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MNOSACHUTEJIBHAS 3AITUCKA

[Iporpamma 1mo XuMuM Ha ypOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®denepanbHOTo 3aKk0Ha 0T 29.12.2012 Ne 273-03 «O6 obpazoanuu B Poccuiickoii @enepamnumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHON 00pa3oBaTeNbHONW MPOrpaMMbl CPEIHETO
obmero o6OpaszoBanus (DOII COQO), mpexacraBneHHBIX B DeaepanibHOM TOCYIAPCTBEHHOM
obpazoBatensHOM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBanusi yaeOHOTO TpeaMera
«Xumus» B oOpa3oBarenbHbIX opraHuzauusax Poccuiickoir denepauuu, peanu3yromux
OCHOBHBIE 00pa30BaTEIbHBIC MPOIPAMMBbI, ¥ OCHOBHBIX NOJOKEHUH «CTparernu pa3BUTHSA
BocnuTaHust B Poccuiickoit @Penepanuu Ha nepuon a0 2025 roma» (Pacnopskenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0B K pPa3pabOTKe MpOrpaMMbl 1O XUMHH, K OIpPEIEIICHUI0 00meit
CTpaTeruy OOyYeHUs, BOCIIUTAHUS M Pa3BUTHs O0y4arOIIUXCS CPEICTBAMU y4eOHOTO MpeaMera
«Xumusa» ans 10—11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBWJIM KOHIETITYaJIbHBIC TMOJIOKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH IieNiell, CcOIepXaHHs, pe3yJbTaTOB OOy4YeHHUS WU
TpeOOBaHUH K YPOBHIO MOJTOTOBKU BBIITYCKHHKOB.

XuMuyeckoe 00pa3oBaHHE, TIOJy4yaeMO€ BBITYCKHHMKaMu  0O0lieo0pa3oBaTeabHOM
OpTraHW3alluM, SIBISIETCS HEOThEMJIEMOM 4YacThlo WX oOpa3oBaHHOCTH. OHO  CIIY)XHT
3aBEpINAIONINM ATAllOM pPEATH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOYEBBIX
[IEHHOCTEH, MPHUCYIIUX IIEJIOCTHONH CHUCTEME XUMHUYECKOTO O0pa3oBaHUA. OTH IIEHHOCTH
KacaroTcsl TIO3HaHUS 3aKOHOB TPHPOJBI, (POPMUPOBAHHS MHPOBO33PEHHS M OOMIEH KyJIbTYPHI
YelOBeKa, a TaKKe ODKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/IOPOBBIO H
IpUPOJHOH cpene. Peanusyercs xuMuyeckoe oOpazoBaHHe 00y4arOIUXCs HA YPOBHE CPEIHETO
oOmrero oOpa3oBaHUsI CPEICTBAMH Y4eOHOTO MpeaMeTa «XHUMHUs», COJEpKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOorpaMMe IO XMMUHU C Y4€TOM clneUu(pHUKH HayKHM XUMHH, €€
3HAa4€HUs B MO3HAHUM MPHUPOJIbI U B MaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro OOIIero
oOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyro pojib B COBPEMEHHOM
LIUBUIM3ALMY, B CO3JaHUM HOBOW 0a3zbl MaTepualbHOW KyJbTypbl. OHa BHOCUT CBOM BKJIaJ B
(bopMHpOBaHKE PALIIOHAIIBEHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LIEJIOCTHOIO MPEICTaBICHUS
00 OKpy»XarollleM MUpE KaK O €AMHCTBE MPUPObl U YEIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE ITOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY’KAIOLIEro MHpa, OCO3HAHMS B3aUMOCBA3H
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3aumoneicTBYS ¢ JpYrMMH €CTECTBEHHBIMM HayKaMH, XUMHsS —cCTaja
HEOTHEMJIEMON YacCThbl0 MHPOBOH KYJIbTYpPbl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOI'O TpyAa U
KHU3HU Kaxao0ro wieHa oOmiectBa. CoBpeMeHHas XMMHUS KaK Hayka CO3HMJaTellbHasl, KaKk HaykKa
BBICOKUX TEXHOJIOIMI HallpaBlieHa Ha pelIeHHe INI0OANbHBIX MPOOJIeM YCTOHYMBOIO Pa3BUTHUS
YeJIOBEYECTBA — CBIPbEBOM, SHEPreTUYECKOM, IHUIIEBOM, 3KOJIOIMYeCKOM O€30MacHOCTH U
OXPpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOIMMM LEISIMM M NPHHIMIAMH CpeiHero oolmiero obpa3oBaHus
cozepxkanue npeamera «Xumush» (10—11 xnaccel, 6a30BbIil ypOBEHb U3YUEHUs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY OOyYaromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUIHOIO BKIIOYEHHS B JKU3Hb COIMyMa,
IIPOAOIDKEHHS 00pa30BaHUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMIOCPEJICTBEHHO C XUMHUEH.

CocraBisioliuMu  npeaMera «XHUMHUs» SIBIAIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHUA» U «O01Ias 1 HeopraHuyecKast XUMUs, OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX



SBJISIFOTCSI OCHOBBI 0A30BOM HAayKH: CHCTEMAa 3HAHUHN 10 HEOPTaHUYECKOW XUMHH (C BKIIOUEHHEM
3HaHUHM U3 00uIel XUMHM) U OpraHndeckoil xumun. dopmMupoBaHue NTaHHON CHUCTEMBbI 3HAHUN
MpU U3YYCHUM IMpeaMeTa OO0ecrneyrMBaeT BO3MOXHOCTh PACCMOTPEHHUSI BCETO MHOI000pa3us
BEIIECTB HA OCHOBE OOLIMX ITOHATHH, 3aKOHOB U TEOPUI XUMUH.

CrpykTypa conepxanus KypcoB — «Oprannueckas xumus» u «OO01as 1 HeopraHu4ecKkas
XUMUS» chopMEpoBaHa B TPOTpaMMe 110 XHMHH Ha OCHOBE CHCTEMHOIO IMOJIX0JIa K M3YUCHHIO
y4eOHOro Marepuaysia U OO0YCJIOBJIEHA HMCTOPHYECKH OOOCHOBAHHBIM pa3BHTHEM 3HAHUU Ha
OMpeNIeIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYECKONM XHUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOCHHSI OPTraHUYECKUX COCAUHCHHM, a
TaKKe HA YPOBHE CTEPEOXMMHUYECKUX U IJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
Cenennsi 00 M3ydaeMblX B Kypce BEHIECTBAX JAIOTCA B Pa3BUTHH — OT YTJIEBOAOPOJOB 0
CJIOKHBIX OWOJIOTMYECKH AKTUBHBIX COCIUHEHHMH. B Kypce opraHmueckod XUMHUU MOJYYaroT
pazBuTue CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHHS IEpBOHAYAIBHBIE
MIPEACTABJICHUS O XUMUYECKOHN CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOICTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIINU.

