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HOACHUTEJBHAS 3AIIUCKA

[IporpamMa 1O XUMUUM Ha YpOBHE CpeAHero obmiero oOpa3oBaHus
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit denepaiuny», TpeOOBaHUM K pe3ysbTaTaM OCBOCHUS
benepanbHON 00pa30BATEIBHOM TPOTPAMMBI  CPEIHEr0 OOIIEro o0pa3oBaHUs
(@OIT COO), npencraBieHHbix B @DeaepalbHOM  rOCYAapCTBEHHOM
oOpazoBatensHoM crangapre COO, c¢ yuérom Kouuenmuu mnpenonaBanus
yuebHOoro mpeamera «Xumus» B 00pa3zoBaTeNbHBIX opraHuzanusx Poccuiickoii
Qenepanyy, pealu3yOIIUX OCHOBHbIE OOpa3oBaTeibHbIE MPOTrpaMMBbl, U
OCHOBHBIX TOJNOXKeHH «CTparerun pa3BuTHs BocnuTaHus B Poccuiickoi
®denepanuu Ha nepuon a0 2025 roma» (Pacnopsikxenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOAOB K pa3paOO0TKe MPOTrpaMMBbl MO XUMHUU, K OTMPEACTICHHUIO
oO1el cTpareruu o0y4deHusl, BOCIIMTAHUS U Pa3BUTHS 00ydaroUIuXcsl CpeJICTBAMU
yueOHOro mpeaMera «XuMus» Ha 0a30BOM YPOBHE COCTABWJIM KOHLENTyalbHbIE
nonoxkeanst GI'OC COO o B3auMOOOYCIOBICHHOCTH IIeJ€H, COJepKaHus,
PE3yNbTaTOB 00yUEHHUS U TPEOOBAHMI K YPOBHIO MOATOTOBKH BBHIITYCKHHUKOB.

XuMuyeckoe oOpasoBaHue, MOJTy4yaeMoe BBIITYCKHUKAMH
0011e00pa3oBaTebHON  OpraHu3allii, SBISETCS HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXKHUT 3aBEpIIAIOIIMM JTAalOM pealu3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIITHX
[IEJIOCTHOM CHUCTEME XUMHUYECKOro OoOpa3oBaHWs. OTH IIEHHOCTH KacaloTCs
MMO3HAHUS 3aKOHOB TIPUPOII, POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPHI
YeJoBEeKa, a TaKKe HKOJOTUYECKHM OOOCHOBAHHOIO OTHOILIECHHUS K CBOEMY
3MI0POBbI0 M TpPUPOJHON cpeae. Peanusyercss Xxumuueckoe oOpa3oBaHue
oOydJaronmxcsi Ha ypOBHE CpeIHEro o0Iiero oopa3oBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMUS», COJEpP)KAHHE M TOCTPOCHHE KOTOPOro OMpEAeNieHbl B
nporpaMme MO0 XUMHUU C YYETOM CHelM(PUKU HAYKH XUMHH, €€ 3HAYeHHUS B
NO3HAHWU TPUPOJBI M B MaTE€pUANbHOW KMU3HM OOLIECTBA, a TaKXkKe C Y4ETOM
oOlMX 1ened W TNPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero obmero oopazoBanus B Poccuiickoit denepanuu.

XuMuUs Kak 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK HIpaeT ocoOylo pojb B
COBPEMEHHOM LMBHWIM3AIMHU, B CO3/IaHUM HOBOM 0a3zbl MaTepHUATbHOM KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ()OpPMHUPOBAHUE PAIIMOHATILHOIO HAYYHOTO MBIILJICHUS,
B CO3/JaHHE IEJTOCTHOTO MPEICTaBICHUS 00 OKpPYXKAIOlMeM MHUPE KaK O €IUHCTBE
MPUPOILI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUW HA OCHOBE MOHUMAaHUS
BEIIIECTBEHHOI'O COCTaBa OKPYKAIOLIET0 MHUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BOBMOXXHBIMH 00J1aCTSIMU IPUMEHEHHUS.



TecHO B3aMMOJIENUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMUs CTaja
HEOThEMJIEMON YacThI0 MUPOBOI KYJIBTYpPbI, HEOOXOAUMBIM YCIOBUEM YCIIELITHOTO
Tpyda M XU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHas XMMHs Kak Hayka
CO3UJATENbHAs, KAK HAayKa BBICOKMX TEXHOJIOTMM HaIpaBJIeHa Ha pELICHUE
rJ100anbHBIX MPOOJEM YCTOMUMBOIO pa3BUTHS UEJIOBEUECTBA — CBIPHEBOIA,
HHEPreTHUECKOM, MUIIEBOM, IKOJIOTHUECKO 0€30MaCHOCTH U OXPaHbI 30POBbSL.

B cooTtBercTBHM € OOmMMH LENSIMH W TMPUHIMUIIAMUA CPEAHETO OOIIETo
oOpa3oBaHMs cojaepkaHue npeameTa «Xumus» (, 0a30BbI YPOBEHb H3Yy4EHHUs)
OPUEHTHPOBAHO  IPEUMYIIECTBEHHO Ha  OOIIEKYJIbTYPHYIO  IOATOTOBKY
oOy4aromuxcsi, HEOOXOIMMYKH UM I BbIPA0OTKM MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIIEIIHOTO BKJIKYEHUsS B JKU3Hb COLMYMa, IPOJOKECHUS
o0pa3oBaHMs B pa3TUYHBIX 00JIACTIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEI.

CocTaBnomuMy  npeaMeTa  «XUMUS»  ABISAIOTCS  0a30Bble  KypChbl —
«Oprannueckas xumus» u «OOmas M HeOpraHudeckas XUMHS», OCHOBHBIM
KOMITIOHEHTOM COZIEPKaHHUSI KOTOPBIX SIBISAIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa
3HAHWI MO0 HEOPTAaHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHUH) U
OpraHn4eckor xumuu. POpMUPOBaHME NAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHUS] BCEro MHOroo0Opasus
BEIIECTB Ha OCHOBE OOLINX MOHATUN, 3aKOHOB U TEOPUN XUMHUH.

Crtpykrypa copepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHsS» CPOpPMHpPOBaHA B MpOrpaMMe IO XHMHUU Ha OCHOBE
CUCTEMHOI'O IIOJXOJa K U3Yy4YEHHIO ydeOHOro wmarepuasia U 0oOyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONpPEENEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpraHMY4EeCKOM XHMMHM BEIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHNH, a TAaKXX€ Ha YPOBHE CTEPEOXMMHUYECKMX M JJIEKTPOHHBIX
OpEeICTaBICHUH O cTpoeHuu BemlecTB. CBeneHHss 00 H3y4yaeMbIX B Kypce
BELIECTBAX JAOTCS B PAa3BUTUM — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMUYECKU
AKTUBHBIX COEOUWHEHMM. B Kypce OpraHn4ecKkoM XUMHHM IIOJIYYarOT DPa3BUTHE
c(hOpMHUPOBAHHBIE HA YPOBHE OCHOBHOT'O 00IIEro 0Opa30BaHUs MEepBOHAYAIbHBIC
MPEJICTaBICHUS] O XMMHUYECKOHN CBSI3U, KIACCU(PUKALMOHHBIX MPU3HAKAaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHHUs, O XUMHUYECKON PEAKIIUH.

[lon HOBBIM YyrjaOM 3peHuss B IHpeaMeTe «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsi M3YYEHHBII Ha YPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHUA
TEOPETUUECKUI MaTepuanl H (PAKTOJOTMYECKHE CBEIEHUS O BEIIECTBAX H
XUMHUYECKON peakuuu. Tak, B 4yacTHOCTH, B Kypce «OOImas U HeopraHuyeckas
XUMHS» 00ydarolMMcs TpPEAOCTaBISIETCS BO3MOYKHOCTh OCO3HAThb 3HAYEHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX IMO3ULINH,



riy0)e TOHATh MCTOPUYECKOE HW3MEHeHHE (QYHKIUH STOro 3akoHa — OT
o0oO0maroniei 10 0ObACHAIOMEH 1 MPOTHOZUPYIOLIEH.

