOJIb30BAHUE KaK O6H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIAIOIIUXCSA CHCTCMHBIMHA

AJIA OTACIIBHBIX MMPEAMETOB €CTCCTBECHHO-HAYUYHOI'O LIMKJIA

16



OOmue ecTecTBEHHO-HAyYHbIC TIOHATHS: HAy4HBIM (akT, THIOTE3a, 3aKOH, TEOpHUs, aHAJIM3, CHHTE3, KiIacCHUpUKaIUs,
MEePUOANYHOCTh, HAOJIIOJIEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPEHUE, SIBJIICHUE.

dusuka: maTepusi, IHEPrus, Macca, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOI, PAAUOAKTUBHOCTH, MOJICKYIA,
DHEPTeTUYECKUA YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHME BENIeCTBa, (DM3MUYECKUE BETUYMHBI U CIUHUIIBI HX
M3MEPEHUS, CKOPOCTh.

buonorus: kneTka, opranusM, SJKocucTemMa, omocdepa, Makpo- 1 MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpTraHU3Me.
I'eorpadusi: MuHepasbl, TOpHBIE TOPO/IbI, MOJIE3HBIE UCKOTIAEMbIE, TOTUIMBO, PECYPCHI.

TexHOIOTHSA: XMMUUYECKAs MPOMBIILICHHOCTh, METALTYPIHus, TPOU3BOACTBO CTPOUTEIBHBIX MAaTEPUAIIOB, CEJILCKOXO35HCTBEHHOE
MIPOM3BOJICTBO, MHIIEBAs POMBIIIUICHHOCTh, (hapMalleBTUYECKAs IIPOMBIIIJIEHHOCTD, MPOU3BOICTBO KOCMETHUECKUX IIPENapaToB,

MMPOU3BOACTBO KOHCTPYKIIMOHHBIX MATCPHAJTIOB, 3JICKTPOHHAA HIPOMBIIIJICHHOCTb, HAHOTCXHOJIOTI'HH.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI IO XHMMHUU HA BA3OBOM YPOBHE
CPEJJHET'O OBHIET'O OBPA3OBAHMUS

JIMUHOCTHBLIE PE3YJIBTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHUSI 00YYAIOIIMMUCS MPOrpaMM CPEAHEro 00IIero oopa3oBaHuUs
(JIMYHOCTHBIM, METAIIPEAMETHBIM U MPEAMETHBIM). HayuHO-MeTOAM4ecKoi OCHOBOM /i pa3paOdO0TKH TUIAHUPYEMBIX PE3YJIbTaTOB

OCBOEHUS IIPOIPaMM CPEIHETO 00IIEro 00pa30BaHUs SBISIETCS CUCTEMHO-AEATEIBHOCTHBIN IOAXO/.
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B cooTBeTCTBUM € CHCTEMHO-/IEATENBHOCTHBIM ITOAX0/I0M B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpeaMeTa « XUMUSD)
Ha YPOBHE Cpe/IHero o01ero oopa3oBaHys BbIIEIECHBI CIEIYIONUE COCTABISIONINE:

OCO3HaHUE 00YyYaroIMMHCI POCCUICKOM Ipa)K1aHCKOM MIEHTUYHOCTH — FOTOBHOCTU K CaMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U
CaMOOIPENEIIECHUIO;

HaJM4Me MOTUBALIMH K O0YyUEHHIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUM JTUYHOCTH Ha OCHOBE KJIIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPATULMMI
0a30BOil HAYKU XUMMHH;

TOTOBHOCTh U CIIOCOOHOCTHh OOYYaIOIIHUXCSl PyKOBOJCTBOBATHCSI B CBOEH JIEATEIbHOCTU IIEHHOCTHO-CMBICIIOBBIMHM YCTAHOBKAaMH,
IPUCYIIMMHU LIEJTOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;

HaJM4Ke MPAaBOCO3HAHUSA SKOJOTUYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTh LEIH U CTPOUTH KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS MpeaMeTa « XUMUs JTOCTUTaloTCA B €UHCTBE YUEOHON U BOCIIUTATENIBHOMN JESTEIbHOCTH B
COOTBETCTBUHM C T'YMAHUCTHYECKUMH, COIIMOKYJIbTYPHBIMU, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMH M HJACAJIaMU POCCUHCKOIO
IPAXXKJAHCKOTO OOIIECTBA, MPUHATHIMU B OOLIECTBE HOPMaMU M MPABWIAMH TOBEACHHS, CIOCOOCTBYIOIIMMHU MpoLeccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U HDABCTBEHHOT'O CTAHOBJICHUSI TMYHOCTH 00YYarOIINXCSl.

JIM4HOCTHBIE pE3yJIbTaTbl OCBOGHHUS IMpeaAMeTa «XHUMHS» OTpaxaroT COOPMUPOBAHHOCTh OIbITA I[TO3HABATEIIBHOW U
MPAKTUYECKOHN JAESATeIbHOCTH 00yUaIOIUXCs 110 pealn3alii MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOr0 BOCIUTAHUA:

OCO3HaHUs O0YYAIOIMIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPAB M 00S3aHHOCTEN, YBAXKEHUS K 3aKOHY U ITPABOMOPSIKY;
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NPEJCTABJICHUS O COITMAIBHBIX HOpMaX M MPaBUIIaX MEKIMYHOCTHBIX OTHOIIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOU TBOPYECKOM JACSITSIBHOCTH MPHU CO3JaHUHU YUIEOHBIX MMPOCKTOB, PEIICHIH YUYEOHBIX 1 MTO3HABATCIIBHBIX
3aJ1a4, BBITIOJTHEHUH XUMHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHThI IPYTHUX NP aHaJIN3€ Pa3InyHbIX BUIOB
y4eOHOU eI TEeTbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHUA:

IIEHHOCTHOTO OTHOIICHHS K UCTOPUIECKOMY M HAYYHOMY HACJICANIO OTCUCCTBCHHON XUMUM;

yBaKEHUS K MPOIIECCY TBOPUECTBA B 00JACTH TEOPUU U MPAKTUYECKOTO TPUMEHEHUSI XUMUHU, OCO3HAHUS TOTO, YTO JTIOCTUKECHUS
HayK{ €CTh Pe3yJIbTaT JUIUTEIbHBIX HAOIIOJEHUN, KPOTIOTIMBBIX IKCIIEPUMEHTAIBHBIX MMOUCKOB, MOCTOSIHHOTO TPy/Aa YYEHBIX U
MIPaKTHUKOB;

WHTEpeca M TO3HABaTEJIbHBIX MOTHMBOB B MOJYYEHHUU W TOCIEIYIONIEM aHaiu3e WH(OpMaIluu O MEePeNOBBIX TOCTHKEHHSIX
COBPEMEHHOW OT€UYECTBECHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIVH, CBSI3aHHBIC C XUMUYCCKAMU SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIC PEIICHMUSI, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TIOBEIACHHWE M TIOCTYIIKM CBOMX TOBApHWINEH C TMO3UIIMH HPABCTBEHHBIX M IPABOBBIX HOPM H

OCO3HAHME MOCHEACTBUN ITUX MMOCTYIIKOB;

19



4) bopMupoBaHus KYJIbTYPbI 310POBbSI:

MOHMMAaHUA IEHHOCTE! 3I0pOBOT0 U 0e30macHOro o0pas3a KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY
(bU3UYECKOMY U TICUXUYECKOMY 3/10POBBIO;

COOJTIOICHUS TTPaBUJI O€30MaCHOT0 OOpAIIEHUs C BEIIECTBAMHU B OBITY, TOBCEITHEBHOM JKU3HH U B TPYAOBOH EATEIHLHOCTH;
MOHMMAHUS IICHHOCTH TPaBWJI HHIWBUIYaJbHOTO M KOJUIEKTUBHOTO O€30MacHOrO TOBEACHUS B CHUTYAIUSAX, YIPOKAIOIIUX
310POBBIO U KWU3HHU JIKOJICH;

OCO3HaHUS TIOCTEACTBUIA U HEMPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHUS AIKOTOJIsl, HAPKOTUKOB, KypeHUs);

S) TPy10BOr0 BOCTIUTAHUS:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BATENbCKOW NEATENbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOH U
JIPYTUX BUJIAX JACSITCIBHOCTH;

