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MNOSICHUTEJIBHAS 3AITUCKA
[IporpaMMa 1mo XUMHHM Ha ypOBHE CpelHEro odimiero odpa3oBaHus pa3paboTaHa Ha OCHOBE
®depnepanbHoro 3akona ot 29.12.2012 Ne 273-D3 «O6 obpazoanuu B Poccuiickoii denepanuny,
TpeOOBaHUI K pe3yiabTaTaM OCBOEHUS (eaepabHON 00pa3oBaTeIbHON NMPOTrpaMMBI CPEIHErO
obuiero obOpaszoBanusa (POII COO), mpencraBieHHblx B PDenepasbHOM TIOCyIapCTBEHHOM
oOpazoBarensHoM crangapte COO, ¢ yuérom Konuenmnuu npenogaBaHusi yaeOHOro npeamera
«Xumuss» B oO0pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoi @exepanun, peaM3yHOIINX
OCHOBHbIE 00pa30BaTejbHbIE MPOTrpaMMbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanmu Ha mnepuon g0 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).
OcHOBY MOJX0J0B K pa3paboTKe MporpaMMbl MO XMMHH, K ONPEAENEHUI0 OOIIel CTpaTeruu
00y4YeHHsI, BOCIUTAHUS U PA3BUTHUSI OOYYAIOIIMXCS CPEICTBAMU YUEOHOTO TMpeaMeTa «XUMUs»
st 11 xnaccoB Ha 6a30BOM ypOBHE COCTaBUIIM KOHIeNTyanbHble nojoxeHuss @I'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIeJIeH, CoJlep>KaHus, pe3yIbTaTOB 00yUeHUs U TPeOOBaHUI K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.
Xumudeckoe o0pa3oBaHKe, MOJydaeMOe BHITYCKHUKaMH 0011e00pa3oBaTeIbHON OpraHu3aIny,
ABJIIETCS HEOTHEMJIEMOM YacThi0 MX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEpIIAIOIIMM STarloM
peanu3aly Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHUCTEME XMMHUYECKOTro 00pa3oBaHMs. JTH IIEHHOCTU KacaroTcs MO3HAHMS 3aKOHOB
PUPO/IbI, GOPMUPOBAHUS MUPOBO33PEHHUS U O0ILIEH KYIbTYpPbI YEJIOBEKA, 8 TAK)KE SIKOJIOTMUECKU
000CHOBAHHOT'O OTHOLIEHMSI K CBOEMY 3/I0POBBIO U IPUPOAHOH cpene. Peannzyercsa xumMuyeckoe
o0Opa3oBaHue 00y4aroIUXcs Ha YPOBHE CpEIHEro o0miero oopazoBaHus cpeicTBaMH y4eOHOTOo
npeamera « XUMHUs», COAepKaHue U IIOCTPOSHUE KOTOPOTO ONPEIEICHbI B IPOrpaMMe 0 XUMHUH
¢ yuétoM crienuUKNd HAyKW XMMUH, € 3HAa4CHUs B MO3HAHWH TPUPOJBI U B MaTepPHAIHLHON
KU3HU O0OIecTBa, a Takke ¢ Y4ETOM OOIMX Leded W MPHUHIMIIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeiHero obiero oopazosanus B Poccuiickoit @enepanuu.
XuUMHSL KaK DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIPaeT 0coOyl pOJib B COBPEMEHHOU
UBWIN3ALUH, B CO3JJaHUM HOBOIl 0a3bl MarepuanbHON KyabTypbl. OHa BHOCHUT CBOW BKJIAJ B
(dbopMUpOBaHNE PALIMOHAIIBHOTO HAYYHOT'O MBIIIJIEHUS, B CO3[JaHUE 1I€JIOCTHOTO MPEJCTABICHUS
00 OKpy’KarolieM MUpPE Kak O €AMHCTBE MPUPOJIBI U YeIOBeKa, KOTopoe (hOpMHUpYETCsS B XUMUU
Ha OCHOBE IIOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U

MCKAY CTPOCHUCM BCHICCTB, UX CBOICTBAaMH M BO3MOKHBIMHU 00JIACTSIMH MPUMCHCHUA.



[OKYMEHT NoAnuncaH 31eKTPOHHOM NOANUCHIO.

TecHo B3auMOJEHCTBYsSI C JAPYITMMHU €CTECTBEHHBIMH HayKaMH, XHMHS CTaja HEOThbEMIIEMOU
YacTbI0O MMPOBOHM KYJIBTYphl, HEOOXOJUMBIM YCIOBHEM YCIELIHOI'O TPyJa U JKU3HU KaXKIA0Iro
yneHa oOmectBa. CoBpeMeHHass XMMHUS KaK HayKa CO3MJaTelbHas, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBjieHa Ha pelIeHHEe TIJI00aJbHBIX MPOOJIEeM YCTOHYMBOTO pa3BUTHS
YeJI0OBEUECTBA — CBHIPhEBOM, HHEPreTUYECKOM, MUIIEBON, HKOJOTHMYECKOW Oe30MacHOCTH U
OXPaHBbI 3/I0POBBS.

B cooTBeTCTBIM C 0OITUMU LEISIME U TPUHIIATIAME CPEIHEr0 00IIero 00pa3oBaHuUsI COJEpKaHUE
npeamera «Xumus» (11 kmaccel, 0a30BBIi  ypOBEHb HW3YyY€HHUS) OPHEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOILEKYJIbTYpHYIO MOATOTOBKY OOYyYaroIIMXCsi, HEOOXOIAUMYIO UM JJIs
BbIpaOOTKM MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIELIHOIO BKIIOUEHHS B JKU3Hb COLMYyMa,
IPOJODKEHUSI 00pa30BaHUsI B Pa3IMUHbIX 00JIACTSAX, HE CBSI3aHHBIX HEITOCPEACTBEHHO C XUMUEH.
CocraBisitoliuM npeamera «XuMHs» sABisgeTcs 0a30Bbli Kypc «OOmias U HeopraHudeckas
XUMHS», OCHOBHBIM KOMIIOHEHTOM COJAEP)KaHUSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOW HayKH:
cucTeMa 3HaHUH 10 HEOpPraHUYecKoi XUMUHM (C BKJIIOUEHHEM 3HAHUM 13 00IIel XUMun).
dopMHpOBaHUE JAHHOW CHCTEMBI 3HAHUH NIPU U3YYECHUH MTPEeaIMeTa 00eCreunBacT BO3SMOKHOCTD
paccMOTpeHHsI BCETO MHOT000pa3us BEIIECTB Ha OCHOBE OOIIMX IMOHSITHH, 3aKOHOB M TEOPUI
XUMHUH.