Ennnas cucrema 3HaHUN O Ba)KHEWIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKKE O XMMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX TMPOTEeKaHusi jJomnoyHsiercss B Kypcax 10 um 11 kmaccoB
AIIEMEHTAMHU COJEpPXKaHHUsS, WMEIOIUMHU KYyJIbTYPOJOTUYECKUI M TPUKIIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHHUMAHHUIO B3aWMOCBS3M XHUMHH C
JIPYTUMH HayKaMH, pacKpbIBalOT €€ poJjib B IO3HABATENIHLHON W MPAKTHYECKOU
JESATEILHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHMSI K MPOIECCY
TBOpYECTBA B 00JACTH TEOPUU U MPAKTUUYECKHUX MPUIIOKEHUM XMMHH, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYHMMBIX
npo0yieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKU OCMBICIMBATH MH(GOPMALUIO U
OpUMEHATh €€ U1 TONOJIHEHUS 3HaHWM, pelIeHUsI HWHTEUIEKTYaJbHbIX U
AKCIIEPUMEHTANIbHBIX MCCIE0BaTEeNbCKUX 3a7a4. B 1enom conepkanue yd4eOHOro
npenMera «XUMUS»  JAHHOTO  ypPOBHS  M3Y4YEHHUS  OPUEHTHPOBAHO  HA
dbopMupoBaHne y 00YyYaroOmIMXCsS MHUPOBO33PEHUYECKOM OCHOBBI JJIi NMOHUMAHUS
bunocopckux uaen, TakUx KakK: MaTepuaibHOE €JUHCTBO HEOPTaHUYECKOrO U
OpraHU4YecKOro Mupa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOEHHEM, I[T03HABAEMOCTbh TMPHUPOJHBIX SIBICHUM MyTEM OKCIEpUMEHTa U
pelleHusT TMPOTUBOPEUMH MEXKAY HOBBIMH (akTaMd U  TEOPETHUYECKHUMHU
MPENNOCHUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUH IKOJIOTUYECKUX MpoldiieM, a
TaKKe MpobieM cOepeKeHUs: IHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TEXHOJIOTHI U MaTepuasoB.

B nmnmaHe pemenuss 3agad  BOCHHUTAHUS, Pa3BUTUS U COLMAIM3ALUU
oOy4aromuxcsi MPUHATBIE TPOTPaMMONM MO XUMHUH TOJIXOJbl K OMPEICIICHUIO
COJEp)KaHUsl M TIOCTPOCHUSA TpeaMeTa MpeaycMaTpuBaoT (OPMUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEKIUX 0a30BO€ 3HAYEHHUE IS
pa3UYHBIX BHUJOB JICSATENBHOCTU: pEIIEHUs MpoOsieM, TMOUCKa, aHajdu3a M
00paboTKu nH(pOpMaLK, HEOOXOJUMBIX IJIs MPUOOPETEHUS OMBITA MPAKTUYECKON
U HCCJIENOBATENbCKON NEATENbHOCTH, 3aHMMAIOUIEH Ba)XHOE€ MECTO B MO3HAHUU
XUMUH.

B npaktuke mnpernojgaBaHus XMMUU Kak Ha YpPOBHE OCHOBHOIO OOUIETrO
o0Opa3oBaHusl, TAK U Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHus, MpU OMpPeaesIeHUN
COJIEp)KaTEIbHON XapaKTEpUCTUKU IIeJied HM3yueHHUs NpeaMeTa HallpaBIeHHEM
NEPBOCTENEHHOW 3HAYUMOCTU TPATUIIMOHHO MNPU3HAETCA (HOPMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESATEIbHOCTH Y€JOBEKa UM KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. C
METOJIMYECKOM TOYKHM 3pPEHUS] TaKOM MOJXOJ K OMPENENICHUIO LieNied H3ydeHUs
npeaMeTa SIBISIeTCS BIIOJIHE OMPaBIaHHBIM.



CornacHO NMaHHOW TOYKE 3pEHHS TIABHBIMH ILEISAMU W3YYCHHs MpeaMeTa
«XuMus» Ha 6230BOM YPOBHE SIBIISIFOTCA:

e (QopMupoBaHuME CHCTEMBl XMMHUYECKMX 3HAHUWA KaK BaKHEUIEH
COCTaBIISIFOIIECH €CTeCTBEHHO-HAYYHON KapTUHBI MHpAa, B OCHOBE KOTOPOH
JeKaT KITIOYEeBbIC TIOHATHSA, (PYyHIAMEHTAIbLHBIC 3aKOHBI U TCOPUH XUMUH,
OCBOCHHUE SI3bIKa HAYKH, YCBOEGHHWE M TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
00001IEHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHS U CTAHOBJICHHSI,

e (opMHpoOBaHHME U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIICCTB M XUMHYECKHX pEaKiui, HEOOXOMUMBIX ISl TPHOOpETEHUS
YMEHUW OpPHUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBIICHUH,
MMEIOIIUX MECTO B MPUPOJIE, B MPAKTHUECKON U MOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHHUH U CIOCOOOB JESITETHLHOCTH, CB3aHHBIX C HAOTIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO OJKCIIEpUMEHTa, COOJIOJICHUEM  TIPaBHII
0e30macHOT0 O0paIIeHHsI C BEIIECTBAMHU.

Hapsiny ¢ atum, conepskaTenbHasi XapaKTepUCTHKA eIl U 3a7a4 U3yUeHHS
npeaMera B MporpaMMe Mo XUMUM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MIPHOPHUTETAMHU B CHCTEME CpelHero oomiero obpazoBanusi. CeroaHs B
NpEroJaBaHUM XUMUU B OOJbIIEeH CTEeNeHW OTAAETCs  MPEATNOYTCHHE
MPAKTUUYECKOM KOMIIOHEHTE CcoAepKaHusg OOydeHHs, OpPHUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTeIbHON OpraHU3alliH, BIAJCIONIETO HE
HaOboOpoM 3HaHU#, a (YHKIMOHAIHLHOW TPAaMOTHOCTBIO, TO €CTh CIIOCOOaMHU WU
YMEHHUSIMH aKTUBHOTO TOJIYYCHUs 3HAHUN W MPUMEHEHHS WX B PEaTbHON JKU3HU
IUTSL PEIIeHUs TPAKTHUECKHUX 3a7ad.

B cBs3m ¢ 3TUM mpu U3ydeHUW TmpeaMeTa «XUMHUS» JOMHHHPYIOIEe
3HaYeHHe MPUOOPETAIOT TaKUE eI W 3aJayM, KaK:aJanTaluus OOyJarommxcs K
YCIOBUSM JMHAMHYHO Pa3BHBAIOIIETOCS MHUPa, GOPMUPOBAHNE UHTEIICKTYalIbHO
pa3BUTON  JUYHOCTH, TOTOBOM K camMo0Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATUIO TPAMOTHBIX PENICHU B KOHKPETHBIX >KU3HEHHBIX
CUTYaIMsIX, CBSI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

dbopMupoBaHnue 'y OOyyaromxcs KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIETCHIINI), UMEIONINX YHUBEPCAIbHOE 3HAYCHHE JUIS Pa3IUYHBIX BHUJIOB
NEATEIIBHOCTH: pelleHus MpooJieM, MorcKa, aHain3a u o0paboTku mHopManum,
HEOOXOMUMBIX JUIsI TPUOOPETEHHs] OMbITa MACSITENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B T[O3HAHUM XHMHH, a TakXKe /I OLEHKH C TO3ULUN
AKOJIOTHYECKON OE€30MacHOCTH XapaKTepa BIMSHUSA BEHIECTB W XUMHUYECKHX
NPOIIECCOB HAa  OpPraHW3M  4YeJoBeKa W  MNPHUPOJHYIO  Cpey;pa3BHTHE
NO3HABATEJIbHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEH
00y4aromuxcs: COCOOHOCTH CAMOCTOATEIBHO MPUOOPETaTh HOBBIE 3HAHMS IO



XUMUU B COOTBETCTBHM C JKM3HEHHBIMH TIOTPEOHOCTSIMH, WCIIOJIh30BATh
COBpeMeHHbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH I TIONCKA U aHam3a y4eOHOU U
HAYYHO-TIOMYJISIPHOM WHOOPMAITUU XUMHYECKOTO COJAepXKaHus;(popMUpoBaHue U
pa3BuUTHE Yy OOy4YaloIIMXCS AacCOLMATUBHOTO U JIOTUYECKOTO MBIIUICHHUS,
HAOJIIOATEIbHOCTH,  COOPaHHOCTH,  aKKypaTHOCTH,  KOTOpble  OCOOEHHO
HEOOXOAWMBI, B YaCTHOCTH, TPHU IJIAHUPOBAHWHM W TPOBEACHUM XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOydarommxcss YOeXIEHHOCTH B T'yMaHUCTUYECKOU
HAIMpPaBJICHHOCTH XMMHUH, €€ BaXXHOM pPOJM B PEHICHUM TIJIOOANbHBIX MpoOJieM
pPalMOHANIBHOTO MPUPOIONOJIB30BAHUS, TOTIOJHEHUS SHEPIeTUUECKUX PECYPCOB U
COXpaHEHUsI TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH OEPEKHOTO
OTHOIIEHUSI K TPHUPOJE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHHUsS OTbITa
UCIIOJIb30BAHUSl TMOJYYEHHBIX 3HAHUW JI1 TPUHSITUS TPAMOTHBIX pEIICHUA B
CUTYaIIMSIX, CBSI3aHHBIX C XUMUYECKUMH SBJICHUSIMHU.