YCTAaHOBKM HAa aKTUBHOE y4acTHE€ B PEIICHUH MPAKTUYECKHUX 3aJlay COIMAIIbHOW HaIpaBJIECHHOCTH (B paMKaxX CBOETO Kiacca,
IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY M3YUCHHIO TIPOdECcCHil pa3InIHOro pojia, B TOM YMCJIe Ha OCHOBE MPUMEHEHUS IPEeIMETHBIX 3HAaHUHN
10 XMMUHU;

YBXXEHHUSI K TPYLy, JIOASM TPyia U pe3yibTaTaM TPYAOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBHIOOPY WHIMBHUAYAJIBHOM TPaeKTOpPHHM 00pa3oBaHusi, Oyaymed mnpodeccun u peanu3anuu
COOCTBEHHBIX KH3HEHHBIX TUIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIMIOCOOHOCTEH K XMMHUHM, MHTEPECOB M MOTpPeOHOCTEH

00IIIeCTBA;
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6) PK0JIOrHYEeCKOr0 BOCIIMTAHHS

AKOJIOTUYECKHU LEIECO00PA3HOr0 OTHOLIEHUS K IPUPOJE, KAK HCTOYHUKY CYLIECTBOBAaHHUS )KU3HU HA 3EMIIE;

IOHMMAaHUs TJI00AJBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIEM, BIUSHUS YKOHOMUYECKUX MTPOLIECCOB HA COCTOSIHUE MTPUPOIHON U
COLIMAJIbHOM CpEbI;

OCO3HaHUSl  HEOOXOAMMOCTH  HCIOJB30BAHMS  JOCTMKEHUHM  XUMUM  JUIsl  PEIICHHS  BOMNPOCOB  PAIlMOHAIBLHOTO
IIPUPOOIIOIb30BAHMS;

AKTUBHOI'O HENPHUATUS JACUCTBHUM, MPUHOCAIIMX BpEed OKPYKAIOIIEH NPUPOJHOM CPEAE, YMEHHS NPOTHO3HPOBATH
HEeOJIaronpusITHBIE SKOJOTUYECKUE MOCIEACTBUS IPEAIPUHUIMAEMbIX AEUCTBUI U IPEJOTBpAIATh UX;

HaJU4Msl Pa3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, HKOJIOTMYECKOM KYyJIBTYpbl, OIBITA JEATEIBHOCTH 3KOJOTMYECKOU
HaIlpaBJICHHOCTH, YMEHHUS pYKOBOJACTBOBATbCS HMHU B IIO3HABATEIbHON, KOMMYHHMKATUBHOW U COLMAIbHOW IPAKTHKE,
CIIOCOOHOCTH U YMEHHMSI aKTUBHO IPOTUBOCTOSATH UIE0JIOTHH XeMo(poouu;

7) 1EHHOCTH HAYYHOI'0 IIO3HAHUS:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHMS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOILIECTBEHHOW MPAKTUKHU;
MOHUMAaHUs CNEeUU(PUKH XMMHUU KaK HayKH, OCO3HAHHUS €€ pojiu B (POPMHUPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBIILJIECHMUS,

CO3aAaHHNH LCJIIOCTHOI'O IMPCACTABICHUA 00 OKpPYy)KaromeM MUPEC KaK O CAUHCTBC MMPUPOAbI U YCIIOBCKA, B ITO3HAHWHU IIPUPOAHBIX

3aKOHOMEPHOCTEHN U pelIeHUuU Ipo0JIeM COXpAHEHUsI PUPOIHOTO PAaBHOBECHS;
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yOEXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHH JUIsI COBPEMEHHOM IUBWIIM3AIMKM: B €€ TYMaHMCTHYECKOW HANpaBICHHOCTU U
BAXHOW POJM B CO3JAaHMM HOBOW 0a3pl MaTEpUaIbHOW KYJIbTYpbI, PEIICHUU TI00ATbHBIX MPOOJIEM yCTOHYMBOIO Pa3BUTHUS
YeJIOBEUECTBA — ChIPhEBOM, YHEPTreTUYECKOM, MUIIEBOM U SKOJOTUYECKON O€30IaCHOCTH, B PA3BUTHU MEAUIIMHBI, 00€CTIeUeHUN
YCIIOBUH YCIIEITHOTO TPYAA U SKOJIOTHUYECKU KOM(POPTHOM KU3HU KaXI0T0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: NMOHMMAaHHWs CYHIIHOCTM METOAOB IO3HAHHWS, HWCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH MCHOJIb30BaTh MOJy4yaeMble 3HAHUS JUIsl aHAJIN3a U OOBSICHEHUS! SIBJICHUM OKPYXAIOIIEro MUpa 1 MpOUCXOASIIUX B
HEM W3MEHEHUH, YMEHHMs J1eJaTh 0OOCHOBAaHHBIE 3aKJIIOUEHHSI Ha OCHOBE HAyUYHBIX (PAKTOB M MUMEIOIIMXCS JAHHBIX C LEJbIO
IIOJIyYEHHUs JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOATEIbHO UCIIOB30BaTh XUMUYECKUE 3HAHUS JJIs1 peLIeHUs POOJIEM B peabHBIX )KU3HEHHBIX CUTYaLIUAX;
MHTEpeCca K NO3HAHUIO U UCCIIE0BATEIBCKON AEATEIBbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HENPEPHIBHOMY 00Opa30BaHUIO M CaMOOOPa30BAHUIO, K AKTUBHOMY MOJIYYEHHIO HOBBIX 3HAHUH 110
XUMHUU B COOTBETCTBUH C KU3HEHHBIMHU MOTPEOHOCTAMH;

MHTEpPECa K OCOOECHHOCTAM TPYy1a B Pa3IMUHBIX cepax NpoPeCCHOHATBHON AEATEIbHOCTH.

METANPEAMETHBIE PE3YJIBTATBI
MetanpeameTHbIe pe3yabTaThl OCBOECHHS Y4eOHOTO MpeaMeTa « XMMUs» Ha YPOBHE CPEAHETO 00IIEro o0pa3oBaHMsl BKIIOYAOT:
3HauUMMbIEe 1 (OPMHUPOBAHUS MHUPOBO33PEHUSA OOYyYAIOUIUXCS MEXIUCUUILTMHAPHBIE (MEXMIpPEeIMETHbIE) OOIleHayYHbIe

IMOHATH:A, OTPAXKAIOIHEC EJTOCTHOCTD HaquOﬁ KapTHUHBI MUpPa U CHCHI/I(l)I/IKy MCTOJ0B IMO3HAHUS, UCITIOJIb3YEMbIX B CCTCCTBCHHBIX
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HayKax (Marepusi, BEIIECTBO, DHEPrus, sIBICHUE, MPOLECC, CUCTEMA, HAay4YHbIM (aKkT, NPUHLUI, TMIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsl, HCCIIEOBAaHUE, HAOIIOIEHNE, UBMEPEHUE, IKCIIEPUMEHT U APYTHE);

YHHUBEpCaJIbHbIE yueOHbIE NEHCTBUS (MIO3HABATEIbHbIE, KOMMYHUKAaTUBHBIE, PETYJIATUBHBIE), oOecreunBaromme GopMUpOBaHUE
(GYHKIIMOHATBHOW IPaMOTHOCTH M COITMAIEHOM KOMITETEHIIUN 00yYaroInXCs;

CIIOCOOHOCTBh 00YYaIOLIMXCSl UCIOIb30BaTh OCBOCHHBIE MEXIMCHUUILUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHHBEPCAJIbHbBIE
yueOHbIe AEHCTBUSI B I03HABATEIBHON U COLMATIBHOMN MPAKTHKE.

MeranpeaMeTHbIe pe3yibTaThl OTPAKAIOT OBJIAICHUE YHUBEPCAIbHBIMU YYEOHBIMH MO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U

PETYIIITUBHBIMHU HGﬁCTBHﬂMH.