Crpykrypa coaepxaHus Kypca «OOmas M HeopraHuyeckas XHUMHUsS» CPOPMHpPOBAaHA B
IporpaMMe 1o XMMHUHU Ha OCHOBE CHUCTEMHOIO MOAXOJa K M3y4eHUIO0 Y4eOHOro Marepuaia u
00yCIIOBIEHa HCTOpPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha  OINpene’€HHbIX
TEOPETUYECKUX YPOBHSIX.

[Ton HOBBIM yrioM 3peHuss B mpeaMere «Xumus» 0a30BOro YpOBHS paccMaTpUBaeTCs
U3y4eHHBII Ha YPOBHE OCHOBHOrO OOIIero oOpa3oBaHMs TEOPETUYECKMH MaTepuan Hu
(akToJIOrMYeCKre CBEICHHUS O BEIECTBAX U XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0m1as ¥ HeopraHUUYecKas XUMHUs 00y4JarolUMCs MPEJOCTaBIsAETCs] BO3MOXKHOCTh OCO3HATH
3HaYeHHE MEPUOJIMYECKOTO 3aKOHA C OOLIETEOPEeTHUECKUX M METOJOJOTMUYECKUX IMO3HUIIMH,
riy0e MOHATh MCTOPUYECKOe M3MEHEHHe (YHKIMH 3TOr0 3aKOHa — OT oOoOImaromei a0
00BSCHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMI O Ba)XKHEWIIMX BENIECTBAX, MX COCTaBE, CTPOCHUHU, CBOMCTBAX M
IIPUMEHEHNN, a TAKXKE O XUMUYECKUX PEAKIUAX, X CYLTHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
JoronHsiercs B Kypee 11 kiacca anemMeHTaMu coiep KaHus, UMEIOIIMMHU KYJIbTYPOJIOTHUECKUN U
MPUKIIATHOM XapakTep. DTH 3HAHUS CITIOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3U XUMUH C IPYTUMU
HayKaMH, pPacKpbIBalOT €€ poJib B MO3HABATEIBHON M NMPAKTHUECKOW NEATEIbHOCTH UYEJIOBEKa,

CIOCOOCTBYIOT BOCIHHMTAaHHUIO YBaKEHHUS K TIIPOLIECCY TBOpPUECTBA B 00JAacTH TEOpUH U
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MPAKTUYECKUX MPUIOKEHUI XUMUH, IOMOTAIOT BBIITYCKHUKY OPHEHTUPOBATHCS B OOLIECTBEHHO
U JIMYHOCTHO 3HAUYMMBIX MpOOJIieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIUBATH
UH(MOPMAIIMI0O W TPUMEHATh €€ Ui IMONOJHEHUS 3HAHWW, PEIICHUS WHTEIUICKTYalbHBIX H
HKCIEPUMEHTAIBHBIX HCCIENIOBATEIbCKUX 3a4ad. B 1enoM conepxaHue ydyeOHOTO mpeamMeTa
«XUMHS» JTAHHOTO YPOBHS M3yYEHUS OPUEHTHPOBAHO Ha (OPMUPOBAHHME Y OOYYAIOIIMXCS
MHUPOBO33PEHYECKOM OCHOBBI I MOHUMaHUS GUIOCOPCKUX HIEH, TAKUX KaK: MaTepUaIbHOE
€MHCTBO HEOPTraHUYECKOTO0 M OPraHUYEeCKOro MHpa, OO0YCIOBICHHOCTh CBOWCTB BEIIECTB MX
COCTaBOM M CTPOCHHUEM, [T03HABAEMOCTh MTPUPOIHBIX SBJICHUM MyTEM SKCIIEPUMEHTA U PEIICHUS
IPOTUBOPEUMIT MEXKIY HOBBIMU (haKTaMU U TEOPETUYECKUMU MPEANOChUIKAMU, OCO3HAHUE POJIH
XUMHUH B PEUICHUH SKOJOTHYECKHX MpoOsieM, a Takxke MpolieM cOepekeHUs: dIHEPreTHUECKUX
PECypCOB, ChIPbsl, CO3/1aHMs HOBBIX TEXHOJIOTUN U MAaTEPHAJIOB.

B mutane pemieHusi 3ajad BOCIUTAHUS, PA3BUTHS U COIMMAIM3AIMU OOYYAIOIIUXCSl MPUHSTHIC
IpPOrpaMMOil MO XMMHM TOJXOIbl K OMNPEICICHUI0 COJEp>KaHUS M TOCTPOSHUS MpeaMeTa
pelycMaTpuBalOT (OPMUPOBAHUE YHHBEPCATIbHBIX YUEOHBIX ICHCTBHM, MMEIOMUX 0a30Boe
3HAUCHUE IS PA3JIMYHBIX BUJIOB JCATCILHOCTH: PEIICHUS IPOOJIeM, TOWCKa, aHaiu3a |
00paboTkn uWHPOPMAIUU, HEOOXOJMMBIX JUIS TPUOOPETCHUS OINbITAa MPAKTUYCCKOW U
HCCJIEIOBATENLCKOM 1eATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MO3HAHUU XUMUHU.

B npakTuke mpernonaBaHus XMMHH KaKk Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, TaK U Ha
YpOBHE CpefHero obiiero o0pa3zoBaHus, IPU ONPEIEICHUN COJIEP)KAaTEIbHON XapaKTepUCTUKH
nejaell M3ydeHHs TpeIMETa HampaBlIEHHEM TEPBOCTEIICHHOW 3HAYMMOCTH TPATUIIMOHHO
npu3Haéress (GopMHpOBaHHME OCHOB XUMHYECKOW HAyKM Kak oOO0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, NPAKTUYECKON MAESATENbHOCTH YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB
MUPOBOM KylnbTypbl. C METOAMYECKOW TOUYKU 3PEHHS TAaKOM MOAXOJ K ONpPEACIICHHIO Lenei
W3Yy4YEeHUS TIPEAMETA SIBJISIETCS BIIOJTHE ONPABIaHHBIM.