[Tog HOBBIM YrjiOM 3peHHsI B TIpeAMETe «XUMHs» 0a30BOTO YPOBHS PaccMaTpUBACTCS
M3yYEHHBIH Ha YpPOBHE OCHOBHOTO o0OImmero oOpa3oBaHUs TEOPETUUECKUM Matepuan |
(hakTOJIOTUYECKHE CBEACHUS O BEUIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas 1 HeopraHWYEeCKass XUMUs» OO0yUYaIOIIMMCS MPEIOCTABISETCS BO3MOXXHOCTh OCO3HATH
3HAYCHHE TEPHOJUYECKOTO 3aKOHAa C OOIIETEOPETHYECKHX M METOJOJOTUYECKUX ITO3HITHH,
rIy0Ke TOHATh UCTOPUYECKOE HM3MEHEHHE (YHKIIMHA ATOr0 3aKoHa — OT 0000marome 1o
OOBSCHSIONIEH U MPOTHO3UPYIOUIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKIUSIX, UX CYUIHOCTU M 3aKOHOMEPHOCTAX MPOTEKAHUS
nonoynHseTcas B Kypcax 10 w11 KiaccoB »ieMeHTaMH  COACPKAHUSA, HMEIOUUMHU
KyJbTYpOJIOTHYECKUM W TIPUKJIQJAHOW XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TIOHMMAaHHIO
B3aMMOCBSI3M XHUMHUU C JPYTMMU HayKaMH, pPacKpbIBalOT €€ pojb B IO3HABaTEIBHOH U
MPAKTUYECKON JIEATEILHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBaXXEHHUS K IPOIECCY
TBOpPYECTBA B 00JIACTU TCOPUU M MPAKTUUYCCKUX MPHUIOKCHUA XMUMHH, TOMOTAIOT BBIITYCKHUKY
OPHUEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBI3aHHBIX C XMMUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMALIUIO U TMPUMEHSTh €€ IJI TOMOJHEHUS 3HAHWUN, PelIeHUs
MHTEJUICKTYaJIbHBIX M JKCIIEPUMEHTAJIbHBIX HCCIEI0BATEIbCKUX 3a7ad. B 1emoM coaepxkaHue
Y4eOHOT0 MpeaAMeTa « XUMHUS» JAHHOT'O YPOBHS M3YUYEHHUS OPUEHTUPOBAHO Ha ()OPMUPOBAHUE Y
o0yyaronmxcs MUPOBO33PEHUECKON OCHOBBI JAJISi TOHUMaHUsl GHIOCOPCKUX UACH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTr0 MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, I0O3HABAEMOCTh MPUPOIHBIX SBJICHUHN MTyTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHIl MEXAy HOBBIMH (DakKTaMU M TEOPETHYECKUMH MPEINOChUIKAMH,
OCO3HAHUE POJIM XMMHUHU B PEHICHUM SKOJOTHYECKHUX MPOOJIeM, a Takke Mpobiem cOepekeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOIMI U MaTepUaoOB.

B maHe pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIHAIU3ALMU  O0yYaIOIUXCS
MPUHATBIE TPOrPaMMOM MO XUMHUHU MOAXOJAbl K ONPEAENECHUIO COJEPKAHMS U TOCTPOEHUS
mpeaMeTa mpeaycMaTpuBaloT (popMHUpOBaHHE YHUBEPCATBHBIX yUEOHBIX JCHCTBUN, MMEIOIINX
0a30Boe 3HAUEHUE JJIs1 Pa3IMYHbIX BUJIOB JACSITENLHOCTU: pEIIeHHs MpobaeM, MOMCKa, aHaIu3a 1
o0paboTkn wuHPOpMANKK, HEOOXOJUMBIX JJs TNPUOOPETEHHUs OMNbITa MPAKTHYECKOH W
HCCICA0BATCILCKOM IEITSALHOCTH, 3aHIMAIOIICH BaXKHOE MECTO B ITIO3HAHUU XUMUU.



B mpakTuke nmpenoiaBaHus XUMUH KaK Ha YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oOmero oOpa3oBaHus, TPU  ONPENEICHUU  COACPKATEIHHOM
XapaKTePUCTHKHU IeJiel M3ydYeHHUs MpeAMeTa HAMpaBICHHEM IEePBOCTEIICHHOW 3HAYUMOCTHU
TPaIUIIMOHHO Tpu3HAETcss (OPMUPOBAHHME OCHOB XUMHUYECKOW HAyKd Kak oOnactu
COBPEMEHHOTO €CTCCTBO3HAHUS, IMPAKTUYCCKOH JCSITEILHOCTH YEIOBEKa M Kak OIHOTO U3
KOMITOHCHTOB MHPOBOW KyJIbTyphl. C METONMYECKOW TOYKH 3pEHHUS TaKOW IMOAXOd K
OTIPEICTICHUIO TIeJIeH N3YUYCHHS ITPEIMETA SBIISICTCS BIIOJHE ONPABIaHHBIM.

CornacHO NaHHOW TOYKE 3pEHUS TJIABHBIMH ICIIMUA HM3Y4YCHHS TpeaMmeTa «XUMHsS» Ha
6azoBoM yposHe (10 —11 xi1.) sBASIOTCS:

e (opmupoBaHWE CHCTEMBl XUMHUYECKMX 3HAHWH Kak BaKHEHIIEW COCTaBISIOMICH
€CTECTBCHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOH JIeXKaT KITFOUEBBIC MOHSTHS,
(yHIaMEHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHNH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C HCTOPHUEH UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHUEe U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX IMO3HAHUS BEIISCTB U
XUMHUYECKHX PEeaKIuii, HeOOXOIUMBIX JUIsI TPHOOPETCHHS YMEHUH OPUEHTHUPOBATHCS B
MHpE BEIIECTB K XUMHUICCKHUX SBIICHUN, UMEIOIINX MECTO B TIPUPOJIC, B IPAKTHUECKON U
MMOBCETHEBHOM KM3HU,

e pa3BUTHEC YMCHHH M CIOCOOOB JICATCIBHOCTH, CBS3aHHBIX C HAONIOJICHUEM U
OOBSICHEHHEM XHMHYECKOTO DKCIEPUMEHTa, COOJIFOJICHUEM TIpaBWJI 0€30I1acHOTro
oOpareHus ¢ BEeCTBAMH.

Hapsiny c atuM, conmepkarenbHas XapaKTepUCTUKA LIeJe U 3a7ay U3y4YeHUs MpeaMeTa B
MporpaMMe Mo XUMUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B CHCTEeME€ cpemHero oomero oOpazoBaHus. CerogHss B TPENOJaBaHUHW XHMHH B OOJbIIEH
CTENeHH OTAAETCS NPEANOoYTeHHE MPAKTUYECKOW KOMIIOHEHTE CoJep)KaHus OOydeHus,
OPUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIIYCKHHKAa 0O0IIe00pa3oBaTelbHOM  OpraHu3alu,
BIIQJICIONIET0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMU aKTUBHOT'O TMOJYy4YEHUS! 3HAaHUN U NPUMEHEHUS WX B peajlbHOW KU3HU ISl pEelICHUS
MIPAKTUYECKUX 3aJ1au.

B cBa3u ¢ oTUM mpu M3y4YeHHHM IpeaMera «XHUMHsD JOMUHUPYIOLIEe 3HAUYCHUE
MPUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

ajanrtanus OOyYaloIIMXCS K  YCJIOBUAM JUHAMHYHO  DPa3BUBAIOLIETOCS  MHUDA,
(dbopMUpOBaHHE WHTEIJIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K C€amMoOOpa3OBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMU U UX MIPUMEHEHHUEM;

dbopMupoBanre y OOydyarOUIMXCAd KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHIN),
MMEIOIUX YHUBEPCAIbHOE 3HAUCHUE AJIS PA3IMYHBIX BUJIOB JEATEIHHOCTHU: PEIICHHS MPOOIeM,
MOMCKa, aHanu3a W o0paboTku wuHOOpPMAIMK, HEOOXOAUMBIX I IHPUOOPETEHUS OIbITa
JesITebHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLIEHKH C
MO3UIIUI PKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB U XUMUUYECKUX TMPOIIECCOB
Ha OPTaHM3M YeJIOBEKa U MPUPOJIHYIO CPEy;

pa3BHUTHE MMO3HABATENBHBIX HHTEPECOB, UHTEIIEKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTEH
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOJIH30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE
TEXHOJIOTUH JIJIsl TOMCKA M aHaIu3a y4eOHOW U HayYHO-TIOMYyIIpHOW HHPOPMAIIMH XUMUYIECKOTO
COJIEpIKAHUS;



(hopMUpOBaHKE U PA3BUTHE Y 00YyYAIONMIUXCS ACCOIUATUBHOTO ¥ JIOTUYECKOTO MBIIUICHUS,
HaAOJI0IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, IIPH INIAHUPOBAHUU U ITPOBCACHUHU XUMUUICCKOI'O SKCIICPUMCHTA,

BOCIIMUTAaHUE Yy OOydYaromuxcs YyOeKIEHHOCTH B TyMAaHUCTHUYECKOW HAIPaBICHHOCTH
XMWY, €€ BaXHOW pOMM B  PEHICHWH T[IIOOATBHBIX  MPOOJIIEM  paIlMOHAIBLHOTO
IMPpHUPOAOIIOJIb30BaAHMA, IIOIMOJHCHUSA OSHEPICTUUYCCKUX PECYPCOB M COXPAHCHUA IMPUPOAHOIO
paBHOBECHS, OCO3HAHMSI HEOOXOJMMOCTH OEpPEeKHOTO OTHOIICHHS K TPHUPOJE M CBOEMY
3J0pPOBBIO, @ TAKIKEC HpI/I06pCT€HI/I$I OIIbITa UCIOJB30BAHUA MMOJTYYCHHBIX 3HAHUU AJI1 IPUHATHA
I'paMOTHBIX peHIeHI/Iﬁ B CUTyaluAiX, CBA3aHHBIX C XUMHWYCCKUMU ABJICHUAMM.