OBJaieHne YHUBEPCAJILHBIMYU YU€OHBIMH NMO3HABATEIbHBIMU € CTBUAMM:

1) 6a30Bble JIOrHYeCKHE TeHCTBHSA:

CaMOCTOSITENIbHO (DOPMYJIMPOBAThH U aKTYaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPENIEIIATh LIEJIN JEATCIIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU UX JTOCTHUIKEHUS, COOTHOCUTH PE3YJIbTaThl NESITEIHLHOCTH C
MOCTABJICHHBIMU LICIISIMHU;

WCIOJB30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATH XapaKTepHbIC MPU3HAKUA TOHSATUNA U
YCTaHaBJIMBATh WX B3aMMOCBS3b, UCIIOJIH30BATH COOTBETCTBYIONINE MMOHSATHUS SISl OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHUMN;
BBIOMpATh OCHOBAHUS M KPUTEPHUU ISl KJIacCU(UKAIIMY BEIIECTB U XUMHUYECKUX PEaKIUi;

YCTaHAaBJINBATb NPUYMHHO-CICACTBECHHBIC CBA3W MCKY U3YYACMbIMU SABJICHUAMU,
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CTPOMTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTUBHBIC, I€TYKTUBHbIC, 10 AaHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTU U IIPOTUBOPEYHS B
paccMaTpUBAEMBIX SBIICHUSIX, (DOPMYIUPOBATH BHIBOI U 3AKITIOUCHUS;

IIPUMEHSITH B MPOIECCe MO3HAHMS, UCIIOIb3yeMbIe B XUMHUU CUMBOJIMUECKHE (3HAKOBBIE) MOJIEIH, MPEe0OPa30BhIBATH MO/IEIbHBIC
MPEACTABIICHUS] — XUMHUYECKHH 3HAK (CHMBOJI) JJIEMEHTa, XUMHUYecKas (Gopmylia, ypaBHEHHE XHUMHUYECKOW pPEaKIUu — TPH
pelIeHnH Y4eOHBIX MO3HABATENIBHBIX U MPAKTUYECKUX 3a/a4, MPUMEHSITh Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS IS BBISIBIICHUS
XapaKTEPHBIX MIPU3HAKOB M3yYaEMBbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 0a3oBbIe MCCIIEI0BATEIbCKUE 1eCTBUA:

BJIaJIETh OCHOBaAaMU METOJ0B HAYYHOT'O MTO3HAHUSI BEIIECTB U XUMUYECKUX PEAKITUA;

dhopMyIHpOBaTh LIEJIM U 33J]a4d MCCIICA0BaHUs, UCIIOIH30BaTh MOCTABICHHBIC U CAMOCTOSITEIILHO ChOPMYITMPOBAHHBIE BOIPOCHI
B KQUECTBE UHCTPYMEHTA

MTO3HAHUS U OCHOBHI IS (POPMHUPOBAHUS TUIIOTE3HI IO TIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIaJICTh HABBIKAMU CaMOCTOSITEJILHOTO TJIAHUPOBAHUS U MPOBEICHUS YUYCHUUECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS
HaOJII0/1aTh 3a XOJOM IIPOIIECCa, CAaMOCTOSITEILHO MPOTHO3UPOBATH €ro pe3ysbTar, (popMyaupoBaTh O0OOOIIEHUS U BBIBOJIBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJITATOB UCCIICIOBAHMS, COCTABIISATh 00OCHOBAHHBIN OTYET O MPOACIAHHOW padoTe;
MpUOOpETaTh OMBIT YYEHUUYECKOW HCCIEAOBATEILCKOM M MPOCKTHOM JEATEIbHOCTH, MPOSBISITE CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbBHOMY MTOMCKY METOJIOB PEUIECHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3IUYHBIX METOIOB ITO3HAHUS.

3) paboTa ¢ uHpopmanmeii:
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OpUEHTHPOBATHCS B Pa3IMYHBIX HCTOYHMKAX HHGPOpMaluu (HayyHO-TIONMYJSIpHAsl JHUTEpaTypa XMMHUYECKOTO COJAEpIKaHUs,
CIpaBOYHBIE TMOCOOMs, pecypchl MHTepHeTa), aHamM3MpoBaTh HH(POPMAIMIO PA3NUYHBIX BUIOB M (OPM MpeACTaBICHUS,
KPUTHYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMyIMpoBaTh 3ampochl M TMPUMEHATh Pa3IUYHbIE METOAbl MpPU TOUCKE M 0TOOpe HuHGOpMaluW, HEOOXOAMMOW s
BBINIOJIHEHHSI YYEOHBIX 337]a4 ONPEAEIEHHOTO TUTIA;

pUOOpPETaTh OMBIT UCIIOJIB30BAHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUHN U Pa3IMYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSATENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMY MpEACTaBICHUS HHPOpMaUUU (CXEMbl, Ipa@UKH, TUAarpamMMmbl, TaOJIUIBI,
PUCYHKH U ApYyTHUE);

HCIIOJIb30BaTh HAY4YHBIH fA3BIK B Kau€CTBE CPEJCTBAa IpHU paboTe ¢ XUMHUYECKOW MH(pOpMaLued: IPUMEHATh MEXIPEIMETHbIE
(pu3nueckue u MaTeMaTUYECKUE) 3HAKH U CUMBOJIBL, (POpMYJIbI, a00OpeBUATypbl, HOMEHKIATYPY;

MCIOJIb30BaTh U MPeo0pa30oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

OBjajieHUe YHHMBEPCAJbHBIMM KOMMYHUMKATHBHBIMHM 1eCTBUSIMU:

3aJ1aBaTh BOIIPOCHI o CYLIECTBY o0cyxxnaemon TEMBI B X0ze auaora
W/WIHM JUCKYCCHH, BBICKA3bIBATh UI€U, (GOPMYIUPOBATH CBOM MPEJIOKEHNS OTHOCUTENILHO BBIMOJIHEHUS TPEAI0KEHHOM 3a/1auH;
BBICTYNATh C MPE3EHTAIMEl PEe3yNbTaTOB MO3HABATENIbHON NEATEIbHOCTH, MOJYYEHHBIX CAMOCTOSITENIbBHO WJIK COBMECTHO CO
CBEPCTHUKAMHM NPHU BHINOJHEHUH XUMUYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOoThl MO HCCIEIOBAHUIO CBOMCTB M3y4aeMbIX
BELIECTB, peanuzanuu y4eOHOro pPOEeKTa u dbopmynrpoBaTh BBIBO/IbI

10 pe3ysibTaTaM MPOBEIEHHBIX UCCIEAOBAHUN MMyTEM COTIACOBAHUSI MO3UIIUNA B XOJI€ 00CYKIEHUSI 1 OOMEHA MHEHUSIMHU.
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OgiageHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMH e CTBHSAMH:

CaMOCTOSATENIbHO IUIAHMPOBAaTh W OCYLIECTBISATH CBOK IO3HABATEIBHYIO JAESTENBHOCTb, ONpENeNss €€ Lead M 3a7ayd,
KOHTPOJIUPOBATH U MO0 MEpPE HEOOXOAMMOCTH KOPPEKTUPOBATh MPEAJIaraéMblil alrOpUTM JEHCTBUM NpU BBHIOJHEHUHN YYEOHBIX U
MCCIIEIOBATEeNbCKUX 3aj1a4, BbIOMpaTh Hanbosee 3(h(eKTHBHBIA COCOO MX pelIeHUs ¢ YYETOM IMOJYYeHHUS HOBBIX 3HAHUM O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYHICCTBIIATE CAMOKOHTPOJIb CBOECH ACATCIIBHOCTH Ha OCHOBC CaMOaHaJIn3a U CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