CoriacHo TJaHHOHW TOYKE 3pEHUS TIIaBHBIMU IEISIMHU N3yUeHUs NpeaMeTa « XuMus» Ha 0a30BOM
ypoBHe (0 —11 k11.) ABIAIOTCS:

(dbopMUPOBaHNE CUCTEMBI XUMUYECKUX 3HAHHMM KaK Ba)KHEHIIECH COCTABISIONICH €CTECTBEHHO-
HAay4YHOW KAapTUHBI MUpa, B OCHOBE KOTOPOM JIeXKaT KJIIOUEBhIE TOHATHS, (QyHIaMEHTAIbHBIC
3aKOHBI W TEOPHUH XWUMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHME W TOHHMAHHE CYIIHOCTH
JMOCTYIHBIX O00OOIIEHUI MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMIIEHHE C HUCTOpPHEH uX
Pa3BUTHS U CTAHOBJICHMUS;

dbopMHUpOBaHWE W Pa3BUTHE TPEICTABICHUNA O HAYYHBIX METOJaX IT03HAHMS BEIIECTB U

XUMHUYECKHX DPEaKIHii, HEOOXOIUMBIX ISl MPUOOPETeHUsS YMEHHM OpPUEHTHUPOBATHCS B MUPE
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BEIIECTB W XMMHYECKHMX SBJICHUH, HMEIOINIMX MECTO B TNPUPOJE, B MPAKTUYECKOH U
MOBCE/IHEBHOM JKU3HH;

pa3BUTHE YMEHHWH U CIIOCOOOB JCSITEILHOCTH, CBS3aHHBIX C HAOMIOJCHHEM M OOBSICHEHUEM
XUMHUYECKOTO KCIIEPUMEHTA, COOTIOIEHUEM MTPaBUII 0€3011acHOr0 00pAaIeHNs C BEIIECTBAMHU.
Hapsiny ¢ »Tum, conepaTelbHas XapaKTepUCTHKa LieJed M 3ajgady M3ydeHHs IpeaMeTra B
porpaMme Mo XMMHUH YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMHU
B CHUCTeMe cpeaHero odmiero oOpasoBaHus. CerojHs B NPENOJAaBaHUU XUMHUU B OOJBIICH
CTCNICHH OTAAETCS TMPEINOYTEHUE TPAKTHUUECKONM KOMIIOHEHTE COACpKAHHUS OOYJYCHHS,
OpUEHTUPOBAHHOM Ha TMOATOTOBKY BBITYCKHUKA 0011e00pa30oBaTeIbHON  OpraHU3aIiH,
BJIQ/ICIONIET0 HE HAOOPOM 3HaHHM, a (PYHKIMOHAIBHON T'PaMOTHOCTBIO, TO €CTh COCO0aMU U
YMCHHSIMH aKTUBHOTO TOJYYCHHSI 3HAHUW ¥ TPUMEHEHUS MX B PCATbHOM KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7ad.

B cBsi3u ¢ 3TUM npu U3ydyeHUU mpeaMeTa «XUMHUS» JOMUHUPYIOIIee 3HaYeHHe MPUOOpPETaroT
TaKHe LU U 33]]a4, KaK:

ajanTtanus OO0yJaroIMXCs K YCIOBHSAM JIUHAMHYHO Pa3BUBAIOMIETOCS MHpPa, (OPMUPOBAHHE
WHTEJICKTYaIbHO PAa3BUTONW JIMYHOCTH, TOTOBOW K C€aMOOOpPa30BaHUIO, COTPYIHHYCCTBY,
CaMOCTOSITEIbHOMY TPUHATHUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM,;

dbopMHupoBaHHE Y 00YUYAIOIIMXCSA KIIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHIIUI), UMEIOIINX
VHHUBEPCATHHOE 3HAYCHUE JUTSI PA3JIMYHBIX BHJOB JCSATCILHOCTH: PEIICHHS MpoOJieM, TTOHCKa,
aHanmza u 00paboTku nHpopMaK, HEOOXOTUMBIX AJIST TPUOOPETEHUS OMbITA NESTEIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IMO3HAHUU XHMHH, a TaKXke I OIEHKU C TO3HIHN
HKOJIOTMUYECKOI 0e30MacHOCTH XapaKTepa BIMSHHS BEIIECTB M XMMHUYECKHX MPOIECCOB Ha
OpraHu3M YeJI0BEKa U MPHUPOIHYIO CPEIY;

pa3BHTHE TIO3HABATCILHBIX HWHTEPECOB, WHTEIUICKTYAIBHBIX W TBOPYECKUX CIOCOOHOCTEH
00yJaromuxcsi: CIOCOOHOCTH CaMOCTOSTENbHO MPUOOpPETaTh HOBBIE 3HAHUS O XUMHUU B
COOTBETCTBUHU C )KU3HEHHBIMH MOTPEOHOCTSAMU, UCIIOJIb30BATh COBPEMEHHBIE HHPOPMAIIHOHHBIE
TEXHOJIOTHH IS TIOWCKA ¥ aHAIH3a YIeOHOW ¥ HayJHO-TTONY/IAPHON HH(POPMAIIHH XUMUYECKOTO
COJICPKAHUS;

dbopMUpOBaHHE W DPA3BUTHE Y OOYUYAIOUIUXCS ACCOIHMATUBHOTO W JIOTHYECKOTO MBIIUICHUS,
HAOIOIaTEIBHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, NPH IUIAHUPOBAHUH U MPOBEICHUH XHMHYECKOTO SKCIICPUMEHTA;

BOCMHUTAaHUE y O0y4aroumxcs yoexx1EHHOCTH B TyMaHUCTUYECKOW HANpaBIEHHOCTH XUMUH, €€

BOXHOH pOJM B pEIIEHUH TIJIOOAIBHBIX MPOOJeM palMOHAIBLHOTO MPHUPOIONOIb30BaHUS,
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MOTIOJTHCHHSI SHEPIreTHYECKUX PECYPCOB M COXPAHCHHS MPUPOIHOTO PABHOBECHS, OCO3HAHHS
HE00XO0IUMOCTH OEPEIKHOTO OTHOIIICHUS K IIPUPOJIC U CBOEMY 3JI0POBBIO, @ TAK)KE PUOOPETCHHUS
OIIbITAa UCITIOJIB30BAaHUS IMOJTYYCHHBIX 3HAHUHU IJId TIPUHATUA I'PAaMOTHBIX peHleHI/IfI B CUTyaludXx,
CBsA3aHHBIX C XUMHWYCCKUMU SABJICHUSIMU.

B ydeOHOM 11aHE cpeiHero o0Iero o0pa3oBaHus MpeaMeT «XUMHs» 0a30BOr0 YPOBHS BXOIUT
B COCTaB IPeIMETHOM 00sacTi «EcTecTBeHHO-HAYYHBIC TIPEIMETHD.