B yuebHOM maHe cpemHero obmiero oopazoBaHUs MpeaMeT «XUMHEs» 0a30BOTO YpOBHS
BXOIUT B COCTaB HpCHMeTHOﬁ o0JacTu «ECTGCTBGHHO-HaquI)IG MpEeaAMETBI».

OOmiee unciio 9acoB, OTBEACHHBIX Ul M3YYECHHUs XMMHHU, HAa 0a30BOM YpOBHE CpEIHETO
oOmiero obpazoBanus, coctaBisier 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hexmemo), B 11
kiacce — 34 vaca (1 gac B Hezemio).



COJAEPKAHUME OBYYEHUA

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI XUMHH

XuMHUUECKUH dreMeHT. AToMm. Sapo aroma, H30TONBL. DIEKTPOHHAs 000J0YKa.
DHepreTUyYecKre YPOBHHU, MOAYPOBHU. ATOMHBIC OpOUTAH, S-, P-, 0- amemMenTsl. OCOOCHHOCTH
pacnpeziesieHust 3JeKTPOHOB 1O OpOUTAIsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOOB.
DneKTpoHHasi KOHQUTYypalus aTOMOB.

[lepnomnueckuit 3akoH u Ilepmoamueckas cucremMa Xxumuyeckux osyemeHtoB J[. M.
MenneneeBa. CBsA3b mepuoanYecKOro 3akoHa H Ilepuonumyeckoil CUCTEMBI XUMHYECKHX
anemenToB JI. V1. MenzeneeBa ¢ COBPEMEHHON TEOpHEH CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUs CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 TPYIIaM U MepuojiaM. 3HadeHHe NePUOANYECKOT0 3aKOHA B Pa3BUTHU HAyKH.

CrpoeHue BeliecTBa. XUMHUYECKas CBSI3b. BUABI XMMHYECKOH CBS3M (KOBaJIEHTHAs
HEeMnoJIsipHasi U TOJspHAasi, MOHHAsA, MeTajulnyeckas). MexaHu3sMbl 00pa3oBaHHs KOBaJIEHTHOU
XUMHUYECKON CBs3U (OOMEHHBIH M JTOHOPHO-aKLENTOpHbIN). Bomnopoanas cBsi3b. BaneHTHOCTD.
DIIEKTPOOTPULIATENBHOCTh. CTeneHb OKucaeHus. OHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOCHHMSI. 3aKOH ITOCTOSIHCTBA COCTaBa
BelmlecTBa. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BENIECTB OT THUIIA
KPHUCTAJUIMYECKON PEIIETKH.

IlonsTe 0 aucnepcHBIX cucTeMax. MICTHHHBIE U KOJUIOMIHBIE PAaCTBOPBI. MaccoBast 10
BEILECTBA B PaCTBODPE.

Knaccudukanus Heopranuuecknx coenvHeHnil. HoMeHkmarypa HEOpraHHMYECKHX
BeleCTB. ['eHeTMyecKas CBA3b HEOPraHMYECKUX BELIECTB, NPUHAMICKAIINUX K Pa3sIu4HbIM
KJIaCCaM.

Xumnueckass peakuus. Knaccupukanuss XMMHUYECKUX peaklMi B HEOPraHUYECKOH U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHUSI MACCHI BEILECTB, 3aKOH COXPAHEHUS W IIPEBpAaILCHUs
SHEPrUM IPU XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iIMyHbIX (hakTopoB. OOpaTHMbIE PEAKLIUU.
Xumunueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIUE HA COCTOSHHUE XMMHYECKOIO DPABHOBECHU.
[Tpunnun Jle [larense.

Onexrponuruyeckas aucconuanus. CuiibHble M cinabble 3eKTpoiauTsl. Cpena BOAHBIX
pPacTBOpOB BEILECTB: KUCIIas, HEUTpaJIbHAs, I1EJI0OYHAs.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YyYEHUs BEUIECTB M UX IPEBPAILECHUM: JAEMOHCTpaLus
tabmun «Ilepuonuueckas cucrema xumuyeckux snemeHtoB JI. M. MenneneeBay, n3zydeHue
MoJiesiell  KPUCTANIMYECKUX peIETOK, HaOMIOJCHWE U OIMCaHWe JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3JIOKEHHE IEPOKCHAAa BOAOPOJAAa B MPHUCYTCTBUU KaTallu3aropa,
OIIpEEIIEHUE CPENbl PACTBOPOB BEIECTB C MOMOIIBI YHUBEPCAIBHOTO MHIMKATOpA, PEaKLUU
HMOHHOTO O0OMeHa), MpOBEIEHHE IMpakTHYecKol paboTsl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMUYECKON PEAKIIUN.

Pacuérnbie 3amaun.



Pacuérel 110 ypaBHEHHSAM XUMHUYECKUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacuéThl ¢ UCIIOJIb30BAHUEM IIOHATHUS «MACCOBAsl J0JIsI BEIIECTBAY.

Heoprannueckass xumust

Hewmerannel. Ilonoxenue HemerauioB B llepuonnyeckoil cucreMe XMMHUYECKHX
anemenToB JI. M. MenzaeneeBa u 0COOEHHOCTH cTpoeHMsi atomoB. dusnueckue cBOMCTBa
HEMETaJUIOB. AJTOTPOITUS HEMETAJUIOB (Ha IpUMeEpe KUCI0poaa, cepsl, pochopa u yriiepoaa).

XUMHYECKHE CBOMCTBA BaXHEHIIMX HEMETaUIoB (TaJlOT€HOB, cepbl, a3oTa, Qocdopa,
yriepoja U KpeMHHUsI) U UX COETUHEHUN (OKCUIOB, KUCIOPOACOAEPKALIUX KUCIOT, BOJIOPOIHBIX
COCJIMHEHHUI ).

[IpuMeHeHNe Ba)KHENIIUX HEMETAUIOB U UX COCIMHEHUN.

Mertamnel. [lonoxenune metamnoB B [leproanyueckoil cucTteMe XUMHUYECKUX AJIEMEHTOB /JI.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJICKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. OoOmiue
¢uznueckue cpoiictBa MeTaiioB. CIulaBbl METAIOB. DJIEKTPOXUMHYECKUN Pl HAIpPSDKEHUN
METaJJIOB.

XUMHYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPHUM, KaJlWi, KaJbI[Ud, MarHuwu,
ATIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

O61ue criocoObl moayyeHus: MeTauioB. [IpruMenenne MeTamioB B ObITY U TEXHHUKE.

DKClepUMEHTAIbHBIE METOJbl H3Y4YEHHS BEIIECTB M MX IpEeBpallleHuil: Hu3ydyeHue
KoJuleKuuu «MeTayiel M CILIaBbl», 00pa3lioB HEMETAJUIOB, pEIIEHHE SKCIEPUMEHTATIbHBIX
3a1a4, HaOIoJeHWe M ONHCaHWEe JEMOHCTPAMOHHBIX M JJAOOPATOPHBIX  OMBITOB
(B3auMozelicTBUE TUIPOKCHIA ATIOMUHUS C PacTBOpPaMH KHCIOT U LIEJNOYel, KaueCTBEHHbIE
peakuu Ha KaTHOHBI METAJLJIOB).

Pacuérhpie 3amaun.

Pacuérbl maccel BemecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wid 00bEMY OJHOTO M3 yYacTBYIOIIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHus U )KU3Hb

Ponb xumuu B o0ecrie4eHny 3KOJI0THYECKON, SHEPreTHYECKON U MUILEBON Oe301MacHOCTH,
pa3BuTMU MeAuLIUHbL. [loHsATME O Hay4HBIX METOJAaX IIO3HAHUS BEUIECTB M XHMHYECKHUX
peaKuu.