11 KJIACC

[IpenMeTHbIe pe3ynapTaThl OCBOEHUA Kypca « OpraHndecKas XuMUs»» OTPakaroT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN O XUMHUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJH XHUMHH B
MO3HAHWUU SIBJICHUW TPUPOAbI, B (POPMUPOBAHMM MBIUUIEHUS U KYJIBTYpPbl JIMYHOCTH, €€ (DYHKIMOHAJIBbHON TpaMOTHOCTH,
HEOOXOAMMOW Il PEIICHMs] NPAKTUYECKUX 3aad U HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO H
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOW XMMHUYECKMX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJATAIONIME TMOHATUSA (XMMHYECKHUH 3JIEMEHT, aTOM,
AJIEKTPOHHAsI 000JI0UKA aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JEKTPOOTPULIATEIIbHOCTh, XUMUYECKas CBSA3b, CTPYKTYpHas (opmyia
(pa3BépHyTas U COKpauéHHas), MOJIb, MOJISIpHas Macca, MOJSIPHBIA OO0BEM, YTIEpOIHBIN CKeleT, (yHKIMOHAIbHAS TpyNIa,

paaukall, U30MCpHs, N30MCPEI, TOMOJIOTMYECKHUHI psaa, TOMOJIOTH, YIJICBOAOPOAbI, KHUCIOPOd M a30TCOACPIKAIIUEC COCINHCHUA,
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MOHOMEp, TOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COCIMHEHHUS), TEOPUH M 3aKOHBI (TEOpHsS CTPOEHUs
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHUH;
MUPOBO33PEHUYECKHE 3HAHUA, JIEKAIIME B OCHOBE IIOHUMAaHUS NPUYUHHOCTA M CHUCTEMHOCTH XUMHUYECKUX SIBJICHHM,
(haKTOJIOTUYECKHE CBEICHHMSI O CBOWCTBAX, COCTABE, MOJYYEHWHW W OE30MaCHOM HCIOJb30BAHUHM BAKHEHIINX OPraHUYECKHUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEIILHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBISIBISTh XapaKTEpHbIC TMPU3HAKKA TOHSATUN, YCTaHABIMBATh MX B3aUMOCBSI3b, HCIIOJIH30BATh
COOTBETCTBYIOIIUE MOHITHS MPU OMMCAHUU COCTABA, CTPOCHHUS M NTPEBPALICHUN OPraHUYECKUX COCIMHEHNM;

c(hOPMHUPOBAHHOCTh YMEHHUI HCMIOJIB30BATh XUMUYECKYIO CHUMBOJIMKY JUISI COCTaBJIEHUS MOJICKYJSAPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpalméHHON) (HOpMyST OpPraHUYECKUX BEIIECTB M YPABHEHMM XUMHMUYECKUX PEaKIMil, U3roTaBIUBaTh MOJEIU
MOJIEKYJI OPTaHUYECKUX BEIIECTB JJISl MIUTIOCTPALMA UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOECHUSI;

c(hOpMHUPOBAHHOCTh YMEHUH yCTAHABIMBATH TPUHAIIICKHOCTh H3YUCHHBIX OPTraHMYECKUX BEIIECTB M0 UX COCTABY U CTPOCHUIO K
onpenen€éHHOMY  KJlacCy/Tpynmne  CcOoeaMHeHuUd  (YrieBOAOPOJbl,  KHUCJIOPOJ W a30TCOJAEpXkallhe  COEAUHEHUS,
BBICOKOMOJIEKYJIIPHBIC COCIMHEHMS), JaBaTh UM Ha3BaHUs 1Mo cuctemarudeckoid HoMmeHnkiatype (IUPAC), a Takke npuBOAUTH
TPUBHATILHBIC Ha3BaHUS OTACIIbHBIX OPTaHUYECKHUX BEUIECTB (ITWIICH, MPOMUJICH, alleTUJICH, TUIICHTIIUKOIb, TTUIEPUH, (PeHom,
(dbopmanblierus, aueraibAerul, MypaBbHHasl KUCIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KHCIIOTa, CTEAPUHOBAsT KUCIIOTA, TJIFOK03a,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(hOpPMHUPOBAHHOCTb YMEHUS ONPEAEIATh BUABl XUMUYECKOM CBS3H B OPraHMYECKUX COSAUHEHUSAX (OAMHAPHBIE U KPATHBIE);
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c(OPMHUPOBAHHOCTh YMEHUS MPUMEHSTH IOJIO)KEHUS TEOpUM CTPOEHUs opraHmyeckux BemectB A. M. byrnepoBa mns
00BSCHEHHSI 3aBUCHUMOCTHU CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUW XapaKTEepU30BaTh COCTaB, CTpOEHUE, (UBMYECKUE W XUMUYECKHE CBOMCTBA THUIIUYHBIX
MIPEACTABUTENECH pPA3IMYHBIX KJIACCOB OPraHMYECKUX BEUIECTB (METaH, 3TaH, 3TWJIEH, NPONWIEH, aleTWiIeH, OyraaueH-1,3,
MeTunoyTaaueH-1,3, 0eH30J, METaHOJ, 3TAHOJ, STUJIEHIJIMKOJb, NIHIEPUH, (EHOJI, alleTalIbJIEeru, MypaBbUHas M YKCyCHas
KHUCJIOTBI, TJIFOKO3a, KpaxMmall, IeJUII0JI03a, aMUHOYKCYyCHasi KHCIIOTa), WIIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXIYy HUMU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XMMUYECKUX PEAKIUNA C UCTIOIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKHU YTIEBOJOPOIHOTO ChIpbs (HEPTh, MPUPOAHBIN a3, YroJb), CIIOCOObI
WX MepepaboTKHU U MPAKTHUYECKOE MPUMEHEHUE TPOTYKTOB NIEPEpadOTKY;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYMCICHUS MO XUMHUYECKUM YPAaBHEHUSAM (MaccChl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BEIIIECTBA UJTU MPOYKTa PEAKIIUU 0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO U3 UCXOTHBIX

BEILECTB UJIU MPOAYKTOB PEAKIINN);

c(OPMHUPOBAHHOCTh YMEHUI BJIaJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJAX HAYYHOTO MO3HAHMSI, UCIOJb3YEMbIX B XUMHUU
MpU U3YyYEHUU BEIIECTB M XUMUYECKUX SIBICHUM (HAONIOJCHHE, M3MEPEHUE, DKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOIH30BaATh
CHUCTEMHbBIC XUMUYECKNE 3HAHUS I IPUHATUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3AHHBIX C BEIIECTBAMM U UX

IIPUMCHCHHUCM;
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c(hOpPMHPOBAHHOCTh YMEHHH COOJIIOJIaTh TPAaBHJIA IOJIb30BAaHUS XHMHUYCCKOW TOCYIOM W J1aOOpaTOpPHBIM OOOpYAOBaHHEM, a
TaK)Ke TpaBWJIa OOpAIICHUs] C BENIECTBAMH B COOTBETCTBHUU C MHCTPYKIIUSMH TIO BBIMOJHEHHUIO JTAOOPATOPHBIX XUMHYECKHX
OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH TNIAHUPOBATH W BBIMOJIHATH XUMUYECKANA SKCIIEPUMEHT (TIPEBPAIICHUS OPTAHNYECKUX BEIIECTB MPHU
HarpeBaHWM, IMOJTYYCHHE JTHJICHA W HM3YyYCHHE €r0 CBOWCTB, KaUYECTBEHHBIC PEAKIIMH OPraHMYECKUX BEIIECTB, JACHATYpaIlds
OCJIKOB MPU HArpeBaHUH, IIBETHBIC PEaKIMK OCIKOB) B COOTBETCTBUU C NMPaBUJIAMHU TEXHHUKH O€30MACHOCTH IIPH OOpaICHHUH C
BEIIECTBAMH M J1abOpaTOPHBIM 000PYIOBAaHWEM, MPEACTABIATh PE3yIbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3almcu
YpaBHEHHM COOTBETCTBYIOIIUX PEaKIuii U (hOPMYJIMPOBAThH BHIBOJLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUM KPUTHUUECKH aHAIM3UPOBATh XUMHUUYECKYH0 HH(GOPMAIIHUIO, MOJYyYaeMyH M3 pa3HbIX HCTOYHUKOB
(cpenctBa MaccoBoi nH(popmaru, IHTEpHET U APYTHX);

c(hOpMHUPOBAHHOCTh YMEHHMM COOMIOJATh TIpaBHUJIa JKOJOTHYECKH IIEJIeCOOO0pPa3HOro IIOBEACHUS B OBITY HM TPYJAOBOM
JESATETHLHOCTH B IIEJISIX COXPAHEHUS CBOETO 37I0POBbS M OKPY’KAIOIIEH MPUPOTHON CPEabl, 0CO3HABATh OMACHOCTh BO3ICHCTBUS
Ha JKUBBIC OPTaHW3MBI ONPENCIEHHBIX OPTaHMYECKUX BEIIECTB, MOHUMAas CMBICH mokazarens [IJIK, moscHATe Ha mpumepax
CIIOCOOBI

YMEHBIIICHUS U TIPEIOTBPAIICHHS NX BPEAHOTO BO3CHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 00YyYaromuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHE TPHUMEHSTh 3HAHUS OO0 OCHOBHBIX JOCTYIMHBIX

METOJax IMO3HaHHA BEIICCTB U XUMHUNUYCCKHUX HBHCHHﬁ;

29



JUTSI CIICTIBIX U CIa00BUIAIIMX O0YUYaIOIIMXCS: YMEHUE UCIIONIb30BaTh pelibePHO-ToUeuHYyI0 cucTeMy o0o3HaueHui JI. bpaitns nis

3aMUCH XUMHUYECKHUX (HOpMyII.