B ydebHOoM maHe cpemHero oOmmero oOpa3oBaHUS TPEAMET «XUMHUS
0a30BOTO YPOBHS BXOJHT B COCTaB MpEeAMETHOU 00siacTn «EcTecTBEeHHO-HAyYHBIC
MPEAMETBD.

OO611ee yncno 4acoB, OTBEIEHHBIX JIJIsl U3YUYEHHUsI XUMUU, Ha 0a30BOM YPOBHE
coctaBisieT B 11 kiacce — 33 vaca (1 gac B Heneio).

11 KUIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XUMUYECKH dieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUuecKue ypOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paCIpeesIeHUus JICKTPOHOB MO OpPOUTAISIM B aToOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KOHPUTYPAIIHS aTOMOB.

ITepuonnueckuit 3axkoH u [lepuoanueckas cucremMa XUMUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA M [lepuoanueckoi cUCTEMBI
xumuueckux 3yemeHtoB . M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH TIPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYMIIaM W TEPHOJIAM.
3Ha4YeHUE NEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemecTBa. XUMHYECKas CBsSI3b. BHAbl XUMHUYECKOW CBS3H
(KoBaJieHTHasi HEMOJIIpHAsh W TOJspHasi, MOHHAs, MeTajuinueckas). MexaHu3Mbl
oOpa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
akuenTtopHslii). BomoponHas cBsa3b. BaneHTHOCTb. OIEKTPOOTPULATENBHOCTb.
Crenenp okucieHus. IoHbI: KATHOHBI U AaHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BellleCTBA. THUIbI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o nucnepcHbIX cucTemax. VICTUHHBIE M KOJUIOMAHBIE PAaCTBOPBI.
MaccoBas 10J1 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHUM. Homenknarypa
HEOPraHMYECKUX BEIIECTB. [eHeTMyeckas CBsSI3b HEOPTaHWYECKUX BELIECTB,
NPUHAJISKAIIMX K Pa3JIMYHbBIM KJIaccaMm.

Xumuueckas — peakuusa. Kimaccupukanmss XMMHUYECKHUX  peakiuil B
HEOPTaHMYECKOM M OpPraHWYECKOM XMMHH. 3aKOH COXPAHEHHs MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUU MPU XUMUUECKUX PEaKIIUIX.

CKkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (QaxTopoB. OOpaTUMbIE
peakuuu. XuMHuYecKoe paBHOBecue. DaKkTOpbl, BIMSIOIIME HAa COCTOSHHE
xumuueckoro pasHoBecus. [Ipunnun Jle [lartemnse.

Onextposmtryeckas aucconuanus. CunbHbIC U ciiadbie dyekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHUCJAs, HEUTPpAJIbHAs, IEIOYHAS.

OKUCAUTETBLHO-BOCCTAHOBUTEIIHHBIE PEAKIUU.

OKCIEpUMEHTANbHBIE METOJbl H3YyYEHHUS BEUIECTB M MX IPEBPALICHUN:
nemMoHcTpauus Tabmun «llepuonnueckas cucremMa xuMmuueckux snemeHtoB [l. .
MenpneneeBa», W3ydeHHE MOJENEH KPUCTAUIMYECKUX PEMIETOK, HAOIIOIeHNe U
OMHCaHUE JEMOHCTPAIMOHHBIX M Ja0OPATOPHBIX OIBITOB (Pa3OKEHNE MIEPOKCHUIA
BOJOpPOJa B MPUCYTCTBUM KaTaau3aTopa, ONPENIEICHUE CPEABbl PACTBOPOB BELIECTB
C TMOMOUIBI0 YHUBEPCAIBHOTO WHJMKATOPA, pEaKIMU HMOHHOro OOMeHa),
POBEICHUE PAKTUYECKON paboThl «BnusiHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMHUYECKOU pEAKIIUN.

Pacuérnble 3anaum.

Pacuétel 10 ypaBHEHUSIM XUMHYECKUMX pEAKUUA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBl C HCIOJIb30BAHUEM IIOHATHUS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heopranuyeckass xummus Hemeramnsl. llonoxxeHne HemeTauioB B
[lepuonnueckoit cucreme xumuuyeckux »dnaemeHtoB J[. WM. Mengeneea wu
0COOEHHOCTH CTpoeHus aToMOB. Du3nyeckue cBOCTBa HEMETANIOB. AJIJIOTPOIUS
HEMETAJJIOB (Ha IpuMepe KUCIopoaa, cephl, hocdopa u yriaepoaa).

XUMUYECKUE CBOMCTBA Ba)KHEUIIMX HEMETAJJIOB (TrajOr€HOB, CEPhI, a30Ta,
dbochopa, yriepoma W KpeMHHUS) W WX  COCNUHECHHWH  (OKCHIIOB,
KHUCIIOPOCOIEpPKAIIUX KUCIOT, BOJOPOAHBIX COSTUHEHUN).

[IprumeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCIMHEHUN.

Meramnsl. 1lonoxenue meraiuioB B llepuoanueckor CUCTEME XUMUYECKUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JOUYEK



aToMoB MetayuioB. OO0mme ¢guznyueckrne cBoiicTBa MeTaioB. CIUTaBhl METaJUIOB.
DNEKTPOXUMHUYECKHUH PsJl HAIPSKEHUI METAIIOB.

XUMUYECKUE CBOMCTBA BAXXHEWIIMX META/UIOB (HATpUM, Kaluil, KaJlbIUH,
MarHui, aJJlOMUHUHN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUM.

OO6mue crnocoObl MoJIydeHusT MeTauioB. [IpuMeHeHue MeTajuioB B OBITY H
TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbI H3YyYEHHUS BEUIECTB W HMX MPEBpALICHUNA:
M3Y4YeHUE KOJUICKIMH «MeTaibl U CIUIaBbl», OOpa3Il0OB HEMETAJIOB, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aja4, HaOJI0JICHUE W OINHUCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00PATOPHBIX OMBITOB (B3aUMOEHCTBHE TUIPOKCHIA ATFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIE PEAKIIMM HA KATUOHBI METAJUIOB).

Pacuétnbie 3amaun.

Pacuétpl mMacchl BemiecTBa WM 00BEMA Ta30B MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OTHO
W3 BEIIECTB UMEET NPUMECH.

XuMHUS U )KM3Hb

Ponp xuMumM B 00ecCrieueHHH IKOJOTUYECKOM, IHEPreTUUECKON U MHIIEBOMN
0€30IacHOCTH, pPa3BUTHUM MeTUIUHBL. [IOHSITHE O HAy4YHBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKLINHM.

[IpeactaBnennss 00 OOMMX HAyYHBIX MPUHIUNAX  POMBIILICHHOTO
MOJTy4YE€HUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB. BAKHEWIINE CTPOUTEIHHBIC
Marepuaiabl, KOHCTPYKIIMOHHBIE MaTepHuasbl, KpacKh, CTEKJIO, KepamHKa,
MaTepUasbl I AIEKTPOHUKH, HAHOMATEpHAJbl, OPraHUYECKUE U MUHEPAIbHBIE
yaoOpeHwus.

XUMHUSIT U 3I0pOBbE YEJIOBEKA: MpaBWJIa HCMOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBwia O€30MAaCHOT0 MCIIOJIb30BaHUS MpernapaToB OBLITOBOM XMUMUHU
B IIOBCEHEBHOM JKU3HH.

MexnpenMernsle  CBs3H. Peanmsannss MEXNPEIMETHBIX CBA3E€H  IIPU
M3y4YEeHUU O0Iel W HeopraHMuecKol XxuMuM B 11 Kiacce ocCyIecTBIsIETCs yepes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHUH, TaK M TOHSATHUH,
SBJISIOUIMXCS CUCTEMHBIMU JUISl OTAEJBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O
LUKJIA.

OOmme ecTeCTBEHHO-HAyYHBIE TMOHSTHS: HAyYHBIH (PaKT, TUIIOTE3a, 3aKOH,
TEOpHus, aHalIu3, CHHTe3, KiIacCcupUKaIusi, TIePUOJUYHOCTh, HaOJI0ICHHE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHNUE, ABJICHHUE.

dusuKa: MaTepus, SHEPTUs, Macca, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, PaIMOAKTUBHOCTb, MOJICKYJIa, SHEPTE€TUYECKUN YPOBEHD, BEIIECTBO, TEO,



00BEM, arperaTHoe COCTOSIHWE BEIIeCTBA, (PU3UYECKHE BEIMYUHBI M €IUHUIBI MX
WU3MEpEHUs, CKOPOCTb.

buonorus: kjeTka, oOpraHuM3M, OKOCHUCTEMa, Ouocdepa, Makpo- U
MHKPOAJIEMEHTBI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPOIbI, TOJE3HBIC MCKOMAEMbIC, TOILTHRO,
peCypChI.