[IpencraBiaenuss 00 O0OMMX HAay4YHBIX MPHUHILMIAX T[POMBIIUIEHHOTO IMOJY4YEeHHUS
BKHEMILINX BELIECTB.

UenoBek B MHpE BELIECTB U MAaTE€pPUAIOB: BAXKHEHIIME CTPOUTENbHBIE MATEpUAIbL,
KOHCTPYKLUMOHHBIE MaTepHalbl, KpPacKH, CTEKJIO, KepaMHKa, MaTepHalbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OpPraHN4eCKUe U MUHEPATIbHbIC YIOOPEHHUS.

XUMHSL U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENaparTos,
mpaBuiia 6€30MacHOr0 UCTIOIB30BAHUS MPENapaToB OLITOBOM XMMHUHU B TTOBCEIHEBHOM JKU3HH.

MexnpeaAMETHBIE CBSI3H.

Peanu3anus MeXnpeaAMETHBIX CBS3€H MPU U3yueHHH OOIIel M HEOpPraHUYeCKOH XUMUU B
11 xmacce ocyIiecTBISIETCS Yepe3 UCIOIb30BaHNUE KaK OOLIUX €CTeCTBEHHO-HAYUYHBIX MOHATHH,
TaK U MOHATHUH, SBISAIOLMIUXCA CUCTEMHBIMHU Il OTIEJIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OOmire ecTecTBEHHO-Hay4HbIE TOHATUSA: HAay4HbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTEe3,  Kiaccu(ukanus,  MEepHOAWYHOCTb,  HAONIOJECHUE,  DKCIIEPUMEHT,
MOJIETTMPOBAaHUE, U3MEPEHUE, SIBIICHUE.



®dusnka: Marepus, SHEPrus, macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H3OTOII,
PaIMOaKTUBHOCTh, MOJICKYJIa, SHEPTETUYCCKUI YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHUE BEIIEeCTBA, (GU3NICCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPECHHSI, CKOPOCTb.

buonorusi: kierka, opraHu3M, JKocHcTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

I'eorpadus: MuHEpaITbI, TOPHBIC TTOPOJIBI, TTOJIE3HBIE HCKOITAEMBIC, TOTUIUBO, PECYPCHI.

Texuonorus: XUMHYCCKast MPOMBIIIJIEHHOCTb, MeTaJUTyprus, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuasos, CeITbCKOXO035HCTBEHHOE MIPOU3BO/ICTBO, MHIIICBas
MIPOMBIIIJICHHOCTh, (PapMaleBTUYECKass MPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETUYECKUX
MpenapaTroB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEPUANIOB, SJICKTPOHHAS MPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTHH.



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiuBaeT TpeOOBaHMS K pE3yJibTaTaM OCBOCHHUS OOYyYaroIIUMUCS
IIpOrpaMM cpeHero olmiero oopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM U NPEAMETHBIM).
HayuHo-mMeronnueckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro o0uIero 00pa3oBaHus SBISETCS CHCTEMHO-/1E€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTCTBMM C CHUCTEMHO-IESTEIBHOCTHBIM IOJXOAOM B CTPYKTYypEe JMYHOCTHBIX
pe3ysbTaTOB OCBOGHMSI MpeameTa «XHUMHs» Ha YpPOBHE CpeIHero ooOmero o0pa3oBaHUA
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaXKTAHCKON HMICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIPEJIENIEHHUIO;

HaJIMYHe MOTUBAITUH K 00YYEHUIO;

I[eJICHATPABICHHOE Pa3BUTHE BHYTPEHHUX YOESKICHUH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAIUIINI 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCsi pPyKOBOJCTBOBATHhCSI B CBOEH JAEATEIHLHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMHM, MPHUCYIIUMH IIEJIOCTHOW CHUCTEME XUMHUYECKOTO
oOpazoBaHUs;

HAJIMYHE TPAaBOCO3HAHMS JKOJIOTHMUYECKOW KYJIBTYPhl W CIIOCOOHOCTH CTaBUTH IIENTUH WU
CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pEe3yJbTaThl OCBOECHUS NpeAMeTa «XUMUS» IOCTHralTCcs B €JUHCTBE
y4eOHOI M  BOCHMTATEIIBHOW JEATENbHOCTH B COOTBETCTBUM C T'yMaHMCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HUJEaTaMU  POCCHHCKOTO
IPaXJaHCKOro OOIIecTBa, NPUHATBIMH B OOINECTBE HOPMaMM U IMPAaBUIAMHU IIOBEJCHM,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CAaMOIIO3HAHUS, CAMOPA3BUTHsI U HPABCTBEHHOI'O CTaHOBJICHHUS
JMYHOCTH O0YyYarouXcs.

JIMYHOCTHBIE PE3YyJbTAThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
ONbITa IIO3HABATEJIbHOM M MPAKTHUUECKOW JESITENbHOCTH OOydarollMXcs M0 pealu3aluu
IIPUHATBIX B 0OLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpakaaHCcKOro BOCHUTAHMSA:

OCO3HaHMs 00YYAIOLUMUCS CBOUX KOHCTHUTYL[MOHHBIX MpaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

IIPEJCTABICHUS O COLMAIbHBIX HOpPMax M IpaBWJIaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPUYECKON JEATEIBLHOCTHU MPH CO3/1aHUM YUEOHBIX MTPOEKTOB,
peleHnH y4eOHbIX U T03HaBaTEIbHbIX 3371ay, BHIIOJHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH IIOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHUKY U apryMEHThI JPYTUX
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB YU€OHOH 1A TETbHOCTH;

2) IAaTPHOTHYECKOT0 BOCTIHTAHMS

LIEHHOCTHOT'O OTHOULICHHUS K HCTOPUYECKOMY W HAy4YHOMY HAcleIUI0 OTE€YeCTBEHHOMH
XUMHUU;

YBa)KEHHUS K Ipolleccy TBOpYECTBA B OOJACTH TEOPUU M IMPAKTUYECKOIO MPUMEHEHUS
XMMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHS] HAyKH €CTh Pe3yJIbTaT JUIMTENbHBIX HAaOJIIOAEHUH,
KPOIOTIIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPY/Jia YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMIOJYYCHHH U TMOCIEAYIONEM aHalu3e
UH(OPMAIIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHOW XUMHH,

3) AyXOBHO-HPABCTBEHHOT 0 BOCTIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYCCKOTO ITOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallid, CBSI3aHHBIE C XWMHUYCCKUMH SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATHHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHEC W TIOCTYIIKM CBOMX TOBApUIIEH C MO3UIUI
HPABCTBEHHBIX ¥ IMPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1IEHHOCTEW 3/10poBOro M Oe3omacHoro obpasza >KU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DPM3UYECKOMY U TICUXHUECKOMY 3JI0POBEIO;

coOmIo/IeHns MpaBmwiI O€30MacHOTO OOpalieHusl ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOU
KU3HU U B TPYJIOBOU JIEATSIHHOCTH,

MOHMUMAHKS [EHHOCTH TMPaBWI WHIUBUIAYAIHHOTO M KOJUICKTHBHOIO 0O€301acHOro
MOBEJICHUS B CUTYAIHSIX, YTPOKAOIIHUX 370POBBIO U KU3HU JIFOJICH;

OCO3HAHUS TOCIICJICTBUH W HENPHUATHS BPEIHBIX MPUBBIYCK (YIMOTPEOJICHUS AIKOTOJIS,
HapKOTHUKOB, KYpEHHSI);

5) Tpya0BOro BoCnuTAHMS:

KOMMYHUKATUBHOW KOMIICTCHTHOCTH B  Y4eOHO-HCCIICIOBATEIIBCKOW  JICATSIIBHOCTH,
OOIIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTHX BUIAX JIEATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE YyYacTHE B pPEIICHWH MPAKTUYCCKUX 3aJa4d  COIHAIBLHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPAaKTUYECKOMY H3Y4YEHHIO MpodeccHil pa3lnyHOro pojia, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

yBaXXEHHUsI K TPY.Ly, JIIOJSIM TpyJla ¥ pe3ysibTaTaM TPYA0BOM eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIMBUIYaJIbHOW TpaeKTopuu oOpa3oBaHMUs,
Oyxayuieil mpodeccu U peaau3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U MOTpeOHOCTEN 00IIeCTBa;