OO11ee 9ncIo 4acoB, OTBEAEHHBIX I U3YYCHUSI XUMUH, Ha 0a30BOM YPOBHE CPEIHETO OOIIEro
oOpa3oBanusi, coctaBisieT 68 yaco: B 10 kinacce — 34 yaca (1 yac B Hegesn10), B 11 kiacce —

34 gaca (1 yac B HejgeJI10).
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I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIMMHKCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTAaTOB OCBOEHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B coOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE JHUYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « X UMHI» Ha YPOBHE CPETHETO 00I1ero 00pa3oBaHusl BbIICICHBI
CJIEIYIOIINE COCTABIISAIOILNUE:

OCO3HaHHE O0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOATEILHOCTH U CaMOOIIPEAEIICHHIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BOM HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBATHCS B CBOCH N1€ATEIHHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KYNIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE PEe3yabTaThl OCBOCHHUS MPEAMETA « XUMUS» IOCTUTAIOTCS B €IMHCTBE Y4eOHOM
U BOCIHUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COLIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCHUICKOr0 TI'pa)<IaHCKOro OOILEeCTBa,
NPUHATBIME B OOIECTBE HOpPMaMH M IMpaBUJIAMU IMOBEJIEHHs, CIOCOOCTBYIOIIMMHU MpOLEccaM
CaMOIIO3HaHUs1, CAMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUSI IMYHOCTH 00Y4arOIIHUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMHUPOBAHHOCTH
OTbITa TO3HABATENILHOM U TPAKTUUECKON IESTEIbHOCTH 00yUYaIOLIMXCs 10 pealn3alluy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHA 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

IIPEJICTABICHUS] O COLMAIBbHBIX HOpPMax M IPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHHH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITENbHOCTH IIPU CO3/1aHUU Y4EOHBIX MPOEKTOB,
pelieHny y4yeOHbIX U TO3HABATeNbHbIX 33/]1a4, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh W TPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOH e TeNbHOCTH;

2) N1aTPMOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYyYHOMY HACIEAHI0 OTE€YECTBEHHOMU
XUMUU;

yBa)KEHHsI K IpoIeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh pPe3yNbTaT JUIMTEIbHBIX HaOII0JIeHU,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TIOMCKOB, TOCTOSSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;
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MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM AaHAIIN3E
uH(pOpPMALIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEICHUE W IOCTYIIKM CBOMX TOBApUIIEH C IMO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUM STUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOoBOr0 M Oe3o0macHoro obpasza >KHU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 37I0POBBIO;

coONIOfICHMS TPaBWUJI 0E30MacHOTO OOpAaIeHUs] ¢ BEIIECTBAMH B OBITY, MMOBCEIHEBHOU
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYAJIBHOTO M KOJUIEKTHBHOIO 0€30MacHOTo
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U )KU3HU JIFOJICH;

OCO3HAHUS TIOCIICJICTBUI M HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATENBLCKOM JIESITEIBHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX JACSITEIBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PELICHWHU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIPaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUCHHIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU TT0 XUMUH;

YBaXXEHUS K TPYAY, JIIOASAM TpyAa U pe3yJbTataM TPYJI0BOM 1€ITeIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOOPY MHIUBUIYATbHOU TpaeKTOPUU 00pa3oBaHus, OymyIien
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMHUHU, UHTEPECOB U MOTPEOHOCTEN 00111eCTBA;

6) ’K0JIOrMYEeCKOr0 BOCTIUTAHUSA:

HKOJIOTMUYECKH IIeIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIONH30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOTIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHBHOTO HETPUSTHS IEHCTBHUMA, MPUHOCSIIINX BPEI OKPYKAIOIIEH MPUPOTHON cpene,
YMEHUS MPOTHO3UPOBATh HEOJATOMPUSITHBIC SKOJOTUYECKHE TOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETLHOCTH  DKOJIOTUYECKOW HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COITMATILHOM MIPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) 1EHHOCTH HAYYHOT0 O3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;
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NOHUMaHMs CHeUM(UKH XUMHM Kak HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpyKarolleM
MHUpE KaK O €IMHCTBE IPUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
peleHn: mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHUMHUM JUIsl COBPEMEHHOW LMBMWIM3ALUU: B €€
IYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM POJIM B CO3/laHUM HOBOW 0a3bl MaTepUalIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOW Oe30macHOCTH, B PA3BUTHUHM MEAMIIMHBI,
00eCreyeHn! YCIIOBHM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00111eCTBA;

€CTECTBEHHO-HAYyYHOH TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJOB IIO3HAHUA,
UCTIOJIb3YEeMBIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH HCIIOJIb30BATh MOJy4yaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yMEHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CIOCOOHOCTH CaMOCTOSITENTFHO MCIOJIh30BATh XMMUYECKHE 3HAHUS ISl PELICHUS TPOOIIeM
B PEAJIbHBIX )KU3HEHHBIX CUTYALUX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOM eI TeIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4YEHHMIO HOBBIX 3HAaHUH 110 XUMUU B COOTBETCTBUM C KM3HEHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOCHHOCTSIM Tpy/la B Pa3JIMYHbIX cepax npodecCHoHaNbHOMN AeATeNbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpenmMeTHble pe3yibTaThl OCBOGHMsI ydyeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIUXCS MEXAUCIUITHHAPHBIC
(MexXmnpeMeTHbIE) 0OLIeHayUHbIe IOHATHUS, OTPAXKAIOLINE EIOCTHOCTh HAYYHOH KapTUHBI MUpPa
U crenuuKy METOJ0B IIO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECcC, CUCTEMa, Hay4HbIN (akT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHblE  yueOHble  JAeHCTBHS  (TO3HABaTEbHbIE, KOMMYHHMKaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GoOpMUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJaromuXcs;

CHOCOOHOCTh  OOYYalOLIMXCS  HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHUS W YHUBEpCalbHble y4yeOHbIe AEHCTBUS B IO3HABATENbHON U
COIIMAIbHON ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHUBEPCAIbHBIMU y4eOHBIMU
M03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JICHCTBUAMU.

OBJiaieHNe YHUBEPCAIbLHBIMH Y4eOHBIMH O3HABATEIbHBIMH AeCTBUSIMM:

1) 6a3oBble JJOrMUYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMpPOBaTh M aKTyaJIM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeneNaTh LENU JAEATeNbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUKEHHS,
COOTHOCHUTD PE3yJIbTaThl AESITEIbHOCTH C OCTABICHHBIMU LENSIMU;
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MCIIOJIb30BaTh NPU OCBOCHUM 3HAHMKA IPHUEMBI JIOTHYECKOIO MBINUICHHS — BBIICIATH
XapaKkTepHble INPU3HAKK IIOHATHMM W YCTaHAaBIMBAThb HUX B3aMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIUE MMOHITHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH [T KIIaCCU()UKALIMU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh IPUYNHHO-CJICICTBEHHBIEC CBA3U MEXKY U3Yy4acMbIMU SIBICHUAMM;

CTPOUTB JIOTHUECKHUE PACCYXkIeHUS (MHIYKTUBHBIE, IeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMAaTPUBAEMBIX SIBICHUSIX, (POPMYyITHUpPOBATh BBHIBOJBI H
3aKJIF0YEHUS;

IPUMEHATHh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIeJH, IPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHu4Yeckass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakuu — TpU PELHICHHH Y4eOHBIX
[I03HABATEJIbHBIX U IPAKTUUECKUX 3a/a4, IPUMEHSTh Ha3BaHHbBIE MOJIETIbHBIC IPECTABICHUS IS
BBISIBJICHHSI XapPAKTEPHBIX IIPU3HAKOB U3y4acMbIX BEILIECTB U XUMUYECKUX PEAKLUH.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUUYECKUX PEaKLUil;

dopMynupoBaTh LEAM M 3aJayd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0JaTh 32 XOJOM IPOLIECcCa, CAMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0OOOLIEHHS M BBIBOABl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAEIAaHHOM
pabore;

IpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BAaTeIbCKOM M MIPOEKTHOM JesITeNbHOCTH,
HpPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOJOB IT03HAHUS.