TexHOJIOTHS: XUMHUYECKasi MPOMBIILIEHHOCTh, METaJLUTypIrHs, MPOU3BOIACTBO
CTPOUTENIBHBIX MAaTEPHUasIOB, CEJIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, IMHUIIECBAs
IPOMBIIICHHOCTh,  (hapMaleBTUYECKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TIPErnapaToB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHAIIOB,
AJICKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMNAU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI
®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOCHHUS OOYyYarOIIUMUCS
porpamMM CpeaHero o0mero oOpa3oBaHWs (JUYHOCTHBIM, METANpPEAMETHBIM H
npeaMeTHpIM). HaydHo-mMeToamdeckoid OCHOBOW i pa3pabOTKH TUTAHUPYEMBIX
pe3yNbTaTOB OCBOEHHUS TPOrpaMM CpemHero oomero oOpa3oBaHUS —SBISETCS
CHCTEMHO-ACSTEIBbHOCTHBIN MOIXO/.

B cooTBeTCTBMM C CHCTEMHO-JCSATEIBHOCTHBIM IIOAXOJOM B CTPYKType
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS TNpeaMeTa «XUMHS» Ha YpOBHE CPEIHETO
o011ero 00pa3oBaHus BbIICTICHBI CIETYIOIINE COCTABIISIONIHUE:

OCO3HaHWE OOYYAIOIIUMHUCA POCCUHUCKON TpakIaHCKOH WIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOTIPEICICHHIO; HaIHIue
MOTHUBAIIUA K 00yUCHHUIO;

IICJICHAIIPABIICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HAa OCHOBE
KITIOYEBBIX I[IEHHOCTEH W HCTOPUYECKUX Tpaaummii 0a30BOM HAyKHM XUMHH;
TOTOBHOCTh M CHOCOOHOCTh OOYYarOmMXCsl PYKOBOJCTBOBATHCS B CBOEH
JESITETbHOCTH I[IEHHOCTHO-CMBICIIOBBIMUA ~ YCTAaHOBKAMH, TPHUCYIIAMHU IEJIOCTHOM
CHUCTEME XMMHUECKOro 00pa3oBaHMUs;

HaJIMYUE TPABOCO3HAHUS IKOJIOTUYECKON KYIbTYPHl M CIIOCOOHOCTH CTAaBHUTH
IIEJIA U CTPOUTH KU3HEHHBIC TIJIaHbI.

JIMYHOCTHBIE pE3yabTaThl OCBOCHUS MpeaMeTa «XHUMHUsD) JAOCTHTAIOTCS B
eIWHCTBE YYeOHOH ¥ BOCIHTATEIILHOW JESTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKHMH, COIMOKYIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH H
ujeanaMu pOCCHICKOTO TPaKJaHCKOTO O0IeCTBa, MPUHATHIMHU B 00IIECTBE HOPMaMU
M TpaBWIaMH TOBEACHUSA, CIOCOOCTBYIOIIMMHU TMpoOIleccaM  CaMOTIO3HAHMS,
CaMOPAa3BUTHS U HDABCTBEHHOTO CTAHOBIICHHSI TMYHOCTH O0YJAFOIIIUXCA.

JIMYHOCTHBIE  pe3yNbTaThl OCBOCHHS TpeaMera «XHUMHUS»  OTPAXKaIOT
cOPMUPOBAHHOCTh OIBITA [MO3HABATEIBHOW W TMPAKTHYECKOH JCSITeIbHOCTH
o0ydaromuxcs 1Mo peajn3alui MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHWCIE B
YacTH:

1) rpa:kaaHCcKOro0 BOCTIMTAHUS

OCO3HAHHS OOYYAIOUIMMHKCS CBOMX KOHCTUTYIMOHHBIX IMPaB M OOS3aHHOCTEH,
YB)KEHUS K 3aKOHY U MPABOTIOPSIKY;

NPEICTABICHUA O COLMAaJbHBIX HOpPMax MW TMpaBWIAX MEKIUIHOCTHBIX
OTHOIIICHUN B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOU NEATEIBHOCTH MPHU CO3JAAHUU yUEOHBIX
MIPOEKTOB, PEIICHUN YYEOHBIX M MO3HABATEIbHBIX 3a]a4, BHINOJHEHUH XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTM NOHMMAaTh MW IPUHMMAaTb MOTHUBBI, HAMEPEHHUs, JIOTUKY M
apryMEHTHI IpYTUX MPH aHaJIN3€ Pa3InYHbIX BUIOB YUCOHOH J€ATEIbHOCTH;

2) NaTPHMOTHYECKOT0 BOCIIUTAHMA:

LIEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTEYECTBEHHON XUMUU;

YBOXEHUA K Ipolieccy TBOpYECTBA B OOJACTH TEOPUU U NPAKTUYECKOTO
MPUMEHEHUSI XUMHUHU, OCO3HAHUS TOrO, YTO JOCTHKEHUS HAyKH €CTh pe3yibTaT
JUIATENAbHBIX ~ HAOMIOJEHUM,  KPOMOTJIMBBIX  AKCIEPUMEHTAJIbHBIX  IOHCKOB,
IIOCTOSIHHOI'O TPyJa YY4€HBIX M MPAKTUKOB; NHTEPECA U MO3HABATEIbHBIX MOTUBOB B
[OJyYEHUU W MOCJIEAYIOIEM aHajau3e HMH(OpPMALKUKU O MEPENOBBIX TOCTUKEHUSIX
COBPEMEHHOW OTEYECTBEHHON XUMUHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MOBEACHUS;CIIOCOOHOCTH OIICHUBATh
CUTYyalluM, CBSA3aHHBIE C XWMHWYECKMMH SIBJICHUSIMH, U NPUHUMATh OCO3HAHHBIC
pELICHNs], OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJACHHE W IOCTYNKM CBOMX TOBApPULIEH C
MO3WLIMA HPABCTBEHHBIX M IMPABOBbIX HOPM M OCO3HAHUE IIOCJIEACTBUI 3TUX
MTOCTYTIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbS:

IOHMMaHUsl LEHHOCTEH 370poBOoro M  Oe3omacHoro oOpasza  KHU3HH,
HEOOXOUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PHU3UYECKOMY U
NICUXUYECKOMY  370POBBIO;COOTIOACHHUST TMpaBUJ 0OE€30MacHOr0  OOpalleHus C
BELIECTBAMM B OBbITY, IIOBCEJHEBHON JKM3HMU U B TPYJIOBOM JEATEIBHOCTH;
INOHMMAaHHUSl LIEHHOCTU MpaBW MHIUBUIYaJIbHOTO U KOJUIEKTMBHOI'O O€30IacHOI0
NOBEACHUS B CUTYALMSIX, YTPOKAKOLIMX 310POBbIO U KU3HU JOIEH;

OCO3HAHUsl TOCIEACTBUA W HENPUSATUS BPEIHBIX MPUBBIYEK (YMOTpeOICHHS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOr0 BOCIMTAHUSA:

KOMMYHUKATHUBHOU KOMIIETEHTHOCTH B y4e0HO-UCCIIEI0BATENILCKON
JESTeIbHOCTH,  OOIIECTBEHHO  TOJE3HOW, TBOPYECKOM W  JAPYrUX  BHIAX
NEeATEIbHOCTH;YCTAHOBKM HAa AKTUBHOE YYacTHE B PEIICHWU NPAKTUYECKHX 3a]ady
COLIMAJIBHOM HANpaBJIEHHOCTH (B paMKax CBOEro Kiacca, IIKOJIbI); MHTEpeca K
IPAKTUYECKOMY H3YYEHHMIO MPOQPECCUM pa3iIMYHOIO poja, B TOM 4YMCJIE Ha OCHOBE
IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU I€ATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUAYAJIbHOH  TPAaeKTOPHH
oOpazoBanusi, Oyayrieit npodeccun u peaan3anui COOCTBEHHBIX KU3HCHHBIX TUTAHOB
C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEM K XUMHUHM, HHTEPECOB U
noTpeOHOCTEM 00111eCTBa;

6) 3K0JI0rMYeCKOro BOCIIUTAHMSA:

HKOJIOTMYECKH 1IeJIECO00pPa3HOr0 OTHOILICHUS K NPUPOJE, KaK HCTOYHHUKY
CYILLIECTBOBAHMSI )KM3HU Ha 3eMIIE;

IOHMMaHHUsl TIJIOOAJBHOTO XapakTepa »JKOJOIMYECKUX Hpo0JieM, BIMSHMS
DKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE INPUPOJHOM U COLMAIBHOW CpEIbl;
OCO3HaHUSI HEOOXOAMMOCTH HCIIONBb30BAHUS JOCTHKEHUM XUMHUHM ISl PEIICHUs
BOITPOCOB PALlMOHAIIBHOTO MPUPOJONOJIB30BAHMS;