6) AK0JIOrHYeCKOro BOCIIMTAHUA:

9KOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIICHHUS K MPUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHU TI100aJIbHOTO XapaKTepa SKOJIOTHUECKUX MpoOiieM, BIAUSHUS SKOHOMHUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOIHOM U COLIMATIBHOU CPE/IbI;

OCO3HaHHUS HEOOXOAMMOCTH HMCIIONb30BAHUS JOCTUKEHUN XUMHH JUIS PELISHUSI BOIIPOCOB
PaIMOHaTIBLHOTO MPUPOAOIIOIE30BAHNUS;

AKTUBHOTO HETMPHUATHS JCHCTBUI, MPUHOCSIIMX BPEJ OKPYXKAIOIIel MPUpOAHON cpene,
yYMEHHSI TPOrHO3UPOBATH HEOJIAroNpUsTHBIE SKOIOTMUECKHE IMOCIEACTBUS MPEeIIPUHUMAEMBIX
JICUCTBUHN U PENOTBPAIATh UX;

HaJIW4YUs PAa3BUTOTO HSKOJIOTMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYyJNbTYpbI, OIBITA
JEeSITEeNFHOCTH  DKOJOTHYECKOW  HAIMpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMATIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMOpOoOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTUS HAYKU U OOIIECTBEHHOW MPAKTUKU;



MOHMMAaHUS CHeUM(UKA XUMHHM KaKk HayKd, OCO3HaHHs e ponud B (HOPMHUPOBAHUU
palOHaIBLHOTO HAYYHOT'O MBILJIEHUS, CO3/IaHUU LIEJI0CTHOTO MPEJICTaBICHUs 00 OKpY KaIOIEM
MHUpE KaKk O €AMHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUM IPHUPOJIHBIX 3aKOHOMEPHOCTEW U
pelieHn: mpoodIeM COXpaHEeHUs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0OCOOOM 3HAYMMOCTM XUMHM JJIsl COBPEMEHHON LUBWIM3ALUU: B €€
I'YMaHHUCTUYECKOW HAIPaBJIEHHOCTH M BaKHOM POJIM B CO3/1aHMM HOBOW 0a3bl MaTepuaibHOMN
KyJbTYpPbl, PELIEHUH I100abHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOI,
SHEPreTUYECKOl, MUIIEBOM M HKOJOTMYECKON O€30MacHOCTH, B Pa3BUTHUM MEAWLIMHBI,
00eCTIeYeHNH YCIIOBHH YCIIEIIHOTO TPYyIa U SKOJIOTUYECKH KOM(OPTHOM JKMU3HU KAKJOTO WieHa
0011eCcTBA;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTH METOJIOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIOJIb30BAThH IOJIy4aeMble 3HAHUS IS
aHaJin3a U OOBACHEHHUs SIBJICHUM OKPYXKAIOIIEro MHpa U MPOUCXOAALIMX B HEM H3MEHEHUH,
yMEHHUS JieTaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAYyYHBIX ()aKTOB M MMEIOIIMXCS TaHHBIX
C LIEJIBIO MOJIYYEHUSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XMMUYECKUE 3HAHUS JUISl pelIeHUs] TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYyalHsIX;

VHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKOM JESATENBHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEpbhIBHOMY O0pa30BaHHI0O M €aMOOOpPa30BaHUIO, K
aKTUBHOMY TMIOJYYEHHMIO HOBBIX 3HAaHMM 1O XHUMHM B COOTBETCTBUU C KU3HEHHBIMU
MOTPEeOHOCTIMU;

UHTEpeca K OCOOEHHOCTAM TpyJa B pa3IMuHBIX cdepax mnpodeccuoHaIbHOM

JESITEIIBHOCTH.
METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHUS Yy4eOHOTO TpenMera «XuUMHUsS» Ha YPOBHE
cpemHero o0mero 0opa3oBaHus BKIIOYAIOT!

3HAYMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIMXCA MEXIUCITUTUTHHAPHBIE
(MexXTpeIMeTHBIC) OOIIEHAYyYHbIC TTOHATHUS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crnerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHsl, SBJICHHUE, MPOIIECC, CUCTeMa, Hay4YHBIM (PaKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHNE, HAOMIOACHUE, U3MEPEHHUE, DKCIIEPUMEHT U JIPYTHUEC);

YHUBEpCaJIbHbIC y4cOHbIE JIeMCTBUSA (TTo3HaBaTENbHBIE, KOMMYHUKATHUBHBIE,
peryisTuBHbIE), obecrieunBaronie QopMuUpoBaHHE (PYHKIIMOHAJIBHOW TPaMOTHOCTH H
COLIMAJIbHOM KOMITETEHITMH 00yYaroIIuXCs;

CIOCOOHOCTh ~ OOydarolUXCsi ~ UCHOJBb30BAaTh  OCBOCHHBIE  MEXKIUCIHILTUHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHble ydeOHbIe ICWCTBHS B IO3HABATEIHHOU U
COIIMAIBHOM MPAKTHKE.

MertanpeaMeTHble pe3yNbTaThl OTPAXKAIOT OBJAJICHWE YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JIEHCTBUSIMH.

OBiajeHHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENNbHO (DOPMYIHPOBaTh W aAKTyallM3UpOBaTh MpPOOJIEMy, BCECTOpPOHHE €&
paccMaTpuBaTh;

OTIpEAETATh LENH NEATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPHUH HX TOCTHIKEHUS,
COOTHOCHUTH PE3yJIbTaThl ACSITENLHOCTU C TIOCTABICHHBIMU IIEIISIMU;



WCIOJIb30BaTh TPU OCBOCHWUW 3HAHWA MPHEMBI JIOTUYECKOTO MBINIJICHUS — BBIIEISTH
XapakTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIIHNE MOHSITHSI ISl OOBSICHEHUS OT/ICTHHBIX (PAKTOB U SBIICHUM;

BBIOMPATh OCHOBAHUS Ml KPUTEPHH TSI KITACCU(DUKAIIMY BEIIECTB M XUMHUYECKUX PEAKIIHIA,

yCTaHABIIMBATh TPHYNHHO-CJICICTBEHHBIC CBSI3U MKy N3Y4acMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIYKTHBHBIC, JACIyKTHBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W IPOTUBOPEUYUS B PACCMATPUBAEMBIX SBJICHHSX, (OPMYIUPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUHU CUMBOJINYECKUE (3HAKOBBIE)
MO/IENH, TPeoOpa30BbIBATH MOJIEIbHBIE IPEACTABICHNS — XMMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYeckass (opMyia, YpaBHEHHE XHUMHUYECKOW pEaKIUu — TMPH PEIICHHH YYeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BAaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapPaKTEPHBIX MTPU3HAKOB M3yJaeMbIX BEIICCTB U XUMHUYSCKUX PEaKIIUH.