3) padora ¢ unopmanmeii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKAaX HHGpopManuu (HAy4HO-TIOMYJSpHas
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHaAJTM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHUS, KPUTUYECKH OLIEHUBATh
€€ I0CTOBEPHOCTh U HENPOTUBOPEUYHUBOCTH;

(dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHbIE METOAbl IpPU IOHCKE U O0TOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIIOJHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAYYHBIH $I3bIK B KadecTBE CpEACTBAa INpU paboTe € XUMHUYECKOH
uHpopMaLuell: MPUMEHSATh MEXIpeIMeTHble ((QU3MUEeCKue W MaTreMaTh4yecKue) 3HaKu |
CUMBOJIBI, hopMyIbl, a0OpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OsiaeHHe yHHBEPCAJIbLHBIMH KOMMYHHMKATHBHBIMH AeHCTBHSIMHU:

3aJaBaTh BOIPOCHI 10 CYIECTBY 0OCYKAaeMOM TeMbl B XO/€ AMAJIOra W/WIN JUCKYCCHH,
BbICKa3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;
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BBICTYNIaTh C IpE3EHTAIMeil pe3yIbTaToB MO3HABATENbHOM AESITETbHOCTH, MOJYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU  BBIIOJHEHUH XHMHYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMpPOoeKTa M (OPMYIHMPOBATH BBIBOJBI MO PE3yJIbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM IMyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PeryasTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENILHO TJIAHUPOBATh M OCYIIECTBISITH CBOKO TMO3HABATENIBHYIO JIEATEIHHOCTb,
ompezenss e€ 1eNu U 3a/ladd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npeyiaraeMblii arOpUTM JEUCTBUN IPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ y4ETOM MOJYYCHHS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSX;

OCYIIECTBIISITH CAMOKOHTPOIIb CBOCH JESTEIbHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

MNPEIMETHBIE PE3YJIBTATHBI
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeoOpraHuueckas XUMHUSD OTPaXKaroT:

c(hOopMUPOBAHHOCTD MPEICTABICHUN: O XUMUUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOMN
KapTUHBI MHPA, POJIU XUMHH B TIO3HAHWU SIBJICHUU MPUPOJLI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYPbl JIUYHOCTH, €€ (YHKIMOHATIBHOW TPAMOTHOCTH, HEOOXOOUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpeliE;

BJIAJICHUE CHCTEMOM XHMHWYECKMX 3HAHUM, KOTOpPAs BKJIOYAET: OCHOBOIIOJArAKOIINE
HOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHUCJICHHS, XUMHYECKas CBs3b (KOBAJCHTHAs, WOHHAS, METa/UIMYCCKas, BOJOPOJIHAA),
KpUCTATMYECKAsT ~ PEmETKa, TUIBI ~XHUMHYECKHUX  PEaKIUi, pPacTBOp, DJIEKTPOJUTHI,
HEDJIEKTPOIUTHI, SICKTPOJIUTUYECKAST TUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKON peaklliy, XUMUYECKOe PAaBHOBECHE); TCOPUU U 3aKOHBI (TEOPHSI ANEKTPOIUTHIECKOM
aucconunanuu, nepuoandeckuii 3akoH . M. MenneneeBa, 3aKOH COXpaHEHUS MacChl BEUIECTB,
3aKOH COXPAHEHUs W TPEBPAICHUS SHEPTHH TPU XUMHUYCCKUX PEaKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKalldie B OCHOBE TMOHUMAaHUS
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, TIOJMYyYeHUH W 0E30MacHOM HCIIOJIh30BAHUHM BAKHEHIIIMX HEOPTaHWYCCKUX BEIIECTB B
OBITY U IPAKTHUYECKOH JEATECITLHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIC MPU3HAKU TOHATUH, YCTaHABINBATH
WX B3aMMOCBSI3b, HCIIONH30BATh COOTBETCTBYIOIIME TMOHSATHS MPH OMHUCAHUU HEOPTaHHMYECKUX
BEILIECTB U UX IPEBPAILECHU;