AKTUBHOTO HENPUATUS ACUCTBUH, IPUHOCAIIMX BPEN OKPYKAIOIIEH IPUPOAHON
cpele, YMEHHUs IPOTHO3MPOBATH HEOJIArONpPHUSATHBIE 3KOJOTUYECKUE TMOCIEICTBUS
OPEANPUHUMAEMBIX IEHCTBUM U NPEJOTBPALLATh UX;

HaJM4Msl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHHS, SKOJOTHUYECKOW KyJIbTYpHI,
OMbITA JAESTEIBHOCTH IKOJIOTMYECKON HAIpPaBIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MU B NIO3HABATEJIbHON, KOMMYHUKAaTUBHON M COLMAJIbHON IMPAKTHKE, CIIOCOOHOCTH
Y YMEHUS aKTUBHO MPOTUBOCTOSITh UJEOJIOTUU XeMo(poOuu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH M OOLISCTBEHHOW MNPAKTUKHU;, TMOHMMAaHUS CleUu(UKH
XUMHMH KaK HayKH, OCO3HaHMs €€ poju B (POPMUPOBAHUU PALMOHATIBHOIO HAYyYHOTO
MBILLUIEHNS, CO3/IaHUU LIEJOCTHOTO IMPEACTABICHUS 00 OKpY)KaroIleM MHUpE Kak O
€AUHCTBE MPUPOJbl U 4YEJIOBEKA, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH H
pelIeHnr IpobJieM COXPaHEeHUs TPUPOIHOTO PAaBHOBECHS;

yOex1EHHOCTH B 0COOOM 3HAYMMOCTH XMMMHM Il COBPEMEHHOM LIUBUIIM3ALIN:
B €€ I'YMaHUCTUYECKOW HaNpaBJIE€HHOCTU M BAKHOW POJM B CO3JaHUM HOBOW 0a3bl
MaTepUaIbHONW KyJIbTYpPbl, PELIEHUH TIJ100AJbHBIX NPOOJIEM yCTOWYMBOIO pPa3BUTHS
YEeJI0BEYECTBA — CBIPBEBOM, DJHEPreTUYECKOM, MHUIIEBOM M JKOJIOTMYECKOU
0€30MacHOCTH, B Pa3BUTHUH MEAMIIMHBI, OOECIICUEHUHU YCIOBUI YCIICIIHOTO Tpyla U
HKOJIOTMYECKH KOM(DOPTHOM KU3ZHU KAKJOTO YJIeHa OOIEeCTBA;€CTECTBEHHO-HAYYHOM
IPaMOTHOCTH: IIOHMMAaHHsI CYIIHOCTH METOJOB IIO3HAHUSA, MCIOJb3YEMBIX B
€CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH WCIIOJIb30BATh IMOJIy4aeMble 3HAHUS JIs
aHain3a ¥ OOBSCHEHUS SBICHUN OKPYXKAIOIIEr0 MHUpa W TMPOUCXOIALIMX B HEM
W3MEHEHUH, YMEHHUs JenaTb OOOCHOBAHHBIC 3aKIIOYEHHs HAa OCHOBE HAYYHBIX
(aKTOB ¥ MMEIOIINXCS JAHHBIX C LIEJIBIO MTOJIyYE€HUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITEJIbBHO HMCIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelieHuss mpobsieM B peaibHBIX XU3HEHHBIX CHUTYaIMSX;UHTEpeca K IMO3HAHUIO U
HCCJIE0BATENLCKON NEATEIbHOCTH;



TOTOBHOCTHU U  CIIOCOOHOCTM K  HENpPEphIBHOMY  OOpa30OBaHUIO |
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJYYEHHMIO HOBBIX 3HAHUM MO0 XHUMHH B
COOTBETCTBHUHM C KU3HEHHBIMU [TOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSM TpyJda B pas3inyHbIX cepax MpodeccrnoHaIbHOM
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeameTHbie pe3ybTaThl OCBOSGHUS Yy4eOHOTo mpeaMera «XUMHs» Ha ypOBHE
cpenHero o6mero oOpa3oBaHHs BKJIIOYAIOT: 3HAYUMBbIE s (OPMUPOBAHUSA
MHUPOBO33pEHUS o0yyaroumxcs MEXIUCUUIUTMHAPHBIE (MEXIIpeIMETHBIE)
oOlLIeHaY4YHbIE MOHATHUS, OTPAXKAIOIIME UEJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa U
crelu(UKy METOJIOB MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEILIECTBO, SHEpPrus, SBICHUE, MPOIeCC, CHUCTEeMa, HAy4YHBIA (aKT, MPUHIUI,
TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIENOBaHHE, HaOII0aeHHE,
U3MEpEHHE, FIKCIIEPUMEHT U APYyTHUE);

YHUBEpCaJbHbIE y4uyeOHbIE AEUCTBUs (IIO3HABATEIbHbIE, KOMMYHUKATHBHBIE,
pEryJIATUBHBIE), oOecreunBarone GOpMUPOBaHUE (PYHKIIMOHATHHON T'PAMOTHOCTH
U COLMAJIbHON KOMIETEHIIMH 00Yy4arOIIUXCs;

CIOCOOHOCTh OOYYAIOIIMXCSl UCIOJIb30BATh OCBOCHHBIE MEXKIUCIUILIMHAPHEIE,
MHUpPOBO33PEHUYECKUE 3HAHUA W  YHMBEpCajbHble  Y4eOHblE  JCHCTBUS B
[IO3HABATEJIbHOM U COLIMAILHOM MTPaKTUKE.

MeranpeaMeTHble  pe3yJbTaThl OTPAXalOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH MTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

Ogaagenne YHUBEpPCAIbHBIMHU y4eOHBIMH MO3HABATEIbHBIMHU
JAEeUCTBUSAMMU:

1) 6a3oBbIe JIOrHYECKHE TeHCTBUSA:

CaMOCTOSITENIbHO (POPMYIHPOBATH U aKTyaIH3UPOBATH MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpUBaTh,

ONpeAeATh LENU JAESATENIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEpUU UX
JOCTUKEHMSI, COOTHOCUTb  PE3yJIbTaTbl  JESATEJBHOCTH C  IOCTABJIEHHBIMU
LESAMU; UCTI0Ib30BATh MPU OCBOCHHM 3HAHUWA MPUEMBI JIOTUYECKOIO MBILUIEHUS —
BBIICTISITh XapaKTEepHbIE MPU3HAKM TOHSITHM M YCTaHABIMBATH WX B3aMMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS ISl OOBSICHEHUS OTACNIbHBIX (DAKTOB M
SBJICHUM; BbIOMpaThb OCHOBAHMSI M KPUTEPUM Ui KiIacCU(UKALMKU BELIECTB U
XUMHUYECKUX PpEaKLMW; yCTaHaBIMBATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKIY
M3y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PpaACCYX ACHUS (MHIYKTUBHbBIC, JEIYKTUBHBIE, IIO
aHaAJIOTUH), BBISABIATh 3aKOHOMEPHOCTM M IIPOTUBOPEUYUS B paccMaTpUBAEMBIX
ABJICHUSAX, (POPMYIMPOBATH BBIBOJbI U 3aKIIIOUEHUS;



MPUMEHSATH B TPOIECCE MO3HAHUSA, UCIOJIb3yeMble B XMUMHUHU CHMBOJMYECKHE
(3HAKOBBIC) MOJIENH, MPEOOPa30BBIBATH MOJIECILHBIC MPEACTABICHUS — XUMUYECKHM
3HaK (CMMBOJ) 3JIEMEHTa, XUMU4YecKasi (hopmyna, ypaBHEHHE XUMUYECKON peaKuu —
OpU PpEIICHWH YYEOHBIX IT03HABATENIbHBIX W MPAaKTUYECKUX 3a7ad, NPUMEHAThH
Ha3BaHHBIC MOJICIBHBIC TMPEJCTABICHUS /IS BBIABJICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKITHH.

2) 6a3oBble HcCIeN0BATEIbCKIE eiiCTBHSI:

BJaJIeTh OCHOBAaMHM METOJIOB HAYYHOTO IO3HAHMSI BELIECTB U XHUMHUYECKHX
peakuuii;

dbopMyMpoBaTh 1eNIM U 33a4U UCCIIEI0OBAaHUS, UCTIOIb30BaTh MMOCTABICHHBIEC U
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIE BOMPOCH B KaUe€CTBE MHCTPYMEHTA MMO3HAHUS
U OCHOBBI Uit (OPMHUPOBAHMSI THUIOTE3bl 1O TPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYXICHUM;BIAJETh HABBIKAMU CAMOCTOSITEILHOTO IJIAHUPOBAHUS U
NPOBEICHUS] YUEHUUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHUsI HAOJIOATh
32  XOIOM IIpoLecca, CaMOCTOSITENIbHO  MPOTHO3MPOBaTh €ro  pe3yJibTarT,
dbopMynmpoBaTh 0000ILIEHUS U BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTU PE3YJIHTATOB
UCCJIeIOBAHUS, COCTAaBJISITh 000CHOBaHHBI oT4éT O POJIETaHHON
pabote;npuodperaTh ONBIT YYEHUYECKOM UCCIENOBATENbCKOM M MPOEKTHOMN
AESITEIbHOCTH, TPOSBISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY MOHCKY
METO/IOB peIIeHUs TMPAKTUYECKUX 3aJad, NPUMEHEHUIO pa3IMYHBIX METOOB
MO3HAHUS.