2) 6a3oBbIe HCCJIEN0BaTENbCKHE JIeCTBUS:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOI'O MTO3HAHMS BEILECTB U XUMUYECKUX PEAKIIHII;

¢bopMynupoBaTh LE€TM M 33JaYd  HUCCIIEJOBAHHSA, WCIOJb30BAaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYIHPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
It GOPMHUPOBAHUS THITOTE3BI IO MTPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA,

BIIAJIETh HABBIKAMU CAMOCTOATEIHFHOTO TIUIAHUPOBAHUS M TPOBEACHUS YUCHUYECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUSI HAOMIOAAaTh 3a XOJOM IpoIlecca, CaMOCTOSTEIbHO
MIPOrHO3UPOBATh €ro pe3ysbTar, (opMyIupoBaTh OOOOUIEHHS M BBIBOJABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PEe3yJIbTaTOB MCCIEIOBAHMS, COCTABIATh OOOCHOBAHHBIN OTYET O MpOjAETaHHOU
pabore;

MpuoOpeTaTh OMBIT YYEHUUYECKOW MCCIIEeNOBATEILCKOW W TPOEKTHOW JAESITEIIbHOCTH,
MPOSABIIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB pelIeHUS
MPaKTUYECKUX 3aJ]a4, IPUMEHEHHUIO Pa3IMUHbIX METOI0B MTO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHopManuu (HAy4HO-TIOMyJIsIpHAs
IUTepaTypa XUMHUYECKOIO COJEpXKaHHUs, CHOpaBOYHbIE MocoOus, pecypcbl HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUJIOB M (OPM MPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampoChl U MPUMEHSTh Pa3IUYHbIE METOJbl IMPH TMOUCKE U OTOOpe
nHpopManuy, He0OXOAUMOM JJIsl BBIMIOTHEHHsI YUeOHBIX 33/1a4 ONPEAeIEHHOTO TUIIA;

MPUOOPETaTh OMBIT UCIOJIb30BAHUS WH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHI U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMy MpelncTaBieHuss HHPOpMAIMU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHE);

WCIONIb30BaTh HAy4YHBIM S3bIK B KauecTBE CpeACTBAa MpuU paboTe C XUMHUYECKOU
uHpopManuen: TPUMEHATh MEXNpeAMETHble ((U3MYeCKue W MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, PopMyIIbl, a00pEeBHATYPHI, HOMEHKIATYPY;

HCIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

3a/laBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI B XO/I€ JUAJIOTa W/WUH JTUCKYCCHH,
BBICKa3bIBaTh HJEH, (HOPMYIHPOBATh CBOM TMPEAJIOKEHUS OTHOCHUTEIBHO BBITIOTHEHUS
MpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMENl pe3yJIbTaTOB I03HABATEJIbHOM JESTENBbHOCTH, IOJTYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEpPCTHUKAMU 1P  BBINOJHEHUM XHMHUYECKOTO
OKCIEPUMEHTA, IPAKTUYECKOH paboOThl IO HCCIEJOBAHMIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3anuu y4yeOHOro mpoekTta U (HOpMyTUpPOBATh BBIBOJBI 1O pe3yibTaTaM IPOBEAEHHBIX
WCCIICIOBAaHM ITyTEM COTJIACOBAHMSI MO3UIMIA B X0/1€ 00CYKJICHUSI 1 0OMEHAa MHEHHSIMHU.

OBiajeHHNe YHMBePCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIIATH CBOKO I03HABATEIbHYIO AEATEIBHOCTD,
ormpenensis e€ IeTu W 3aa4d, KOHTPOJIHMPOBATH M 10 Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH
MpeUIaraeMblii JITOPUTM JICHCTBHI NPU BBITOJHEHUU YYEOHBIX M HCCIIEIOBATEILCKUX 3ajad,
BbIOMpaTh Hanbosee S(PPEKTUBHBIN CIIOCOO MX pelIeHUs ¢ YIETOM MOIyYeHHs] HOBBIX 3HAHHUN O
BEIIECTBAX U XMMHUUYECKUX PEaKLUAX;

OCYILIECTBIJIATh CAMOKOHTPOJIb CBOEH JEATEIIbBHOCTM HAa OCHOBE CaMOaHalInW3a U
CaMOOLICHKHU.

MHNPEIMETHBIE PE3YJIBTATbBI

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpPraHWYecKas XUMUS»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTDh TPEJCTABICHUM: O XHWMHUYECKOW COCTaBIIAIONICH E€CTECTBEHHO-
Hay4YHOW KapTUHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHUH NPUPOMABI, B (OPMUPOBAHUU
MBIIIUICHASI U KYJIBTYpPbl JUYHOCTH, €€ (yHKIMOHAIHHOW TPaMOTHOCTH, HEOOXOIUMOM s
pelieHusT TPaKTUYECKUX 3a7ad W DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U TIPUPOTHON Cpe/IE;

BIIQJICHUE CHCTEMOM XWMHYECKHUX 3HAaHWW, KOTOpas BKJIIOYAET: OCHOBOIOJATraroNIne
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTPOHHBIC OpPOUTAIH aTOMOB, HOH,
MOJICKYJIa, MOJb, MOJISIPHBIA O0BEM, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTCIICHb
OKHCJICHUSI, XUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAUIMYECKas, BOJOPOJIHAs),
KpUCTAJUTMYECKass  pemeéTka, THIBI XHUMHYECKHX  PEaKlHWi, pacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYCCKAs IUCCOIUAIINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOH  peakluH, XHMHYECKOE€ paBHOBECHE), TEOpPUM U  3aKOHBI  (Teopus
AJIEKTPOJIUTUYECKON auccoluanuu, nepuoauueckuii 3axkoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHCHHS W TPEBPAICHUS SHEPIHH MPH XUMHUYECKUX
peaknuaxX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XUMHH, MHUPOBO33PCHUYECKHE 3HAHMS,
JIeXKAIIMe B OCHOBE IIOHUMAaHMS TPUYMHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBICHHH,
(bakToIIOrMYeCKne CBEJICHHS O CBOWCTBAX, COCTaBE, MOMYyUYEHUH U OE30MaCHOM HCIOJIb30BAHUH
BKHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY ¥ MPAKTUYECKOM EATEIILHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIISATH XapaKTEPHbIE MPU3HAKU MOHSATHI, YCTaHABIUBATh
HX B3aUMOCBSI3b, MCIOJb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHUCAHUM HEOPTraHUYECKUX
BEILIECTB U UX NPEBPAILCHUI;

c(hOpPMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHYECKYIO CHMBOJMKY JJISI COCTABIICHUS
dbopMynl BelIECTB M YpaBHEHUU XHMHUYECKUX PEAKIUi, CHUCTEMaTHYECKYIH0 HOMEHKIATYpy
(IUPAC) u TpuBHManpHble Ha3BaHUS OTIEIbHBIX HEOPTaHWYECKUX BelIecTB (yrapHbId ras,
YIJIEKUCIIBIA Ta3, aMMUaK, raméHasi U3BeCThb, HETalléHash M3BECTh, MUTbEBAsl COJA, MUPUT U

JpYTHE);



c(OPMHPOBAHHOCTh YMEHUH ONpPEEATh BAJICHTHOCTD U CTETIEHb OKHCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMUUYECKOU CBSI3U (KOBaJICHTHAs, HOHHA,
MeTaJlsIn4yecKasi, BOJAOPOAHAs) B COCAUHEHUSAX, TUIl KPUCTAIUNIMYECKOH DPEIIETKH KOHKPETHOTO
BEILECTBA (ATOMHAs, MOJIEKYJIApHAs, HMOHHAs, METAJUIMUECKasl), XapaKTep Cpeibl B BOJHBIX
pacTBOopax HEOPraHUYECKUX COCTUHEHU;

c(OPMHPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAIICKHOCTh HEOPraHMYECKHX BEIIECTB
10 WX COCTaBY K OIpPEAeNIEHHOMY KJIACCY/TPyTIie COSTUHEHNH (TIPOCThHIE BEIIECTBA — METAIUIBI U
HEMETaJIbl, OKCH/IbI, OCHOBAHUS, KHCIIOTHI, aM(pOTEPHBIE TUAPOKCUIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHUH pacKphIBaTh CMBICT Tepuoandeckoro 3akona [JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATh €0  CHUCTEMATH3UPYIOIIYIO, OOBSACHUTEIBHYIO U
MIPOrHOCTUYECKYIO (PYHKIINH;

c(OpPMUPOBAHHOCTh ~YMEHHMIl  XapaKTepU30BaThb JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3ieMeHToB 1—4 nepuozos [lepunoaudeckoit cucreMbl XuMU4yeckux aiemenToB . 1.
MeHzeneeBa, HCHONB3Ysl TOHSATUS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAINY, «IHEPTETHUCCKUE
YPOBHU», OOBSICHSATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHUYECKHUX ODJIEMEHTOB M HX
COEIMHEHMI 110 nepuoaam u rpynnam lleproaudeckoit cucteMbl XUMAYECKHX di1eMeHToB /1. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIME XHUMHUYECKHE
CBOICTBAa HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KJIACCOB, MOJTBEPXKJaTh CYIIECTBOBAHHE
TeHETUYECKOM CBA3M MEXJAy HEOpraHMYeCKHMHU BElIeCTBaMU C TIOMOINBIO ypaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX pEaKIni;

c(OpMUPOBAHHOCTh YMEHHUS KiIacCU(PUIMPOBATh XMMHUYECKHE PEAKIHH IO Pa3IudHbIM
Mpu3HaKaM (YUCITy M COCTaBy pEarupyrolux BENIECTB, TEINIOBOMY J3(deKkTy peakuuu,
W3MEHEHMIO CTENIEHEN OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMH, YHACTHIO KaTalIu3aTopa);