12 KUIIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «O0I1ast 1 HeopraHudeckasi XUuMUsh OTPaKaroT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUM: O XUMHUYECKON COCTABJISIIONIEH E€CTECTBEHHO-HAYYHOM KApTUHBI MHUpPA, POJIM XUMHUU B
MMO3HAHUU SIBJICHUHN IPUPO/IbI, B GOPMUPOBAHUU MBILIJIEHUS U KYJIBTYPhI JIMUHOCTH, €€ (PYHKIIMOHATILHON IPaMOTHOCTH,
HEOOXOJAMMON ISl PEIICHHsS] TPAKTUYECKUX 3aJlad U HKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
IPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMON XMMHUYECKHX 3HAHWW, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIONIME TMOHATUS (XMMHUYECKUU SJIEMEHT, aToM,
U30TON, S-, p-, d- OIEKTpOHHBIE OpOUTANIM aTOMOB, HWOH, MOJEKYyJa, MOJb, MOJSPHBI O00BEM, BaJIEHTHOCTD,
AIEKTPOOTPUILIATEILHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas CBI3b (KOBAJICHTHAs, WOHHAs, METa/UIMYecKas, BOJOPOJHAs),
KpUCTAJUTMUECKasi PEMIETKA, THUIBl XUMUYECKUX pPEaKIui, pacTBOp, JJICKTPOJMTHI, HEIJIEKTPOIUTHI, 3JIEKTPOIUTHUYECKAS
JUCCOIMAIINS, OKUCITUTEIbh, BOCCTAHOBUTENb, CKOPOCTh XMMHYECKOW pEaKiliy, XMMUYECKOE PAaBHOBECHE), TEOPUU M 3aKOHBI
(Teopust AIAEKTPOIUTUYECKON AMCCOIMalu, nepuoandeckuii 3axkoH J[. M. MeHneneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NMPU XUMUUYECKUX PEAKIIHAX ), 3AKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XUMUU,
MHUPOBO33pPEHUYECKUE 3HAHUsI, JeXkKallue B OCHOBE IMOHUMAaHUS TPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHUX SIBIICHHUM,

(haKTOJIOTHYECKHUE CBEJICHUSI O CBOMCTBAX,
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COCTaBe, NOJY4YEHHMH M O€30MacHOM HCIOJb30BaHUM Ba)KHEHIINX HEOPraHMYECKHUX BEIIECTB B OBITY W MPaKTHUYECKOU
NEeSATENbHOCTH YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHI BBISBISTh XapaKTepHbIC TMPU3HAKK TOHATHM, YCTaHABIMBATh WX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIUE MOHATHUS NMPU ONMMCAHUN HEOPTaHUUECKUX BEIIECTB U UX MPEBPAILICHUI;

c(hOpMHUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUUYECKYIO CHMBOJIMKY JJii COCTaBJIEHHS (OpMyJl BEIIECTB M YypaBHEHUI
XUMHUYECKUX peakiui, cuctematudyeckyto HomeHkiatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX HEOPraHUYECKHUX
BeleCcTB (yrapHblil ra3, yriaeKUCIbIi ra3, aMMuaK, raiéHas U3BeCThb, HeraléHasi U3BeCTh, MUThEBAs CO/la, MUPUT U JIPYTHUE);
c(hOPMHUPOBAHHOCTh YMEHUHN OMPENEIATh BaJCHTHOCTh M CTENEHb OKHUCJICHUS XUMHUYECKHUX DJJIEMEHTOB B COCIMHEHHUAX
Pa3IMYHOTO COCTaBa, BHUJ XHUMHYECKOW CBsI3UM (KOBAJICHTHAsl, MOHHAs, METaJUIMYecKasi, BOJOpPOAHAs) B COCIUHECHUSIX, THUI
KPUCTAJUIMYECKON PENIETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJIsIpHas, WOHHAs, METaJUIMuecKas), XapakTep cpeabl B
BOJIHBIX PACTBOPAX HEOPTAHUYECKUX COEAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUM YCTAHABJIMBATH MPUHAJJICHKHOCTh HEOPraHUUYECKUX BEIIECTB MO MX COCTaBY K OMPEACIEHHOMY
KJIacCy/Tpynne COeAMHEHUN (MPOCThI€ BEIIECTBA — METAJIBI U HEMETasUlbl, OKCHUJIbI, OCHOBAHHUS, KHUCJIOTHI, aM(OTepHbIE
TUAPOKCUIIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUW pacKpbIBaTh CMBICT Tepuoaudeckoro 3akona JI. WM. MenueneeBa W JIE€MOHCTPUPOBATH €r0
CHUCTEMATU3HUPYIONTYI0, O0BSICHUTEIHHYIO U IPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTH YMEHUH Xap
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aKTepHU30BaTh AJICKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX 3JeMeHTOB 1—4 mepuoaoB Ilepronnueckoil CUCTEMbI XUMHUECKUX
anemenToB [l. 1. Menpeneena,

UCIIOB3YS TOHATHUS «S-, P-, d-DJIEKTPOHHBIC OPOUTAINY, «IHEPTETHUYECKUE YPOBHU», OOBSICHITH 3aKOHOMEPHOCTH U3MEHECHUS
CBOMCTB XMMHUYECKHUX IJIEMEHTOB U UX COCAMHEHUN MO meprojiaM U rpymmnam [lepruoaudeckoil CUCTEMbI XUMUUYECKUX AJIEMEHTOB
1. 1. Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh (OMUCHIBATh) OOIME XMMHYECKHE CBOWCTBA HEOPraHUYECKUX BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPK/IATh CYIIECTBOBAHUE T€HETUYECKON CBSI3M MEXKIYy HEOPraHMYECKHMH BEIIECTBAMHU C MOMOIIBIO
ypaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKITUA;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PHUIIMPOBATh XUMHUYECKHE PEAKIMH 110 Pa3IUYHbIM TpU3HAKaM (YUCIy W COCTaBy
pearupyromnmx BeIIeCTB, TEINIOBOMY 3(DPEKTy peakiiui, U3MEHEHUIO CTEIEHEW OKUCIICHUS AJIEMEHTOB, 0OPaTUMOCTH PEaKIuu,
YYaCTHIO KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABJIATh YPAaBHEHUS PEAKIUNA Pa3IMUHBIX TUIIOB, MOJHBIE U COKpPAIIEHHBIC YPaBHEHUS peaKIuit
HMOHHOT'0 0OMEHA, YUUTHIBAsI YCJIOBUS, IPU KOTOPHIX ATH PEAKLIMH UAYT J0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHUI IPOBOJIUTH PEAKIMH, IOATBEPKIAIONINE KaueCTBEHHBIH COCTAaB PAa3IUYHBIX HEOPTraHUYSCKHUX
BEIIIECTB, PACMO3HABAThH OMBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIIECTB;
c(hOpPMHUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIIUN TMOCPEICTBOM COCTaBICHUS

AJIEKTPOHHOTO OajlaHca ATUX peakiuil cHOPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peaKIuu OT
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pa3ianyuHbIX (PAKTOPOB; XapaKTep CMELIEHUS XMMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTU OT BHEUIHETO BO3JAEHUCTBUA (IPUHLUI
Jle lllaTenbe);

c()OPMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMUUECKUE TPOLIECCHI, JIEKAIINE B OCHOBE MPOMBIIIEHHOTO MOJIYYEHHs] CEpHOU
KHCJIOTBI, aMMHAaKa, a TAK)KE

c(hOpMHUPOBAHHOCTh PEACTABICHUNA 00 OOIIMX HAYYHBIX MPUHIHUIIAX U 3KOJOTUYECKHUX MPOoOIeMax XMMUYECKOTO TPOU3BOCTBA;
c(OPMUPOBAHHOCTh YMEHUN NPOBOJUTH BBIUMCIECHHSI C UCIOJIb30BAaHUEM IMOHITHS «MaccoBas JOJI BEILIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIECHHUI Ta30B MPU XUMUYECKUX PEAKUHUAX, MACChl BEIIECTBA WM 00BbEMA ra30B MO M3BECTHOMY KOJIMYECTBY
BELIECTBA, MAacCe UM 00bEMY OJHOTO M3 YUACTBYIOLIUX B PEAKIMHU BELECTB, TEIIOBOTIO 3((eKTa peakluu Ha OCHOBE 3aKOHOB
COXPaHEHUS MacChl BEIIECTB, IPEBPALLICHUS U COXPAHEHUS SHEPIUH;