3) paboTa ¢c uHpopmauueii:

OpUEHTHUPOBAThCA B  PAJVMMUYHBIX HUCTOYHHUKAX HUH(opmManuu (HAy4HO-
NOMYJISIpHAs TUTEpaTypa XUMHUECKOTO COJIEPKaHusl, CIPABOYHBIE TOCOOUS, PECypCHI
WNurepHera), aHanm3upoBaTh HWH(POpPMAIMIO PA3IUYHBIX BHIOB ©  (oOpM
Npe/CTaBlIeHUs, KPUTUYECKH OLIEHMBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTD;
dbopMyIMpOBaTh 3alpOChl U MPUMEHSTh Pa3IMYHbIe METO/bl MPU MOUCKE U OTOOpPE
uH(popMaIi, He0OX0IUMOM JUIsl BBIMIOJHEHHUSI YUeOHBIX 3a/1a4 ONPEACIEHHOTO TUIIA;
npuoOpeTaTh OMBIT  WCIOJb30BaHUS  WH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMA ¥ Pa3IUYHBIX IMOMCKOBBIX CHCTEM; CaMOCTOSTEIHLHO BBIOUPATh
onTUMaNbHYI0 QopMy npejcTaBieHus uHpopmanuu (cxemsl, Tpaduku, AMarpaMmel,
TaONUIbI, PUCYHKH M APYTUE);UCIOIb30BATh HAYUYHBIN $3bIK B KAa4ECTBE CPEACTBA
npu paboTe C XUMHYECKOW WH(POpMAIME: TMPUMEHSTh MEXKIPEIMETHBIC
(pu3nyeckne W MareMaTUYeCKHUE) 3HAKH U CHUMBOJBI, (popmysbl, abOpeBHATYpHI,
HOMEHKJIATYpYy;UCIIONb30BaTh M MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJHYECKHE
CpelCcTBa HATJISAHOCTH.

OBjajieHue YHMBEPCAJIbHBIMM KOMMYHMKATUBHBIMHY J1€ICTBUSIMU:



3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMbI B XOJe AWAiora H/WiH
TMCKYCCUH, BBICKA3bIBaTh HieH, (DOPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTEIHLHO
BBIITOJTHEHUS MIPEJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C TMPE3EHTALMEN pe3yJIbTaTOB ITO3HABATEIBbHOM JEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH IPHU BBIMOJIHEHUU
XUMUYECKOTO JKCIMEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCICIOBAHHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3aiuu yueOHOro MpoeKTa u (HOpMyIUpPOBATh BBIBOJKI IO
pe3yJbTaraM MNPOBEAEHHBIX MCCIECOOBAHUN ITYyTEM COIVIACOBAHUSA IMO3ULMH B XOJIE
o0cCyX/1IeHHsI 1 0OMEHa MHEHHUSMH.

OBJiaieHNe YHUBEPCAJIBLHBIMU PEryJISSTUBHBIMHU A€CTBUSIMMN:

CaMOCTOSITENIbHO IUJIAHUPOBAaTh W OCYIIECTBJISATH CBOKO MO3HABATEIBHYIO
NEATENIBHOCTh, ONpenesiss €€ Lend W 3aJa4yd, KOHTPOJIMpPOBaTh MU TI0O Mepe
HEOOXOIUMOCTH  KOPPEKTUPOBATHh  MPEAJIaraéMblil  alfOpPUTM  ACHCTBUN  TIpH
BBINIOJIHEHUM Y4YeOHbIX M  HCCIENOBAaTEIbCKUX 3a/Jady, BbIOMpaTh Haubosee
3¢ PexTUBHBI CcMOCOO0 WX penieHusT ¢ y4E€TOM TIOJyYCeHHsS] HOBBIX 3HAHHHA O
BEIIECTBAX U XUMHUYECKUX PEAKIUSAX; OCYIIECTBIATh CaMOKOHTPOJb CBOEH
NEATEIbHOCTH Ha OCHOBE CaMOaHaIn3a U CAMOOLICHKHU.

11 KJIACC [IpenMeTHbIe pe3yJbTaThl OCBOEHHUS Kypca «OOmas u
HEOPraHUYECKasi XUMUSD» OTPAXKAIOT:

c(OPMHUPOBAHHOCTh  MPEJCTABICHUI: O  XUMHUYECKOH  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUU B MO3HAHUU SBJICHUN TPUPO/IBI,
B (OPMUPOBAHMM MBIIUICHUS M KYJbTYpbl JUYHOCTH, €€ (YyHKIHOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOM JUIsl pelIeHUs] MPAKTUYECKUX 3a7ad U 3KOJOTMYECKH
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO WM TPHUPOIHON Cpeie;BIaJCHHE
CUCTEMOW XMMHUYECKHX 3HAaHMI, KOTOpash BKJIIOYAET: OCHOBOIOJIATAIOIINE MOHATHS
(XMMHUYECKHI 3J€MEHT, aTOM, U30TOM, S-, pP-, d- JIEKTPOHHBIE OpOUTAIH ATOMOB,
MOH, MOJIEKYJa, MOJb, MOJISIPHbI OOBEM, BAJIEHTHOCTh, 3JIEKTPOOTPULIATENLHOCTD,
CTENEHb OKHUCJICHMS, XUMHUYEcKasi CBsA3b (KOBaJEHTHas, MOHHAas, MeTajulMuecKas,
BOJIOPOJIHASI), KPUCTAJIMYECKAsl PEIIETKa, TUMbl XUMUYECKUX PEaKIUii, pacTBop,
ANEKTPOIUTHI, HERICKTPOJUTHI, AIEKTPOJIUTHYECKAS] IAUCCOIUALINS, OKUCIUTED,
BOCCTaHOBUTEIb, CKOPOCTh XMMUYECKON peaKIuu, XUMHUUYECKOE PABHOBECHE); TEOPUU
U 3aKOHBI (TE€OpHUs DIEKTPOIUTUYECKON TUCCOIMAlUK, nepuoauiyeckuit 3akon . U.
MeHnneneeBa, 3aKOH COXPAHEHMSI MAacChl BEUIECTB, 3aKOH COXPaHEHUs U
MPEBpAILEHUS]  AHEPrUM  MPU  XUMHUYECKUX  PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3bIK XUMHH, MHUPOBO33PEHUECKHE 3HAHHUS, JIekKallMe B OCHOBE
NOHUMAaHUSl TPUUYUHHOCTU U CUCTEMHOCTH XMMHMUYECKHUX SIBJICHUU, (DAKTOJIOTUYECKHE
CBEJIEHUSI O CBOWCTBAaX, COCTaBe, IMOJIYYEeHUHM U OE€30MaCHOM HCIOJIb30BAHUU
BOKHEUINTUX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW EATEeITHLHOCTH
YeJI0BEKA;



c(OpPMUPOBAHHOCTh YMEHHUH BBIABISATH XapaKTEpHbIE NPU3HAKH TOHSITHH,
YCTaHaBIMBAaTh UX B3aUMOCBS3b, HCIOJIb30BATH COOTBETCTBYIOIIME IOHATUS IPU
ONKMCAaHUM HEOPTAaHMYECKUX BEIIECTB U UX IPEBPALLCHUN;