Cc(OPMHUPOBAHHOCTb YMEHHMH COCTABJIATh YPAaBHEHMsI PEAKLUH pa3IMUYHbIX THIIOB, OJIHbIE
U COKpAIllEHHbIE YPAaBHEHUs pEaKIMi MOHHOrO OOMEHa, YUMTBIBasl YCJIOBHs, PH KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA,

C(OPMHUPOBAHHOCTh YMEHHUI MPOBOAUTH PpEAKLMM, MOATBEPXKJIAIOIINE KaueCTBEHHBIH
COCTaB PpAa3JINYHbIX HEOPIaHUYECKUX BEIIECTB, pAacCHO3HABaThb ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHUI pacKpbIBaTh CYHUIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKkuuii MOCPeICTBOM COCTaBJIEHHS 3JIEKTPOHHOIO OallaHca ATUX peaKiHii;

c(OPMHUPOBAHHOCTb YMEHHUH OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM pPeakluu OT
pa3nuyHbIX (PAKTOPOB; XapakTep CMEIIEHUS XHUMHUYECKOTrO0 PpaBHOBECHS B 3aBUCHUMOCTHU OT
BHeIIHero Bo3zeiicteus (npunuun Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XUMHUUYECKHE IMPOLECCHl, JIXKaIIUe B
OCHOBE NPOMBIIIUIEHHOI'O MOJYYEHHUs CEPHOM KHMCIOThI, aMMHaKa, a Takke c(HOpMUPOBAHHOCTD
IpeJcTaBIeHui 00 OOIMIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IpobiieMax XMMHUYECKOTo
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHUI TPOBOAUTH BBIYMCICHUS C MCIIOJB30BAaHUEM IOHSATHS
«MaccoBasi JIOJIsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHHUH Ta30B MpPU XMUMHUYECKHUX
peaknmax, Macchl BelECTBAa MM 00BbEMA Ta30B M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEaKIUM BEIIECTB, TEIUIOBOro 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALLICHUS U COXPAaHEHMSI SHEPTUY;



c(hOPMUPOBAHHOCTh YMEHHI COONIOATh MpaBUiia MOJL30BAHUS XUMUYECKOW TOCYA0N U
nmabopaToOpHBIM 000pYAOBAHUEM, a TAKXKE MIPaBHIIa OOPAIEHUS C BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHUSMH IO BBITOJIHEHUIO J1a00paTOPHBIX XUMHUUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHHUH TUIAHUPOBATH M BBIMIOJHATh XHUMHYECKHH OSKCIICPUMEHT
(pa3noXkeHue TMEpOKCHUIAa BOJAOpPOAA B TMPUCYTCTBUHM KaTaau3aTtopa, OIPEICICHUE CpPEbl
PacTBOPOB BEIECTB C MOMOIIBI0 YHHBEPCATHHOIO MHIUKATOPA, BIUSHUE Pa3IMYHBIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIMU, PEaklUd HOHHOTO OOMEHa, KAa4eCTBEHHBIC pEakluy Ha
cynb(ar-, kKapOoHaAT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHMSI, PEIICHUE SKCIICPUMEHTAITLHBIX
3amad mo temaMm «Mertawiely W «HemeTamne») B COOTBETCTBHHM C TIPaBHIAMH TEXHHUKHU
0€30I1acHOCTH MPH OOpaIeHNH C BENIECTBAMH U JIAOOPATOPHBIM 000pYAOBaHUEM, TIPEICTABIISTH
pe3yabTaThl XUMHUYECKOTO JKCIEepUMEHTa B (opMe 3alucu ypaBHEHHH COOTBETCTBYIOUIUX
peakuuii 1 GopMyIHPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUM KPUTHYCCKH aHAIM3MPOBATH XUMHUYECKYI0 WH(MOPMAITHIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHHMKOB (CpEICTBa MAacCOBOM KOMMYHHUKaluu, WHTEepHET u
IPYTHX);

c(hOpMUPOBAHHOCTh YMEHUW COOJIOJATh TpaBUJIa JKOJIOTHYECKH II€JIeCO00Pa3HOTro
MOBEJICHNUST B OBITY W TPYIOBOHM JESITEIBHOCTH B IEJSIX COXPAHEHHS CBOETO 3/I0POBBSI U
OKPY’KAIOIIEeH MPUPOIHON CpeJlbl, 0CO3HABATh OMACHOCTH BO3JICHCTBUSI HA KUBBIE OPraHU3MBbI
ompeeIEHHBIX BEIIECTB, TOHUMAasT cMbIca mokasarens [1JIK, mosicHaTe Ha mpuMepax crocoObl
YMEHBIIICHHSI U PEJOTBPAIICHUS UX BPEAHOTO BO3CHCTBHUS Ha OPraHW3M YeJIOBEKa,

JUTsT OOYYaIOIUXCSl C OTPAHMYCHHBIMUA BO3MOXXHOCTSIMH 37I0POBbS: YMEHUE TPHUMEHSTH
3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TTO3HAHUS BEIISCTB M XUMUYCCKHX SBJICHUIA,

JUISL  CIENbIX W CIA0OBUIAIIMX OOYYarONIMXCS: YMEHHE MCIOJIb30BaTh peilbedHO-
TOYCUHYIO cucTeMy o0o3HaueHwui JI. bpaimns as 3anucu XumMudeckux Gopmyir.



11 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmMeHnoBaHnue pa3aesioB U TeM uugpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3znen 1. Teoperudeckne 0CHOBbI XUMMU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 u [lepnoanueckas cucteMa XMMUYECKUX 3
anemeHToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPEeaKIINU 6 1 1
Hroro no pazaeny 13
Paznea 2. Heoprannueckast xumusi
2.1 Mertanibl
2.2 Hemerans 1
53 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5
' BELIECTB
Uroro no pazaeny 17
Pasznea 3. Xumus u ;Ku3Hb
3.1 XUMHS U )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3




11 KJIACC

Kosau4yecTBo 4acoB DJIeKTPOHHBbIE
HUcnonb3oBanue
Ne Mara nugposbie
Tema ypoka Kontpoabubie | IIpakTnueckue odopynoBaHust
n/n Bcero uszy4yenusi | oOpazoBaTejbHble | "
padoThI padoTsbI Touka pocra
pecypchl
XUMUYECKUH JIEMEHT.
http://school- MakeTt ctpoeHus
AToM. DNeKTpoHHas 1 i
collection.edu.ru aroma
KOH(UTyparus arToMoB
[Tepuonnueckuii 3aK0H U
[Iepnonnueckas cucrema
XMUMHYECKHX 3JIEMEeHTOB /1. 1 http://school-
H. MenzeneeBa, uX CBSI3b C collection.edu.ru
COBPEMEHHOU TeopHeit
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH
W3MEHEHHUs CBOWCTB
XUMHYECKUX 3JIEMEHTOB U
HUX COeIUHEHUM IO
IpyIIaM | IEPUOIaM. 1 http://school-
3HayYCHHE IEPHUOTUIECCKOTO collection.edu.ru
3aKOHA U CUCTEMBbI
XUMHYECKUX DJIEMEHTOB
.. MeHpaeneeBa B
Pa3BUTHUU HAYKU
Crpoenue BemiecTna.
Xumuueckas cBsi3b, e 1 http://school- [Tudporsoii
BUJIBI;, MEXaHU3MBI collection.edu.ru MHUKPOCKOII
00pa3oBaHMs KOBAJIEHTHOU