c(OpPMHUPOBAHHOCTh YMEHHH HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJUKY JUUISI COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUH, CHUCTEMaTHYECKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBHMaigbHbIC Ha3BaHHUS OTJEIBHBIX HEOPraHHMUYECKUX BellecTB (yrapHbld Tras,
VIJICKUCITBIA Ta3, aMMHUaK, TaméHas W3BeCTh, HETalléHas W3BECTh, NMUThEBAs COJa, NMUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUH OMpPEAEISATh BAICHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKIX
AIIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HOHHAS,
METaJITNYeCKasi, BOJOPOJIHAS) B COCAMHCHHSX, THUI KPUCTALINYCCKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelabl B BOJHBIX
pacTBOpax HEOPTraHWYECKHUX COCTUHECHHIA,
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c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILIECTB
[0 MX COCTaBY K OINpeAeNEHHOMY KIIacCy/TpyIIe CoeTuHEeHUN (POCThie BEeIlecTBa — METAJUIbI U
HEMETaJlIbl, OKCUIbl, OCHOBAHUS, KHCIIOTHI, aM(OTEpHbIE TUAPOKCHUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHUH  XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MenzeneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHUS CBONCTB XHMHMYECKHUX OJJIEMEHTOB U UX
COEIMHEHUH MO nepuojaM U rpynnaMm llepuoguyeckoil cUCTEMbI XUMUYECKHUX AeMeHToB []. U.
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh (OMUCHIBATH) OOILINE XUMUYECKIE CBOMNCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHHE I€HETUYECKOU
CBSA3M MEXJIY HEOPraHMYECKHMMH BEIIECTBAMU C IIOMOINBK) YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IuYHBIM
npu3HakaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMY 3(hdexTy peaxiuu,
M3MEHEHUIO CTENIEHEN OKUCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIMy, Y4aCTHUIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUUi pa3IuYHbIX TUIIOB, IIOJHBIE
U COKpallEHHBbIC YPaBHEHUS pEaklUi MOHHOTO OOMEHAa, YUUTHIBAas yCIOBHS, MPU KOTOPBIX 3TH
peakLMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH pEAaKLUH, MOATBEPXKAAIOIINE KauyeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH ONBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIKE B BOJHBIX PaCTBOpPaX HEOPTaHUUECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CYHIHOCTb OKHCINUTEIbHO-BOCCTaHOBHUTEIBHBIX
peakuuii HoCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakliy OT
pa3IUYHbIX (PAKTOPOB; XapakTep CMEUICHHS XHMHUYECKOTO pPaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3jeiicteus (mpunuui Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHHH XapakTepru30BaTh XUMUUECKHUE ITPOLIECCHI, JIeKAIMEe B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takxke Cc(HOPMHUPOBAHHOCTh
IpeJICTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX M SKOJOTHYECKHX MpoOiieMax XHMHUYECKOTOo
IIPOU3BOJCTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHUS C MCIOJIB30BAaHUEM MOHSATHS
«MaccoBasi JI0NIsl BEILECTBA B pacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHUX
peaxIusx, Macchl BellecTBa WK 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEILIECTB, TEIUIOBOrO 3¢ (deKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCcChl BELIECTB, IIPEBPALLECHNS U COXPAHEHMS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBHIa MOJB30BAHUS XUMUUYECKOW TOCYAOU U
nabopaTOpHBIM 000PYIOBAaHHEM, a TAK)KEe MpaBUiia 0OpaIEeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUHN TIJIAHUPOBATh M BBIMOIHATh XMUMHUYECKHHA HKCIIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTh XMMMYECKOW pEaKLUH, PeaKIMd HOHHOTO OOMEHA, KAaueCTBEHHBIC PEaKIMH Ha
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cynbar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMS, PElIEHUE SKCIIEPUMEHTAIbHBIX
3agau o TtemMam «Metamnely u «Hemeramibl») B COOTBETCTBMM C TMpaBUJIAMH TEXHHUKHU
0€3011aCHOCTH MPH 0OpaIlleHNH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYOBAHUEM, NIPE/ICTABIISATH
pe3yNbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpME 3amuch ypaBHEHUH COOTBETCTBYIOIIMX
peaxuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIUIO,
MOJIy4aeMyI0 U3 pa3HbIX HICTOYHUKOB (CpeIcTBa MaCCOBOM KOMMYHUKalMK, UHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa SKOJIOTUYECKH IIeTIECO00Pa3HOTro
MOBE/IEHUA B OBITY M TPYIOBOM J[EATENBHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHCTBHS HA JKUBBIE OPraHU3MbI
OmpeeEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoOb
YMEHBIIEHUS U NPEIOTBPALLICHUS UX BPEJHOIO BO3JCHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YarolUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUTSL CJICTIBIX U CIIA0OBUISIINX 00yJarOIIUXCsl: YMEHUE HCIIOIB30BaTh PEIbePHO-TOUCUHYIO
cucrteMy o6o3Hauenuit JI. bpaitns mis 3anucu XuMudeckux Gopmy.
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COJAEP)KAHUE OBYYEHUA
11 KUIIACC
OBLIASA U HEOPTAHNYECKAS XUMMUA

Teopernyeckne 0OCHOBBI XUMHHU

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUuecKrue ypOBHH, MOJYPOBHU. ATOMHBIC OpOHTaly, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacrpesiesieHUs] JIEKTPOHOB IO OpOUTAIsAM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX IEPUOJIOB.
DJeKTpoHHast KOH(UTYpaLKs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepumommueckas cucrema XUMHUYECKUX 3yeMeHToB [ U
MenneneeBa. CBsA3b NEepUOANYECKOr0 3akoHa M [lepuonmyeckold CUCTEMBI XMMHMYECKHX
anemeHToB JI. 1. MeHnzeneeBa ¢ COBPEMEHHOM TEOpPUEN CTPOECHMSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MIPOCTHIX U CIOXKHBIX BELIECTB
10 rpyNIaM U nepuojam. 3HaueHue NepUoANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHMYEcKass CBs3b. Buabpl XMMHUYecKOW CBs3M (KOBaJICHTHas
HEMoJIsIpHasl U TOJIsIpHAas, WOHHAsA, MeTajuiMyeckas). MexaHu3Mbl 0Opa30BaHUsl KOBAJIEHTHOM
XUMUYECKON CBSA3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBsi3e. BaneHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI M AHUOHBI.

BemniectBa MOJNEKYJISPHOIO M HEMOJIEKYJSIPHOIO CTPOCHMsI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKH.

ITonsiTHe O AUCHEpCHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B pacTBOPE.

Knaccugukarus Heopranmueckux coeinHeHnid. HomeHkaTypa HeopraHn4eckux BeIiecTB.
I'eneTndeckas CBA3b HEOPraHUYECKHUX BEIIECTB, IPUHAMICKANIUX K PA3IMYHBIM KIIACCaM.

Xumuyeckas peaxkuus. Knaccudukanus XUMHYECKHX peakUuil B HEOPraHUYECKOW U
OpraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHS] MACChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPIUHU IIPU XUMUYECKUX PEAKIUAX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (pakTopoB. OOpaTHMbIe peaklUu.
Xumnueckoe paBHoOBecHe. (DakTOpbI, BIUAIOIIHAE HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlatense.

OnexTponuTnueckas aucconuanus. CuibHbIe M ciadble 37eKTponauTsl. Cpena BOJIHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPaJIbHAs, LIEJIOYHAs.

OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M UX IMPEBPALICHHUN: JEMOHCTpaIus
tabmun «llepuonuueckass cucrema xumudeckux snementoB J[. M. MengeneeBa», u3ydyeHue
MoJieNiell  KPUCTANIMYECKUX peIEToK, HAOMI0JeHWe U OINUCAaHHWE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAAa BOJOpPOJa B TMPUCYTCTBUM KaTalln3aTropa,
OIpENIETICHUE CPElbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
HMOHHOTO0 OOMeHa), MPOBEICHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOpPOCTb XUMHUYECKOU PEAKLIUU.

Pacuérnrie 3amaun.

Pac4€rel Mo ypaBHEHUSAM XMMHUYECKHUX PEAKIMM, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl ¢ UCIOJIB30BAHUEM ITOHATUS «MACCOBAasl JOJIs BEILIECTBAY.
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Heopranuveckasi xumust

Hewmeramnsl. [lonoxenne Hemetaiion B lleproanyueckoii cucteme XUMHUYECKUX 3J1EMEHTOB
J. U. MenneneeBa u 0COOCHHOCTH CTpPOCHHUs aTOMOB. Du3HUECKHE CBOICTBAa HEMETAJJIOB.
AJToTponusl HEMETaUIoB (Ha MpUMepe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BaKHEWIIMX HEMETAJUIOB (TaJoreHoB, cephl, a3oTa, docdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KHUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCIMHEHU).