Cc()OPMUPOBAHHOCTb YMEHHUI MCIONb30BaTh XUMHUYECKYIO CHMBOJMKY JUIS
cocTaBlieHMs  (OpMya  BEHIECTB M  YPaBHEHUH  XUMHUYECKHX  PEaKIIHid,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHHS OTAEIBHBIX
HEOPraHWYEeCKUX BeEIIeCTB (yrapHblili Tra3, YIVIEKUCIBIA Ta3, aMMHaK, TraliéHas
U3BECTh, HETAaLIEHas! U3BECTh, IUThEBAs COJA, MUPUT U JIPYTrHeE);CPOPMUPOBAHHOCTD
YMEHUHI ONPENEIATh BAJICHTHOCTb U CTEIIEHb OKHUCICHUS XMMHUYECKHX DJIEMEHTOB B
COEIMHEHUSX PAa3JIMYHOTO COCTaBa, BUJ XMMHUYECKOW CBSI3U (KOBAJIEHTHAs, HIOHHAs,
MeTaJuIMYecKasi, BOJOPOAHAs) B COEAUHEHUSX, TUIl KPUCTALUIMYECKOW PEIIETKU
KOHKPETHOTO BellecTBa (aTOMHAas, MOJEKYJIsIpHas, WOHHas, MeTajsInyecKas),
XapaKkTep cpenbl B BOJHBIX pacTBopax HEOPTraHUYECKUX
COE€IMHEHUI;C()OPMUPOBAHHOCTh ~ YMEHUH  yCTaHaBIMBAaThb  IPHUHAJUIEKHOCTb
HEOPTaHMYECKUX BEIIECTB MO HX COCTAaBy K OIpeneaéHHOMY KiacCy/Tpymie
COEIMHEHHUI (ITPOCThIE BELIECTBA — METAUIBl M HEMETAJUIbl, OKCHIbI, OCHOBAHMS,
KHCJIOThI, aM()OTEPHBIE TUAPOKCUIBI, COJIH );CPOPMUPOBAHHOCTh YMEHUM pAaCKPBIBATH
cMbICiI nepuoauudeckoro 3akoHa JI. M. MenneneeBa M JOEMOHCTPHUPOBATh €ro
CUCTEeMATHU3HUPYIONIYI0,  OOBSICHUTENbHYIO W  MPOTHOCTUYECKYIO  (DyHKIMH;
c(OpPMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh DSJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mnepuonoB lleproanyeckoil cHCTEMBI XUMHYECKUX
anemenTtoB [[. W. MeHnneneeBa, ucnonb3ys MOHATHS «s-, p-, d-2IEKTPOHHBIE
opOUTanM», «IHEPreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUs
CBOMCTB XMMHYECKHX 3JIEMEHTOB M HMX COCIMHEHHHA MO MepuojaM U TpyIIam
ITepunonnueckoit CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB . n.
Menneneesa;chopMUpPOBAaHHOCT, YMEHUH XapaKTepU30BaTh (OMUCHIBATh) OOLIUE
XUMUYECKHE  CBOWCTBA  HEOPraHWYECKHX  BEIIECTB  PAa3jIMUHBIX  KJIACCOB,
NOATBEPKAATh CYILIECCTBOBAHUE TE€HETUYECKOW CBSA3M MEKIYy HEOPraHWYECKUMHU
BEIIECTBAMH  C  I[IOMOLIbIO  YpPAaBHEHUH  COOTBETCTBYKOIIMX  XUMHUYECKUX
peaxiuii;c(hOpMUPOBAHHOCTh YMEHHSI KJIACCU(PUIIUPOBATh XUMUYECKUE PEAKIUU 10
pa3iaMyYHBIM TNpU3HAKaAM (YHUCIY M COCTaBY pEarupymolliux BEUIECTB, TEIJIOBOMY
3¢ (deKTy peakuuu, U3MEHEHHUIO CTENEHEH OKUCIEHMS AJIEMEHTOB, OOpPaTUMOCTH
peakiuy, Y4YacTHIO KaTaiau3aTopa);cOpMHUpPOBAHHOCTH YMEHHHM  COCTaBIATH
YPAaBHEHUSI PEAKUUN pa3IMYHBIX THUIOB, IOJIHBIE M COKpAalIEHHbIE YpPaBHEHHUS
peaxkiuii HOHHOTO OOMEHa, YUUTHIBasl YCIOBHS, IPU KOTOPBIX 3TH PEAKIUU HIYT 10
KOHIIA;

C()OPMUPOBAHHOCTb ~ YMEHMIl  NPOBOAUTH  pEaKLUMH, MOATBEP)KAAIOIINE
KAUYECTBEHHBIA COCTAaB PA3JMYHBIX HEOPraHUYECKUX BEIUECTB, pACIO3HABATh
ONBITHBIM ITyTEM HOHBI, MPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPraHMYECKHUX



BEIECTB;C(POPMUPOBAHHOCTh YMEHHH PACKPBIBATh CYITHOCTh OKHCIIHTEIILHO-
BOCCTAHOBUTEJIBHBIX PEAKITUI IMMOCPEACTBOM COCTAaBJICHUSI DJIEKTPOHHOTO OajaHca
ATUX PEAKIUM;

c(hOPMUPOBAHHOCTh YMEHHUM OOBSCHITH 3aBUCUMOCTb CKOPOCTH XMMHYECKOU
pPEeaKIMK OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHIECKOTO PAaBHOBECHS B
3aBUCHUMOCTH OT BHeIIHero Bo3aeicTeus (mpuniui Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUW XapaKTEePU30BaThb XUMHUYECKHE TIPOIECCHI,
JIeKAIME B OCHOBE IMPOMBIIUICHHOTO MOJY4YEHUsS] CEPHOM KHUCJIOThI, aMMHaKa, a
TaKke CHOPMUPOBAHHOCTh MPEACTABICHUNH 00 OOIMX HAyYHBIX NPUHIUIAX U
OKOJOTHYECKUX  Tpo0JeMax  XHWMHYECKOTO  MPOU3BOJCTBA;C(HOPMHUPOBAHHOCTH
YMEHUU MPOBOJIUTH BBIYUCICHHS C HCHOJIb30BAHHEM IIOHATHUS «MaccoBas JOJIs
BEILIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHWM Ta30B MPU XUMHUYECKUX PEAKITUSX,
Macchl BEIIECTBA WM 00BbEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIECTB, TEIIOBOro 3ddexra
pEAaKIMM HAa OCHOBE 3aKOHOB COXPAHEHHS MACChl BEIIECTB, NPEBPALICHUA U
COXpaHEHUs YHEPTUN;C(POPMUPOBAHHOCTH YMEHHM COOTIOATh IPaBUIIa MOIb30BAHUS
XUMHUYECKON TMOCYy0i M Ja00opaTopHbIM OOOpYJIOBaHHEM, a TaKXe IpaBuia
oOpallleHus] C BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIUSMH IO BBITIOJTHEHUIO
1a00paTOPHBIX XUMHUYECKHX OIBITOB;C(HOPMUPOBAHHOCT, YMEHUHW IUIAHUPOBATh U
BBIMIOJIHATh XWMHYECKUW SKCIEPUMEHT (pa3lIoKEHUE TMepoKcuaa BOAOpoAa B
MPUCYTCTBUM KATAIU3AaTOPA, ONPENEIIEHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJIIBHOTO HMHAUKATOpPA, BIUAHUE PAa3IUYHBIX (PAKTOPOB Ha CKOPOCTh
XUMHUYECKON peaklM, peaklMd HOHHOTO OOMEHa, KayeCTBEHHBbIC pEaKIUM Ha
cynb(dar-, kapOOHAT- W XJOpUI-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHHE
AKCIEPUMEHTANIbHBIX 3a7a4 1o TeMaMm «Metamibs» 1 «HeMeTaibs») B COOTBETCTBUU
C TpaBWIaMH TEXHUKH OE30MAaCHOCTH NpH OOpallleHUH C BEIIECTBAMU M
Ja00paTOpHbIM  00OpYAOBaHUEM, IMPEJACTABIATh  PE3yJbTaThl  XUMHYECKOIO
JKCIIEpUMEHTa B (opMe 3aluCh YpPaBHEHUU COOTBETCTBYIOIIMX pEaKIUh U
(dhopMyIMpPOBaTh BHIBOJBI HA OCHOBE 3THUX PE3yJbTAaTOB;C(POPMUPOBAHHOCTh YMECHHIMA
KPUTUYECKH aHAIM3UPOBATh XUMUYECKYI0 HMHGOPMAIIHNIO, MOTYyYaeMyK W3 Pa3HBIX
HMCTOYHUKOB (CpeJICTBAa MACCOBOM KOMMYHHMKAIMU, IHTepHET U Ipyrux);

c(hOpMUPOBAHHOCTH YMEHUU co0Jro1aTh npaBuia JKOJIOTUYECKHU
I[EJIECO00PA3HOTO TOBEJACHUST B OBITY HW TPYAOBOM JEATETBHOCTH B IEJAX
COXPAaHEHHSI CBOETO 3JI0POBbS W OKPYKAIOIIEHM NPUPOJHON CpeAbl, OCO3HABATh
ONACHOCTh BO3JCHUCTBHUS HA JKUBBIE OPTaHU3MBI ONMPEICIEHHBIX BEIIECTB, ITOHUMAs
cmbicn mokazarens [IJIK, moscHAT, Ha mnpumepax CIocoObl YMEHBIIEHUS W
MPEIOTBPAILLCHUS UX BPEIHOTO BO3ICMCTBUSI HA OPraHU3M YEJIOBEKA;



pIn) b | 06yqafomnxc>1 C OrpaHNM4YCHHBIMU BO3MOKHOCTAMH 310POBbiIA. YMCHHC
IMPUMCHATb 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX MCETOJAaX IIO3HAHWA BCHICCTB U

XHUMHNYECCKUX HBHCHHﬁ;

1 CICHBIX U

CIa0OBUAAIIUX  OOYYArOITUXCS:

yMEHUE

HCIIOJIB30BaTh

penbedHO-TOUeUHYI0 cucTeMy obOo3HadeHuit JI. bpainsg nmns 3amucn XUMHAYECKHX
bopmy.