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

cBs3u. Bopopoanas cBsi3b

BanenTtHoCTb.
DNeKTPOOTPULIATETLHOCTD.
CrerneHb OKUCIICHHUS.
BemectBa MoiieKyIsipHOTO
Y HEMOJIEKYJISIPHOTO
CTpOEHUS

http://school-
collection.edu.ru

[TonsATHE O AMCTIEPCHBIX
cucremax. cTuHHBIE 1
KOJUJIOUHBIE PACTBOPBI.
MaccoBast 10115 BEIecTBa B
pactBope

http://school-
collection.edu.ru

[Tpubop ans
onpeaeeHus
Pa, mmoTHOCTH,
BSI3KOCTH

Knaccudukanus n
HOMEHKJIaTypa
HEOPTaHUYECKHUX
coenuHeHni. [ 'eneTuueckas
CBSI3b HEOPTraHUYECKUX
BEILIECTB, PA3IMYHBIX
KJIaCcCOB

http://school-
collection.edu.ru

Knaccuduxkarus
XUMHUYECKHX PEAKIIMH B
HEOPraHUYECKOHN U
OpPraHMYECKON XUMUHU.
3aK0H COXpaHEHHUs MacChl
BEIIIECTB; 3aKOH
COXpPaHEHUS U
MpeBpAIEHUS SHEPTUU TTPH
XUMHYECKHUX PEaKIHIX

http://school-
collection.edu.ru

CKopocCTh peakuuu.

http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

OOpatuMble peakIuu.
XUMHUYECKOE PABHOBECUE

collection.edu.ru

[IpakTtuyeckas padora Ne 1.
«BnusHue pa3nnyHbIX

http://school-

10 (baKTOpOB Ha CKOPOCTh collection.edu.ru
XUMHYECKON PEAKIIUN»
DNEeKTPOIUTHYECKAs
muccoruanud. IToasarue o
BOJIOPOJTHOM TIOKa3aTese
11 (pH)II))aCTBopa. Peakmyn hity ://S.C hool- Pametp
collection.edu.ru
HOHHOTO OOMEHa.
I'maponns oprannyeckux u
HEOPTaHMYECKHUX BEIICCTB
OKHCIUTETbHO-
BOCCTAaHOBHUTECIIHbHBIC puoop IS
12 peakuuu. [lonstue 06 m‘m OEYHIGI:TIIZHCHI/IH
collection.edu.ru
AIEKTPOJIU3E PACIIIIaBOB U AIEKTPOIU3A
pacTBOPOB COJICH
KonTponbpHas padora mo
13 pa3I[eIJ)1y «Teo;)eTI/IquKI/Ie mlm
collection.edu.ru
OCHOBBI XUMHH
Mertaiuibl, UX IOJIOKCHHE B
[Tepuoanueckoii cucreme
XUMHYECKUX 3JIEMEHTOB /.
1 U. Menpaeneesa u http://school-

0COOEHHOCTH CTPOCHUS
aromoB. O0uiue
¢du3nuecKre CBONCTBA
METaJJIOB

collection.edu.ru
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CriaBsl METAJUIOB.

http://school-

15 DIEKTPOXUMUUECKUAHN PIIT ;
P . P collection.edu.ru
HaNPsDKCHUN METAIIIOB
XUMHYECKHE CBOMICTBA
BaKHEUIINX METAJIOB
16 ( . . . http://school-
HATpUH, KaJni, KaJblAi ;
P, o ’ collection.edu.ru
MarHui, aJIOMUHUI) U UX
COEIMHEHUN
XUMHYECKHE CBOUCTBA
17 http://school-
XpoMa, MEIN U UX ;
POMd, M collection.edu.ru
COEIMHEHUI
XUMHYECKHE CBOUCTBA
http://school-
18 LIMHKA, JKeJIe3a U X _
. collection.edu.ru
COEeIUHEHNI
[TpakTrueckast pabora Ne 2.
19 "Pemenue http://school-
AKCIIEPUMEHTAIBHBIX 3a1a4 collection.edu.ru
o TeMe «MeTauib»"
HeMmeTtamisl, UX IOJ0KEHHE
B Ilepuoanueckoii cucreme
20 XUMHYECKHX 31eMeHTOB [I. http://school-
U. Mennaeneesa u collection.edu.ru
0COOEHHOCTH CTPOEHUS
aTOMOB
dusnueckue cBoiicTBa
HEMETAIUIOB. AIOTPOITHS
p http://school-
21 HEMETaIJIOB (Ha IpUMepe

KHcnopoja, cepsl, Gpochopa
U yriiepoza)

collection.edu.ru
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XUMHUYECKHE CBOMCTBA npubop s
http://school- pHoop
22 raJIOr€HOB, CEPBI U UX i MOJIy4EHHUS
. collection.edu.ru
COEINHEHUI ra3oB
XUMHUYECKUE CBOHCTBA [Tpubop s
’s bocod http://school- pubop
azora, (hocodpa 1 ux ; [MOJIYYEHUS
. P collection.edu.ru y
COEINHEHNI ra3oB
XUMHYECKHE CBOUCTBA o
http://school- [udposoii
24 yriepoja, KpeMHUsS U UX i
N collection.edu.ru MHUKPOCKOTI
COEINHEHNH
IIlpuMeHenre BaXXHEHUIIINX
p http://school-
25 HEMETAJUIOB U UX )
. collection.edu.ru
COEINHEHNH
O06001IeHEe 1
cUcTeEMaTH3alus 3HAaHUH 110
TeMe «HemeTaibey.
http://school-
26 Brruncnenus mo ]
collection.edu.ru
YpaBHEHUSM XUMHYECKHUX
peaKkuu u
TEPMOXHUMHUYCCKUE PACUETHI
[TpakTruueckas pabora Ne 3.
97 «Pemenune http://school-
SKCIIEPUMEHTAIBHBIX 3a1a4 collection.edu.ru
oo teMe "Hemerayuisl"»
KonTponsHas pabora 110
p p http://school-
28 TeMaM «MeTaibl»y U )
collection.edu.ru
«Hemeramie»
Heopranunueckue u
p http://school-
29 OpPraHUYECKUE KUCIOTHI.

HeOpFaHI/I‘-IeCKI/IC u

collection.edu.ru
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OpraHn4eCKUC OCHOBAaHHA

AmpotepHbIe
HEOPTraHUYeCKue
OpPTraHUYeCKUe COCTUHECHHS.

http://school-

30 1 .
I'eneTnyeckas CBS3b collection.edu.ru
HCOPTraHNMYCCKUX U
OpPraHu4e€CKuX BECIICCTB
Pome xumun B
obecrieueHNH

31 DKOJIOTMYECKOM, 1 http://school-
JHEPreTUIEeCKON U collection.edu.ru
MMHAIIEBOM OC30ITaCHOCTH,

Pa3BUTHH MCIUTTHUHEBI
[IpencraBnenus 06 oOmuUx
HAYYHBIX MTPHHIIAIIAX htto://school-

32 MIPOMBILIIIEHHOT O 1 | .

. collection.edu.ru
MOJTYYICHUS BAKHEHIIINX
BEILIECTB

33 YenoBeK B MUPE BEIIECTB U 1 http://school-
MaTepHaioB collection.edu.ru

34 XUMHUS U 30POBbE 1 http://school-
Yea0BeKa collection.edu.ru

OBILIEE KOJIMYECTBO YACOB 34

I10 ITIPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSA3ATEJBHBIE VUEBHBIE MATEPUAJIBI V151 VAEHUKA

O.C. TI'abpuensta Xumust 11 knace bazossiit yposens "Ilpocsemenue” 2021

METOANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

O.C. I'abpuensn, I'.T". JIeicoBa "Xumust Meronudeckoe nocodue -6a3oBbiil ypoBeHb' M.:
Hpoda 2022r.

O.C. I'abpuensu, .I'. OctpoymoB "OOmiast XuMus B TeCTax, 3aj1ayax, ynpaxkaeHusx". 11
kiacc M.: llpoda 2023 r.

O.C. I'abpuensu , I1.B. Pemeros NU.I". OcTtpoymoBa "3agaun mo XuMUM U CITIOCOOBI X

pemenus” M.: "Ipoda" 2021

HUD®POBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCbBI CETU HHTEPHET
http://school-collection.edu.ru

https://him 1 september.ru Eaunas xomrekuus LIOP : [Ipeamernas xomteknus "Xumus'"
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