IIpuMeHeHre Ba)XHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Mertamisl. [lonoxxenne MeramioB B [lepuoandeckoil cucreMe XUMHUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. OcOOEHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. Obmue
¢u3ndeckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXMMUYECKUN DSl HANPSHKCHUN
METAaJIJIOB.

XHUMHYECKHE CBOWCTBA BAKHECUINIMX METAUIOB (HATPWH, KaJWid, KajabIlMd, MAarHUM,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIA.

OO6mme cnocoObI oTyYeHusI MeTaJUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

DOKCIEpUMEHTAIbHBIE METOJbl H3yYEHUS BEIIECTB M HMX NPEBPAILICHUN: HU3YYCHHUE
KOJUTeKIUU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PEUICHHE SKCIIEPUMEHTAIbHBIX 33/1a4,
HAOMO/ICHUE U ONKCAaHUE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUAPOKCUIA AIIFOMHHMSI C PaCTBOpPaMM KHUCJIOT M II€JI04Yeli, KaueCTBEHHbIE PEaKIIMM Ha KaTHOHBI
METaJlIOB).

PacuérHrble 3amaumn.

Pacuétel Macchl BemecTBa Uil 00bEMa ra3oB M0 H3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce
W1 00BEMY OJTHOTO U3 yYaCTBYIOIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KOIMUYECTBA
BEIIECTBA) MPOJAYKTOB PEAKIUH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponb xuMuu B o0ecrieueHrnr 9KOJOTHYECKON, YHEPIreTHUECKON 1 MUIIEBOM O€30MacHOCTH,
pa3BuTHUU MeAUIUHEL. [[oHATHE 0 HAYYHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUYECKUX PEaKITHil.

[IpencraBnenus 06 00X HAYUYHBIX TPUHITUIIAX TPOMBITINIEHHOTO TIOJTYYeHUS BaKHEUIITHUX
BEIIECTB.

YenoBeKk B MHUpE BEUIECTB M MAaTEPHAIOB: BAKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMaTepHalibl, OpraHM4eCKHe U MUHEPAJIbHBIE y100pEHUSI.

XvMHS M 3]I0pOBbE 4YEJIOBEKA: MpaBUja HCIOJIb30BAHUS JIEKAPCTBEHHBIX IpENapaTos,
npaBuiia 6€30MacHOTO MCIOIh30BaHMS MPENapaToB OLITOBON XUMUHU B TIOBCETHEBHOM JKU3HH.

MexnpegMeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHBIX CBSA3eH MpH W3YYeHHH OOIel M HEOpraHM4eCcKONW XHMHUHU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK W MOHSTHH, SBISIOUUXCS CUCTEMHBIMH JJIs1 OTAEJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OO01re ecTecCTBEHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, KJacCHU(pUKalusi, NEepPUOAUYHOCTb, HaONIIOJEHNEe, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpEHUE, SABIICHUE.

®dusnka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
pPaZoaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKHIl YpOBEHb, BEIECTBO, T€I0, 00BEM, arperaTHOe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIUYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.
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buonorust: knerka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, MTOJIE3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHOoMoTHs: XUMUYECKasl MPOMBIIIIICHHOCTh, METAJUTYPIUsl, TPOU3BOJCTBO CTPOUTEIIBHBIX

MaTCpHraoB, CENBCKOXO03SIHCTBEHHOE IIpOU3BOJICTBO, numeBas IMPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBIINIJICHHOCTD, IIPpOU3BOJACTBO KOCMETHYCCKUX npceriapaTos,
IMPOU3BOACTBO KOHCTPYKIUMOHHBIX MaTcpuraioB, OJICKTPOHHAA IMPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

11 knace
Tema/paznen KonunuecTso Bunel HdesTenpbHOCTh  yuuTeNld  C
/T aKaJeMIYecKuX | JACATEIbHOCTH | Y4eToM pabodeld mporpaMMbl
4acoB, oOyJaromuxcs | BOCIUTAHUS
OTBOJMMBIX  Ha
OCBOEHHUE TEMBI
Pa3znen 1. TeopeTudyeckne 0CHOBBI XMMHHU
Crpoenue Bnanetor IlenHocTHOE  OTHONICHHE K
aATOMOB. cucreMoi OTCUECTBCHHOMY KYJIbTYPHOMY,
[lepuogmuaeckuit XUMHYECKAX HACTOPUYECKOMY H HAYIHOMY
3aKOH U 3HaHUH, HacJeaIuIo, MMOHUMaHUE
1.1 [Tepuonuueckast 3 KOTOpast 3HAYCHUS XMMUYECKON HAYKHU B
cucTema BKITFIOYAET: KU3HU COBPEMEHHOTO
XUMHYECKAX OCHOBoMoONara | oOImiecTBa, crocoOHOCTH
anemenTos /[. 1. IOLKE BIIAJIETh JIOCTOBEPHOM
MenpeneeBa IIOHATUA uHpOpMAIe O TEePEAOBBIX
Crpoenue (XMMUYECKH | JOCTIDKEHUSIX W OTKPBITHSIX
12 BEIECTBA. 4 3JIEMEHT, MHUpPOBOM W  OTEUYECTBEHHOM
' MHuoroo6pasue aToM, M30TOI, | XUMMH.
BEIIECTB s-, p-, d- [IpencraBnenne o commaIbHBIX
AJNIEKTPOHHBIE | HOpMax " TpaBHIIaX
opburtanu MEXJIMYHOCTHBIX OTHOILIECHUH B
aTOMOB, HOH, KOJUIEKTHBE, KOMMYHUKAaTHBHOM
MOJIEKyIIa, KOMITETEHTHOCTH B
MOJIb, 00I1IeCTBEHHO TOJIE3HOM,
MOJISIPHBIN y4eOHOUCCIIEI0BATEIbCKOM,
00BEM, TBOPYECKOW ¥ JPYTHUX BHIAX
BaJICHTHOCTB, JCATCIIBHOCTH, TOTOBHOCTH K
AJEKTPOOTPHUIl | Pa3HOOOPa3HOM COBMECTHOM
aTEeNBHOCTB, JIESITEIbHOCTH TIPH BBITTOTHEHUH
CTETICHb Y4eOHBIX, MMO3HABATENHHBIX
OKUCJIEHUS, 3ajad, BBIIIOJIHEHU U
XUMHYECKas XUMHYECKAX  JKCIIEPUMEHTOB,
CBSI3b CO3/1aHNHU Y4eOHBIX TPOESKTOB.
(xoBasieHTHAA,
13 Xumuueckue 6 HoHHAs,
peaKiuu MeTaITNIecKa
H)
BOJIOPOJIHAS),
KpUCTAIUTHYEC