11 KITACC

Ne
n/n

HaumeHnoBanue
pa3aesioB U TeM
NMPOrpamMMbl

KoanuyecTBo 4acoB

Bcero
padoTsbI

KonTpoJsbHble

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcebl

Pa3n

e 1. TeopeTuyeckue 0CHOBbI XUMHMH

1.1

Crpoenue
aTOMOB.
[Tepuoanueckuit
3aKOH U
[Tepuonuueckas
cHCcTeMa
XHUMHYECKHUX
anemeHToB /[. U.
MeHnaeneeBa

1.2

Crtpoenue
BEILIECTBA.
Mmuoroo6pasue
BEILIECTB

1.3

XUMHYECKHE

peakinuu

Hroro no pazneny

13

Paznen 2. Heoprannueckasi XuMusi

2.1 MeTtamibl 6 1
2.2 HewmeTambl 9 1 1
CBs3b
)3 HEOPTraHUYECKHUX )
Y OpTraHUYECKHUX
BEIECTB
Hroro no paszneny 17
Pa3zpen 3. XuMus 1 ;Ku3HbL
3.1 XUMUS U )KU3Hb 3




Hroro no pazneny

OBIIEE
KOJIMYECTBO YACOB
T10 TTPOTPAMME

33




11 KIIACC

Ne

n/

Tema ypoka

KoanuyecTBo 4acoB

Bce
ro

KonTpoas
HbIe
padoThI

IIpakTHye
cKHe
padoThI

Jara
usyue
HUS

DJIeKTPOHH
ble
undgposbie
oOpa3zoBareJ
bHbIE

pecypcebl

XUMUYECKUI
DIIEMEHT. ATOM.
OneKTpoHHas
KOH(UTrypamus
aTOMOB

Ilepuonnueckuii
3aKOH U
[Iepuonnueckas
CHUCTEMa XUMUYECKUX
anemenToB . U.
MenpeneeBa, X CBA3b
C COBPEMEHHOM
TEOpUEH CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH
W3MCEHEHHS CBOMCTB
XHUMHYISCKHX
3JIEMEHTOB U HUX
COE€IUHEHMI 110
TpyIIaM U MePUOIaM.
3HayeHHUE
NEePUOIUYECKOTO
3aKOHA M CUCTEMEI
XHUMHYISCKHX
anemenTtoB 1.
MenneneeBa B
pa3BUTHH HAYKU

CtpoeHue BellecTBa.
Xumudeckas CBI3b, €&
BHJIBI, MCXaHU3MBbI
o0OpazoBaHus
KOBaJICHTHOM CBSI3H.
Bonopoanas cBs3b

BanentaocTs.
DIIEKTPOOTPHUIIATEBH
octh. CTereHb
okuciieHus. BemecTBa




MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOEHHUS

ITonsarue o
JIUCTIEPCHBIX
cucreMax. MIcTUHHBIE
1 KOJUIOMTHBIE
pactBopbl. MaccoBas
JIOJISI BEIIECTBA B
pactBope

Knaccudpukanus u
HOMEHKJIaTypa
HEOPTraHUYECKHUX
COCIUHEHUN.
I'ereTmyeckas CBA3b
HEOPTraHUYECKHUX
BEILIECTB, Pa3TUYHBIX
KJIaCcCOB

Knaccudukammst
XUMHYECKUX PEaAKIU
B HEOPraHUYECKON U
OPraHUYEeCKOM XUMHH.
3aKOH COXpaHEHMUS
MaccChl BEIIECTB;
3aKOH COXPaHEHUS U
IIpEBpAIICHUS
SHEPIuM Mpu
XUMHUYECKHUX
peaKusax

CKOpOCTh peakiuu.
OOGpaTuMbIe peaKIIHu.
XHUMHUYECKOE
paBHOBeECHE

10

[IpakTuueckas pabora
No 1. «Bnusinue
pa3IuuHBIX (PaKTOPOB
Ha CKOpPOCTb
XUMUYECKOU
peakuum»

11

DIIEKTPOIUTHYECKAST
JTUCCOLIALIHS.
[TonsiTHe 0
BOJIOPOJHOM
nokazarene (pH)
pactBopa. Peakiuu




MOHHOI'0 OOMeHa.
I'maponus
OpPTaHHYCCKHUX U
HEOPTaHUYECKUX
BEILIECTB

12

OKHCIUTENBHO-
BOCCTaHOBUTEJIbHbBIE
peakmuu. [lonstue 06
AIEKTPOIH3E
pacIuiaBoB 1
pacTBOPOB COJIEH

13

KoHnTtposbHas padota
0 pa3zeny
«Teopetnueckne
OCHOBBI XUMUU»

14

Mertamisl, ux
MOJIOKEHHE B
ITepuoanueckoit
CHCTEME XUMHYECKUX
snemenToB . 1.
Menpaeneena u
0COOEHHOCTHU
CTPOEHHUSI AaTOMOB.
OO6mue puznyeckue
CBOMCTBa METAJJIOB

15

CrnnaBel METaIOB.
DNEKTPOXUMHUYECKHM
AL HAIPsKECHUI
METAJIJIOB

16

XuMHu4ecKue
CBOMCTBA BaXKHEHIIINX
METAJIJIOB (HaTpUH,
KaJIui, KaJbIHi,
MarHui, aJTroMUHUN)
U UX COCIUHEHUN

17

XuMHueckue
CBOICTBa XpoMma,
MEIU U UX
COeJUHEHMI

18

Xumudeckue
CBOMCTBA IIMHKA,
JKeJie3a U ux
COCIMHEHHU I

19

[TpakTuueckas padota
Ne 2. "Pemenue




SKCHEPUMEHTAIBHBIX
3a1ay 1o TeMe
«Metamiael»"

20

Hewmerannel, ux
MIOJIOKCHHUE B
[Iepuonnueckon
CHCTEME XMMHYECKUX
anemenToB . 1.
MenneneeBa u
0COOCHHOCTH
CTPOEHHUS aTOMOB

21

®dusnyeckue CBOMCTBA
HEMETAJIJIOB.
Annotponus
HEMeTaJuIoB (Ha
npuMepe KUCIopoa,
cepsl, pocdopa u
yriaepojaa)

22

Xumudeckue
CBOICTBA T'aJIOTCHOB,
CEPBI U UX
COeJUHEHMI

23

XuMuJecKue
CBOICTBA a30Ta,
docdopa u ux
COeJUHEHMI

24

Xumudeckue
CBOICTBA yrJiepoa,
KPEMHHUSI ¥ UX
COeUHEHUN

25

[Ipumenenue
BayKHEHIIINX
HEMETAJIOB U UX
COeUHEHUN

26

O06o06mIcHNE 1
CHCTEeMAaTH3aIs
3HAHUM II0 TEME
«HemeTamis.
Brrancaenus mo
ypaBHEHUSM
XAMHYECKHUX pEeaKLU
U TEPMOXUMUYECKHE
pacuérsl

27

[TpakTuueckas padota
Ne 3. «Pemmenue




SKCHEPUMEHTAIBHBIX
3a1ay 1o TeMe
"HemeTamwis"»

28

KonTtponsHas pabora
o TeMam «MeTaibD)
u
«Hewmetammey/Beepoc
CHIACKasi IPOBEPOYHAS
pabota

29

Heoprannueckue u
OpraHUYECKUe
KHUCJIOTBI.
Heopranuueckue u
OpraHHYecKue
OCHOBaHUS

30

AmporepHbie
HEOPTaHWYECKUE U
OpTraHUYECKHE
COEIMHEHMUS.
I'ereTmueckas cBA3b
HEOPTaHUYECKUX U
OpraHUYECKUX
BCIICCTB

31

Ponp xumnu B
obecnieueHNU
9KOJIOTHYECKOM,
SHEPreTUYECKON U
MU EBOMU
0e30IMacHOCTH,
Pa3BUTHUU MEIUITAHBI

32

[IpencraBnenus 06
OOIINX HAYYHBIX
NpUHIKATIAX
HPOMBIIIUICHHOTO
HOJTyYCHUS
Ba)KHEUIIINX BEIIECTB

33

Yenosek B MUpE
BEILIECTB U
MaTtepuaioB XuMHUs U
3I0POBBE YEIIOBEKA

OBIIEE KOJIMYECTBO
YACOB I1O0
[NPOT'PAMME

33
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