c()OPMHUPOBAHHOCTh YMEHHI COOJIO/IaTh MpaBWJIA MOJIb30BAHUS XMMHUYECKOW MOCYAOW W J1TaOOpaTOpPHBIM OOOpYAOBAaHHUEM, a
TaK)Ke IMpaBWiia OOpaIleHUs C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKLMSMH IO BBIIOJHEHHUIO JaOOPaTOPHBIX XUMHYECKHX
OTBITOB;

c()OPMUPOBAHHOCTh YMEHUW IUIAHUPOBATH M BBINOJHATh XMMHUYECKUN 3KCHEPUMEHT (pa3ioKeHUE IMEepOKCHIa BOJIOpoAa B
IIPUCYTCTBUM KaTaJIU3aTOpPa, OMNPEIEICHUE CPEbl PACTBOPOB BEIIECTB C IMOMOIIBI YHHUBEPCAIBHOIO WHIAMKATOPA, BIWSHHE
paznuyHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKOM pEaKUWU, PEaKIUU MOHHOTO OOMEHa, KauYeCTBEHHbIE PeaklUuu Ha cyibdart-,
KapOOHAT- W XJIOPUI-aHHOHBI, Ha KAaTHOH AaMMOHHUSA, pEIICHHE SKCIEPUMEHTAIbHBIX 33Jad Mo TemMaMm «Metamis» u

«HemeTannel») B COOTBETCTBUM C MpPAaBWIAMH TEXHUKH O€30MACHOCTHM NpPH OOpAIlEHUH C BEIIECTBAMH M JTAOOPATOPHBIM
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00Opy/I0BaHUEM, IPEJICTABIATh PE3YJIbTaThl XUMUYECKOTO HSKCIIEPUMEHTa B (POpME 3alHucHU YpaBHEHHIl COOTBETCTBYIOIIHX
peakiuii 1 GOpMyIHUPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3UPOBATh XMMHUYECKYI0 MH()OpPMAIMIO, MOJYy4yaeMyl0 U3 pa3HbIX HMCTOYHHUKOB
(cpencTBa MaccoBOM KOMMYHUKALMK, VIHTEpHET U APYTHX);

c()OPMHUPOBAHHOCTh YMEHHUW COOJIOJATh MpaBHJIa SKOJIOTMYECKH LEJIeCOO0pPa3HOTro TMOBEIECHUS B OBITY U TPYIOBOH
NEATEIIBHOCTH B LEIAX

COXPAaHEHMS CBOETO 3/I0POBbsSI M OKPYXKAIOWIEW MPUPOIHON CpPElbl, OCO3HABATh ONACHOCTH BO3JICUCTBUS HA KUBBIC OPraHU3MBI
OTpeieNIEHHBIX BEUIECTB, MOHMMAs cMbIci nokaszarens [11K, noscHsaTs Ha mpuMepax crocoObl YMEHBIIEHHS U IPEOTBPAILICHUS
UX BPEIHOTO BO3JCHCTBHS HAa OPraHU3M YEJIOBEKA,

UIsE 00yYaromuXxcsi ¢ OrPaHUYECHHBIMA BO3MOXXHOCTSIMH 3/I0POBBSI: YMEHHE NPHUMEHSATh 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX
METOJIaX IIO3HAHMS BEILECTB U XUMUYECKUX SABJICHUM;

JUTSL CJIIETIBIX U CIa00BHUIAIIMX O0YUYaIOIIMXCS: YMEHUE UCTIOJIb30BaTh pelibe(PHO-TOUeUHYI0 cucTeMy o0o3HaueHuit JI. bpaitnsa ns
3aMuCy XUMUYECKUX PopMy.

OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa30BaHUDY
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TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC

Ne HanmenoBanue pa3nesnoB U TeEM IpOrpaMMmbl
n/n

Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKO XUMHUM

1.1 IIpeamer oprannveckor Xxumuu. Teopusi cTpoeHuUs
opranndeckux coeaquenuii A. M. byrneposa

Jl06aBHUTH CTPOKY

Hroro no pazngeny

Pa3nea 2. Yraesogopoasl

2.1 IlpenenbHble yriaeBOAOPOAbl — AJIKaHbI

2.2 HemnpenenbHble yriaeBOAOPOIbI: aJTKEHBI, AJIKaIUCHBI, ATKUHBI
2.3 ApomaTtuydecKkue yrieBoJa0pO bl

2.4 TIlpupoaHble UCTOYHUKH YIIJIEBOJOPOJIOB U UX IepepadoTKa
J106aBUTH CTPOKY

Hroro no pazneny

Pa3nea 3. Kuciopoacoaep:kamue opranHu4yecKue coeJuHeHHs
3.1 Cnuptel. ®enon

3.2  Anpaerunsl. KapoonoBsie kuciaotbl. ClioxkHbIE 3(pUPBI

3.3  VYrueBojubl

J106aBUTH CTPOKY

Hroro no pazneny

Pasznen 4. A3oTcoaepikaniue opraHuyecKkue coeIuHeHus

4.1 AwmuHBl. AMAHOKHCIIOTEL. belku
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Bcero

W N o

KomnnuectBo yacoB

Kontposbnsie
paboThl

- o O O

[IpakTueckue
paboThl

o O = O

—_—

(1]

(1]
(1]
(1]
(1]

(1]
(1]
(1]

(1]

OnexTpoHHbIe (1IU(POBEIC)
00pa3oBaTeNbHBIC PECYPCHI



Ne HanmenoBanue pa3neinoB U TEM IpOrpaMMbl KomnuecTtBo yacos
n/m Bcero  KouTtponbHbIE [IpakTuueckue
paboThI paboTbI

Jl06aBUTB CTPOKY

Uroro no pazneny 3

Paspnen 5. BeicoKoMOJIeKYy A pHbIE COCIUHEHUS

5.1 TIInmactmaccel. Kayuyku. Bonokna 2 0 0
Jl06aBHUTH CTPOKY

Hroro no pazneny 2

Jlo6aBUTH MOTYJIb

JloGaBuTh pazmen

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 32 2 2
12 KITIACC

Ne HanmenoBanue pa3nesnoB 1 TeEM IPOrpamMMel KomnuecTBo vacos

n/m Bcero KonTponbHbie [IpakTnueckue

paboThI paboTHI

Paspnen 1. Teopernueckue 0CHOBbI XUMHH

1.1 Crpoenue aromos. [lepuoanueckuii 3akoH u [leprognueckas 3 0 0

cucteMa xuMuueckux snemenToB . . Menieneesa

1.2 Crpoenue BemectBa. MHOTOOOpa3ue BEIIECTB 4 0 0
1.3  Xumuueckue peakuu 5 1 1
J106aBUTH CTPOKY
Hroro no pazneny 12
Paznen 2. Heoprannueckasi XumMus
2.1 Meramibl 6 0 1
2.2 Hewmeramisl 8 1 1
2.3 CBs3b HEOPraHUYECKUX U OPraHUYECKUX BEIECTB 2 0 0
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(1]

DnexTpoHHbIE (ITUPPOBEIC)
o0pa3oBaTenbHBIE PECYPCHI

OnexTpoHHbIE (II(PPOBHIE)
o0pa3oBaTesibHbIE PECYPCHI



Ne HanmenoBanue pa3zneinoB 1 TeEM IPOrpamMMel KomnuecTBo yacos OnexTpoHHbIe (IIUPPOBHIE)

n/m Bcero Kontponbhbie [IpakTnueckue 00pa30BaTENBHEIC PECYPCE
paboThI paboThI
Jl06aBUTB CTPOKY
Uroro no pazneny 16 (1]
Pa3nea 3. Xumus u xKu3Hb
3.1 Xumus 1 Ku3Hb 4 0 0 [[1]
Jl06aBHUTH CTPOKY
Hroro no pazneny 4

Jlo6aBUTH MOTYJIb
JloGaBuTh pazmen
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 32 2 3

INHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Ne Tema ypoka KomnuecTBo yacoB [Hara OneKTpoHHbIE HU(POBBIE
n/n Beero Kowrpomshsle IlpakThueckme M3Y4CHHS — 00pa3sOBaTeNbHBIC PeCypChbl
paboThI paboThI
1 [[IIpeameT opraHM4ecKoil XUMHUH, €€ BOSHUKHOBEHUE, PA3BUTHE 1 0 0 06.09.2023 [[1]
1 3HauYeHue||
2 [[Teopus cTpoeHHS OPraHUYECKUX coequHeHur A. M. 1 0 0 13.09.2023 [[]]
BytnepoBa, €€ ocHOBHBIE MOJIOKEHUA | |
3 [[TIpeacraBneHue 0 KIacCU(PUKAIUU OPTAHUIECKUX BEIECTB. 1 0 0 20.09.2023 [[]]
Homenxknarypa (cucremMatnyeckasi) U TpUBHAJIbHbIE Ha3BaHUS
OpraHUYeCKUX BELIECTB] |
4  [[AnkaHbl: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUN psig MeTaH u 1 0 0 27.09.2023 [[]]

3TaH - IpOCTeHIIre IPeCTaBUTENN aJIKaHOB. ||
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Ne Tema ypoka KomnuecTBo yacos [Hara DJEeKTPOHHBIE U(PPOBBIE
/1 Beero Kontpomshsie IlpakTuueckme — H3YYCHHS  00pas’oBaTeIbHBIC PeCYpChI
paboThI paboThI

S [[AJKEeHBI: COCTaB U CTPOEHUE, CBOICTBA] | 1 0 0 04.10.2023 [[]]

6  [[DTuieH u npornuiieH — MPOCTeHUINEe MpeACcTaBUTeNN alikeHoB]] 1 0 0 18.10.2023 [[]]

7 [[IIpaktuueckas padora Ne 1. «I[lomyyenue 3TusIeHa U U3y4eHUE 1 0 1 25.10.2023 [[]]
€ro CBOMCTBY»]]

8  [[Anxamuensl. byraguen-1,3 u metunoyraauen-1,3. [lonyyenue 1 0 0 01.11.2023 [[]]
CUHTETUYECKOTO KayyyKa U pe3uHbI] |

9  [[AnKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUN 1 0 0 08.11.2023 [[]]
pAan. ALIETUIEH — MPOCTEUINI MPEACTaBUTENb AIKUHOB] |

10 [[Bbluucnenus mo ypaBHEHUIO XUMUYECKON peaklnH] | 1 0 0 15.11.2023 [[]]

11 [[Apenst: 6en3ou u Toayosn. TOKCHUHOCTH apeHOB] | 1 0 0 29.11.2023 [[]]

12 [['enetnueckas CBA3b yriaeBOAOPOI0B, IPUHAAIECKAIIUX K 1 0 0 06.12.2023 [[]]
pa3IUYHBIM KJaccam|]

13 [[IIpupoaHble HCTOYHUKY YIJIEBOAOPOIOB: MPUPOIHBIN ra3 u 1 0 0 13.12.2023 [[]]
MOMYyTHBIE HEDTAHBIC Ta3bl, HEPTH U MPOIYKTHI e€ mepepadboTku]]

14 [[IIpuponHble HCTOYHUKH YIVIEBOAOPOIOB: IPUPOIHBIN ra3 u 1 0 0 20.12.2023 [[]]
MOMYyTHBIE HEPTAHBIE ra3bl, HEPTH U MPOAYKTHI €€ nepepaboTKu|]

15 [[KoHTponbHas paboTa 1o pa3aerny «YriaeBoaopoab»]| 1 1 0 27.12.2023 [[]]

16 [[[IpenenbHBIE OTHOATOMHBIE CIIUPTHI: METAHOJI U ATAHOIL. 1 0 0 10.01.2024 [[]]
Bonoponnas cBs3b||

17 [[MHOroaToMHbI€ CIIMPTHI: ATHUJICHTIINKOJb U TIUIEPUH] | 1 0 0 17.01.2024 [[]]

18 [[Denomn: cTpoeHUE MONEKYIbI, (PU3HUECKUE U XUMUYECKUE 1 0 0 24.01.2024 [[1]
CBOICTBa, MpUMeHEHHUE] |

19 [[Anpaerunbl: GopMaIbICTHI U AllETATbIETHA. ALIETOH] | 1 0 0 31.01.2024 [[1]

20 [[OmHOOCHOBHBIE TIPENETbHBIE KAPOOHOBHIE KUCIIOTHI: 1 0 0 07.02.2024 [[]11
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Ne Tema ypoka KomnuecTBo yacos [Hara DJEeKTPOHHBIE U(PPOBBIE
/1 Beero Kontpomshsie IlpakTuueckme — H3YYCHHS  00pas’oBaTeIbHBIC PeCYpChI
paboThI paboThI

21 [[IIpaktuueckas pabota Ne 2. «CBoiicTBa pacTBOpa yKCyCHOU 1 0 1 14.02.2024 [[]]
KHUCIIOTBI»| |

22 [[CreapuHOBas U OJEUHOBASI KUCIOTHI, KaK MIPEACTABUTEIHN 1 0 0 28.02.2024 [[]]
BBICIIINX KapOOHOBBIX KHCIIOT] ]

23 [[Mbu1a KaK cOJIM BBICIINX KapOOHOBBIX KHCIIOT, KX MOIOIIEE 1 0 0 06.03.2024 [[11
nercTue]|

24 [[Cnoxuble 3pupbl Kak TPOU3BOAHBIE KAPOOHOBBIX KHCIIOT. 1 0 0 13.03.2024 [[]]
I'uaponns cnoxxHbIx 3¢upos]]

25 [[PKupsl: ruapoau3, npuMeHeHue, OM0J0rnYecKas poJib KUPOB] ] 1 0 0 20.03.2024 [[1]

26 [[YrneBojsl: cocTaB, kiaccudukamnus. Baxuenme 1 0 0 27.03.2024 [[1]
MIpe/ICTaBUTENHN: TIII0K03a, PpyKTO3a, caxapo3a. Kpaxman u
LIEJUTI0JI03a KaK MPUPOJIHBIE TTOJIUMEPHL. | |

27 [[KonTponbHas pabota o pazaeny «Kucnopoaconepsxaiiue 1 1 0 10.04.2024 [[]]
OpraHUYeCcKUe COeAMHEHUS»] |

28 [[AMHUHBI: METUJIAMUH U aHWIHH] | 1 0 0 17.04.2024 [[]]

29 [[AMHHOKHCIOTHI KaKk aM(pOTEepHbIE OPTaHUUECKHUE COSTUHEHUS, 1 0 0 24.04.2024 [[1]
ux Ouonornyeckoe 3Hauenue. [lentuasi]|

30 [[benku kak MpUPOIHBIE BELICOKOMOJIEKYIISIPHBIC COSTMHEHUS | | 1 0 0 08.05.2024 [[]]

31 [[OcHOBHBIE MOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX 1 0 0 15.05.2024 [[]]
coennHeHni. OCHOBHBIE METO/bI CUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCMHEHHH. ||

32 [[IImacTmacchel, KaydyKH, BOJIOKHA. ] ] 1 0 0 22.05.2024 [[]]

J106aBUTH CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 32 2 2

12 KJIACC
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Ne Tema ypoxka KonunuecTBo yacos [Hara DJEeKTPOHHBIE IU(PPOBBIE

n/m Bcero Konrtponbubie IIpaktnyeckme HU3YICHHA obpasoBaTe/bHbIC
paboThI paboThI pecypeel
1 [[Xumuyeckuit ameMeHT. ATOM. DIIEKTPOHHAS KOH(MUTYpAITHs 1 0 0 06.09.2023 [[]]
aToMOB] |
2 [[Tlepuomuueckuii 3akoH u [leprnoanyeckasi cucteMa XUMUYECKUX 1 0 0 13.09.2023 [[]]

anemeHToB [l. 1. MenaeneeBa, UX CBA3b C COBPEMEHHOU TeOpueH
CTPOECHHS aTOMOB] |

3 [[3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX 1 0 0 20.09.2023 [[1]
COCIMHEHUH MO TPyIIaM U NepruoiaM. 3HaYeHHE MePUOIUIECKOTO
3aKOHa M CUCTEMBI XuMHUYecKkux snemenToB /.M. Menzaeneena B
pa3BUTHUU HAyKH] |