Kasi pelérKa,
THIIBI
XUMHYECKHAX
peakuii,
pacTBop,
3JIEKTPOJIUTHL,
HEJIEKTPOIIUT
BI,
ANEKTPOJIUTUY
eckas
JUCCcOLUaus,
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YCIIOBUSI, TIpH
KOTOPBIX JTH

OKHCIIUTENb,
BOCCTAHOBHTE
JIb, CKOPOCTh
XUMHUYECKON
peaKum,
XHUMHYECKOe
paBHOBeEcCHE);
TEOpUH 1
3aKOHBI
Uroro mo pazmeny | 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 MerTaiibl 6 Knaccudummp | MupoBo33peHuecKue
2.2 Hemeramisl 9 YIOT MIPEICTABIICHUS O BEIIECTBE U
XHUMHYECKHE XUMUYECKOH peaKiuy,
Cas3p peaku o | COOTBETCTBYIONIHE
23 HCOPraHM4ICCKUX 2 DA THYHBIM COBPEMEHHOMY YPOBHIO
1 OPraHU4IeCKuX Pa3BUTHS HAYKU U
BCIICCTB TpH3HAKAM COCTABJISIFOIINE OCHOBY IS
il y
(mery Y| HOHMMaHus CYIHOCTH HAYYHOI
cocrasy KapTHHBI MUPA, TIPEICTABICHHUS
pEAarupyroltX | o6 0CHOBHBIX 3aKOHOMEPHOCTSIX
BCIICCTB, pa3BUTH IIPUPOLEI,
TETTIOBOMY B3aUMOCBSI3SIX YeJIOBEKa C
sdpdexry MIPUPOIHON CPENO, O POJIn
peaKiuy, XMMHH B IO3HAHUU 3THX
3MEHEHMIO 3aKOHOMEPHOCTEI;
CTEeIeHeH Oco3HaHue IIEHHOCTU >KHU3HH,
OKHCJICHUS OTBETCTBEHHOTO OTHOILIEHHS K
3IIEMEHTOB, CBOEMY 3/I0POBBIO, YCTAaHOBKH
oOpatuMocTH | Ha 3JI0pOBBIH 00pa3 KU3HH,
peaiuy, OCO3HaHWE  TIOCIEACTBUH |
yHacTHIO HETIPHUSITHE BPETHBIX TPUBBIYCK
KaTAIM3aTOpPa) (ymoTpeOneHus aJKOT 01,
) HapKOTHUKOB, KypeHus),
’ HEOOXOJUMOCTH  COOJIFO/ICHUS
COCTABIL | papun  GesomacHocTH — mpH
AT OOpallleHMd C XMMHYECKUMH
YpaBHCHUA BEIIECTBAMH B OBITY U peabHOU
peakiuit JKU3HU.
Pas3INYHbIX WUnTepec K  OpakTHUECKOMY
THIIOB, TOJIHBIE | M3y4eHHIO mpodeccuil u Tpyna
" Pa3IUYHOTO POJia, YBAKEHHE K
cokpam@nnpie | TPYAY U pe3ysibTaTam TPyAOBOH
ypaBHEHHS JIeSITENIBHOCTH, B TOM YHCIIe Ha
. OCHOBE MPUMEHEHUS
DeaiHiH MIPEIMETHBIX 3HaHU 110 XUMUH,
HOHHOTO OCO3HAHHBIN BBIOOD
obmena, WHIMBUIYaIbHOM  TPAeKTOPHH
Y4HTBIBAA MIPOAOJDKEHUST 00pa3oBaHUs C

YY4ETOM JTMYHOCTHBIX HHTEPECOB
H CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX HWHTEPECOB U
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peakuu UAyT
JI0 KOHIIa;
MIPOBOJIAT
peakiuu,
MOATBEPKIAI0
IIHe
Ka4yeCTBCHHBIN
cocTaB
Pa3IUYHBIX
HEOPTraHUYECK
HX  BEIICSCTB,
pacmno3HaBaTh
OIIBITHBIM
IIyTEM  WOHBI,
MPUCYTCTBYIO
e B BOTHBIX
pacTBopax
HEOPraHU4yecK
HX BEIIECTB;
PaCKpBIBAIOT
CYIIHOCTh
OKHUCIIUTEIIHLHO
BOCCTAHOBUTE
JIBHBIX
peakiuit
MIOCPEICTBOM
COCTaBIICHUS
3IIEKTPOHHOTO
0ajmaHca STHX
peakLuii;

oTpeOHOCTEH,
PO ECCHOHATTEHOM
JEATCILHOCTH W Pa3BUTHA
HEO0XOINMBIX YMEHUH,
TFOTOBHOCTh aJIalITUPOBATHCS B
npodeccuoHanbHOU cpese

YCHEIIHON

Uroro no pazzeny

17

Pa3nen 3 . Xumus u Ku3H

3.1

XUMHUS U )KU3Hb

OOBICHSIOT
3aBUCHUMOCTD
CKOPOCTH
XHMHYECKOH
peakiuu 0T
Pa3IMUHBIX
(baxTopoB;
xapakrep
CMEIICHUS
XUMUYECKOTO
paBHOBECHS B
3aBHCHMOCTH
OT BHEIIHETO
BO3JICUCTBHS

Oco3HaHue IEHHOCTH JKHM3HHU,
OTBETCTBEHHOTO OTHOIIICHUS K
CBOEMY 3JIOPOBBIO, YCTaHOBKH
Ha 370pOBBI 00pa3 KHU3HH,
OCO3HaHWE  TMOCIEACTBUM U
HEMPUATHAE BPEIHBIX IPUBBIYEK
(ymoTtpebnenus AJTKOT 014,
HapKOTHUKOB, KypeHus),
HEOOXOJUMOCTH  COOJIOJICHHS
mpaBmJl  0E€30MAaCHOCTH  TPH
obpareHu ¢ XUMHUYECKUMHU
BEII[ECTBAMH B OBITY U pealIbHOM
JKU3HU.




[OKYMEHT noanuncaH 31eKTPOHHOM NOANMUCHIO.

(mpunnun  Jle
aTensbe);
XapaKTepU3yIo

T XUMHYECCKHE
MPOIIECCHI,
JIeKAIne B
OCHOBE
HPOMBIILICHH
oro
HOJTYYCHUS
CepHOM
KHCJIOTHI,
aMMHaKa, a
TaKxke
chopmupoBaH
HOCTh
MpeCTaBICHU
i 00 o0mmx
HAYYHBIX
MPUHIMIAX U
9KOJIOTHYECKH

X mpobnemax

XAMHUYECKOTO
POU3BOJICTBA

Hroro o pasneny 13

OBIIEE

KOJIMYECTBO 34

YACOB I1O
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