4  [[Crpoenue BemiecTBa. XUMUYECKas CBSI3b, €€ BUJIbI; MEXaHU3MBbI 1 0 0 27.09.2023 [[]]
00pa3oBaHMs KOBAJICHTHOU CBsA3HM. BomopoaHas cBsi3b]]

S [[BaneHTHOCTb. DNEKTPOOTPHULIATENBHOCTh. CTEEHb OKUCIICHHUS. 1 0 0 04.10.2023 [[]]
BemiectBa MOJIEKyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS | |

6 [[IlonsiTHe O qUCTIEpCHBIX cUcTeMax. VICTHHHBIEC U KOJUIOUTHBIE 1 0 0 18.10.2023 [[]]
pacTBOpbl. MaccoBasi J0J1s1 BEIIECTBA B pacTBOpPE] |

7  [[Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX COSTUHEHUH. 1 0 0 25.10.2023 [[]]
I'eneTnyeckas cBsI3b HEOPTaHUUECKHUX BEIIECTB, PA3JIMYHBIX KJIaCCOB] |

8 [[Knaccudukarus XMMHYECKUX pPEaKI[Uil B HEOPTaHUIECKON U 1 0 0 01.11.2023 [[]]
OpraHWYECKON XMMHUH. 3aKOH COXPAaHEHMS MacChl BELLIECTB; 3aKOH
COXpaHEHHUS U MPEBPAIICHUS YHEPTUU TTPU XUMUUECKUX PEaKIHsX ]|

9  [[CxopocTs peakniuu. OOpaTuMbie peakini. XUMHIECKOE 1 0 0 08.11.2023 [[]]
paBHOBecue] |
10 [[IIpaktuueckas pabota Ne 1. «BnusHue paznuuHbX (akTopoB Ha 1 0 1 15.11.2023 [[]]

CKOPOCTh XUMHYECKOU PEaKIHu»] |

11 [[Dnexrponutnueckas nucconuanus. [loHaTHE 0 BOMOPOIHOM 1 0 0 29.11.2023 [[1]
noka3zarene (pH) pactBopa. Peakuiuu nonnoro oomena. ['maponus

40



/o

12

13

14

15

16

17
18
19

20

21

22
23
24
25

41

Tema ypoka

OPTraHUYECKUX U HEOPTraHUYECKUX BEIIECTR] ]

[[OxucnuTensHO-BOCCTAHOBUTENbHBIE peakiuu. [lonsTrue 00
3JIEKTPOJIM3€E PACIIaBOB U PacTBOPOB COJIEH] |

[[KonTponbHas paboTa o pasaeny «TeopeTuueckie OCHOBBI
XAMHANY| |

[[MeTamibl, ux nonoxenue B [lepuoanueckoii cucreMe XUMUYECKUX
anemenToB J[. 1. MenneneeBa u 0cCOOEHHOCTH CTPOEHHUS ATOMOB.
OO0mue ¢pu3nyecKrue CBOMCTBA METAJLIOB] |

[[CrinaBel METaJIOB. DJIEKTPOXUMUYECKHUH sl HAIPSHKEHUH
METAJLJIOB] |

[[XuMHUUeckre CBOMCTBA BXKHEHIITUX METAJIJIOB (HATPUH, KaJIUH,
KaJIbIIMI, MarHU{, ATIOMUHAN) U UX COCTUHEHUH | |

[[XuMuueckue cBOMCTBA XpoMa, MEIM U UX COCTMHEHH ] |
[[XuMuueckre CBOMCTBA ITUHKA, KeJle3a U UX COSTUHEHUH | |

[[[IpakTrueckast pabota Ne 2. "PereHue sKcriepuMeHTaIbHbIX 3a/1a4
no teme «Metamib»'"]]

[[Hemeramnsl, ux nonoxenue B [lepuoanueckoil cucreme
xuMu4eckux anemMeHToB . Y. MenpaeneeBa 1 0COOEHHOCTH CTPOCHHS
aTOMOB] |

[[Du3ndeckre CBONCTBA HEMETAUIOB. AJIJIOTPOIIHS HEMETAIIOB (Ha
npuMepe Kuciaopoaa, cepsl, pochopa u yriepona)]|

[[XuMuueckre CBOMCTBA TaJIOTEHOB, CEPBI U UX COCTMHECHHH | |
[[XuMuueckue cBOMCTBa a30Ta, pocdopa U X COSTUHEHU ||
[[XuMuueckue CBOMCTBA yriaepoa, KpEMHUS U UX COSTUHEHUH] |

[l

[IpuMeHeHne BaXKHEUIINX HEMETAUIOB U X COCTMHECHUH] |

Bcero KouTtponbHbie

[a—

—_— e e

KomnunuectBo yacoB

paboThI

o O O O

[IpakTnueckue
paboThI

o O O O

[ara
U3Yy4EeHUS

06.12.2023 [[]]
13.12.2023 [[]]

20.12.2023 [[]]

27.12.2023 [[]]
10.01.2024 [[]]

17.01.2024 [[1]
24.01.2024 [[1]
31.01.2024 [[1]

07.02.2024 [[]]

14.02.2024 [[]]

28.02.2024 [[]
06.02.2024 [[]
13.02.2024 [[]
20.03.2024 [[]

—_— e e

DJEeKTPOHHBIE IU(PPOBBIE

o0Opa3oBaTeNbHbIC
pecypcebl



Ne Tema ypoxka KonunuecTBo yacos [Hara DJEeKTPOHHBIE IU(PPOBBIE

w/m Bcero Konrtponbubie IIpaktnyeckme HU3YICHHA oOpa3oBarenbHbIe
paboThI padoTHI pecypchl
26 [[O06o0OmIeHNE ¥ cucTeMaTH3alus 3HaHui 110 TeMe «Hemeramiby. 1 0 0 27.03.2024 [[]]

Bbruncnenus mo ypaBHEHUSIM XUMUYECKUX peakUuil U
TEPMOXUMHUYECKUE PACUETHI| |

27 [[Ipaktuueckas padorta Ne 3. «PemeHue 3KCiepUMEHTAIBHBIX 3a/1a4 1 0 1 03.04.2024 [[1]
o TeMe "HemeTamibl"»]]

28 [[KonTpoapHas pabora mo remam «Metamib» 1 «Hemeramisi»]] 1 1 0 17.04.2024 [[]]

29 [[Heopranuueckue u opraHuyeckue kuciaotel. Heoprannueckue u 1 0 0 24.04.2024 [[]]

OpraHUYECKUE OCHOBAHUA] |

30 [[AMdoTepHbIC HEOPTaHUYECKHE U OPTAHHYECKUE COCTUHEHUSI. 1 0 0 08.05.2024 [[]]
['eHeTHueCKas CBSI3b HEOPTrAHUYECKUX M OPTraHUYECKHUX BEIIECTB] |

31 [[Posb xuMuu B 00CCIICYCHHH SKOJIOTHUCCKOM, SHEPTETUUECKON 1 1 0 0 15.05.2024 [[]]
MUIIEBO 0€30MacHOCTH, PA3BUTHH MEAUIIMHBI. TIPEICTABICHUS 00
O0IINX HAYYHBIX MPUHIIUNIAX TPOMBIIIJIEHHOTO MOTy4eHUs
BOKHEHIITNX BEIIECTB. | ]

32 [[YenoBek B MUpE BEUIECTB U MATEPHUAIOB. XUMHS U 3]J0POBHE 1 0 0 22.05.2024 [[1]
yesoBeka. ||

Jl06aBUTB CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 32 2 3
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus / I'abpuensu O.C., OctpoymoB W.I"., CiankoB C.A., AknnonepHoe ooimiectBo «M3narenbectBo «IIpocBemmenuey

* Xumus, 11 knacc/ I'abpuensa O.C., O01mecTBoO ¢ OrpaHUY€HHON OTBETCTBEHHOCTBIO «/[PODAY; AKnoHEpHOE 00111ECTBO
«M3parenscTBO «IIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1) Axnacc https://www.yaklass.ru,

2) Yuu.py https://uchi.ru,

3) POUI (Poccwuiickas snextponHas mkoia) https://resh.edu.ru/

4) OtkpsiTas mkosna https://2035school.ru/

5) MBO (MobuibHoe 351eKTpoHHOE 00pa3zoBanue) https://mob-edu.ru/

6) [Ipocsemenue https://uchitel.club/
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