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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 10 XUMHUM Ha YpPOBHE CpeaHEro oOmiero o0pa3zoBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrabneHHbix B dDenepanbHOM  rocyIapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konnenuu npenogaBanus y4eOHOTo
npeameTa «XuMus» B o0pazoBaTebHBIX opranuzanusx Poccuiickoit denepanuu,
peanu3yronmxX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMbI, U OCHOBHBIX MOJIOKEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuu Ha nepuon Ao 2025
roja» (Pacnopsixenue I[pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHUsI OOY4YarOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4YaeMoe BBIITYCKHUKaMHU
o0mreo0pa3oBaTeIbHON OpraHU3allud, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTaloM pealn3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro O0O0pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)Ke IKOJIOTHYECKH 0O0CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOIHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOydYaIOIIMXCSA Ha
YPOBHE CpeJIHEro 00111ero 00pa3oBaHus CpeACTBAMU Y4EOHOTO IpeaMeTa « XUMHU,
COZIEP’)KaHME M IIOCTPOCHHE KOTOPOrO OINPENENIEHBI B IPOrpamMMe II0 XUMHH C
yuéToM crneunuKy HayKd XUMHH, €€ 3HayeHHs B NO3HAHMM MPHUPOABI U B
MaTepuaibHON KM3HHU OOIECTBa, a TAaKXKe C y4€TOM OOLIUX Lielei W MPUHIIMIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHEro OOIIEero
oOpazoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT ocoOyro poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ((OPMHUPOBAHNE PALIMOHAIBHOTO HAYYHOTO MBIIIICHUS, B
CO3/IaHHE IIEJIOCTHOTO MpEJICTaBICHUsI 00 OKpYXKalolleM MHUpE KaK O €IHHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHHM Ha OCHOBE IOHHMAaHHUS



BEIIECTBEHHOI'0 COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla M JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XUMHUS KaK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HA Ha pEIICHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEISIMH W TMPUHIIUIAMU CPEIHETro OOIIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEHUIHOIO BKJIIOUYEHUS B JKU3Hb COLMUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOm@as W HEOpPraHWdecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJICpKaHUs KOTOPBIX SBJSIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUHW M0 HEOPTAHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHUH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUN MPU HU3YyYECHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PAaCCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIMX MOHITHH, 3aKOHOB U TEOPUI XUMHH.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOr0 TIOJIXO/la K M3YyYCHHIO YydeOHOTrO MaTepuaia u O0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MIpPeICTaBICHUI O CTpoeHUH BeriecTB. CBeneHns 00 N3ydaeMbIX B Kypce BEIecTBax
JAI0TCSl B Pa3BUTUU — OT YIJIEBOJOPOJIOB A0 CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHMM. B Kypce  OpraHM4ecko — XMMHUH ~ MOJy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XMMHUYECKON CBSI3H, KIAaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLIHH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
TEOpPETHYECKU MaTepuan H (AaKTOJIOrMYECKHE CBEJAEHUS O BElIeCTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» OOy4YaromuMMCsl TMPEJOCTaBIsSETCS] BO3MOXKHOCTh OCO3HATh 3HAUYCHUE



MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,
riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHSAIOMIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXXHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHUUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX NPOTEKAHUS T0MOIHAEeTCs B Kypcax 10 1 11 knaccoB aneMeHTaMu
COAEpKaHUs, UMEIOIIUMU KyJIbTYpPOJIOTUYECKUN W TPUKIAAHON XapakTep. OTU
3HaHUSI CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JPYTMMHU HayKamu,
PACKpBIBAIOT €€ POJIb B MO3HABATEILHON U MTPAKTUUYECKOMN JEATEIbHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBXKEHHS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUH
U IPAKTUYECKUX MPUIIOKEHUN XUMUU, TIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOieMax, CBA3aHHBIX C XUMHEH,
KPUTHUUYECKH OCMBICITUBATH MHPOPMAIINIO U IPUMEHSTH €€ JIJIsl TOTIOJTHEHUSI 3HAaHUH,
pELICHUS] MHTEIUICKTYaJIbHbIX U DKCIIEPUMEHTAIIBHBIX UCCIIEA0BATEIbCKUX 3a7a4. B
IIEJIOM COJIep)KaHue ydeOHOro mnpeaMera «XUMUS» JTaHHOTO YPOBHS H3Y4YEHMUSI
OPUEHTHPOBAHO Ha (HOPMUPOBAHKE Y OOYHAIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI
Ui TIoHUMaHusl (GUIoCOPCKUX WIeH, TaKuX KakK: MaTepHalbHOE €JIUHCTBO
HEOPTraHUYECKOTO U OPTaHUYECKOr0 MHpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM H CTPOCHHEM, I03HABAEMOCTb IPUPOIHBIX SBJICHUI ITyTEM SKCIIEpUMEHTA
U pelIeHUsT TMPOTUBOPEUYUM MEXIy HOBBIMH (aKTaMM U TEOPETUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOydJaromuXxcs MNPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAIBbHBIX YUEOHBIX IEWCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJIsI PA3TUYHBIX
BUJIOB JICATEILHOCTH: pEIICHUS TNpoOsieM, TOUCKa, aHaiu3a Hu 00pabOTKU
uHhopMaIi, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHYECKOW U
HCCIIEIOBATEIBbCKOM JAEATEIIBHOCTH, 3aHUMAIOLIEH BAXKHOE MECTO B IMO3HAHUU
XUMUHU.

B mpakTtuke mnpenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00IIero oopa3oBaHus, MPU ONPEICTICHUN
COJIEpKATEeNIbHOM XapaKTePUCTUKU LeJed HW3yueHHs] MpeIMeTa HampaBiIE€HUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTU Ye€JIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOU KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MpeaMeTa SBISIETCS. BIIOJIHE ONPaBJaHHbIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XMMHUYECKUX 3HAHUMW KaKk  BakHEWIeH
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHN I MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUUYECKUX PEaKIINil, HEOOXOAUMBIX JJIsI TPUOOPETCHUS YMEHUI
OPUEHTHPOBATLCS B MHPE BEIIECTB U XUMUUYECKUX SIBIICHUM, WMEIOIIUX
MECTO B MPUPOJIC, B MPAKTUYECKON U MTOBCEHEBHON KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepxkarelibHasg XapakTEepUCTHKA Ieled W 3a/1ad U3ydeHUs
npeIMeTa B IporpaMme 1Mo XMMHHM YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHUHU C
HOBBIMHU TIPUOPUTETAMH B CUCTEME cpeAHero odmiero oOpa3zoBanus. CeroaHs B
NPENoaBaHuy XUMUU B OOJIbIIEH CTENEHN OTAAETCS MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTEe  coJepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW Ha  MOATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HaOOpOM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOTO MOJTYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM KU3HU JIJISl PEeIICHUS
MPAKTUYECKUX 3a7ad.

B cBs31 ¢ 3THM Ipu U3y4ueHuu npeamMeTa « XUMHUs JOMUHHUPYIOIIEe 3HAaUCHHE
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIHLHOMY MPHUHSATHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTU: PEIICHUs MpoO0JeM, MOMCKa, aHaian3a U 00paboTku mH(pOpMAaIny,
HEOOXOIUMBIX JJII TPUOOPETSHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B NO3HAHMM XUMHH, a TAKXKe Il OLICHKU C MO3ULHA SKOJIOTHYECKOMN
0€30macHOCTH XapaKTepa BIUSHUS BEMIECTB U XUMUUYECKUX TIPOIECCOB HA OPTaHU3M
YeJIoBEeKa U MPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HAHUS MO XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMU NOTPEOHOCTAMHU, UCIIOIH30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaITUsX, CBI3aHHBIX C XUMUYCCKUMU SIBJICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obiero oopazoBanus, cocTaniser 68 gyacon: B 10 kiacce — 34 gaca (1 gac
B Hegento), B 11 kmacce — 34 gaca (1 gac B Heemio).



COIAEPKXAHUE OBYYEHUA

11 KJIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

Xumuueckud anemMeHT. AtoMm. Sapo aroma, W30TONBI. DJIEKTPOHHAs
000J104YKa. DHEPreTUYECKUE YPOBHHU, MOMYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesieHUsl 3JIEKTPOHOB MO OpOUTaisiM B aToMax
AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOIO0B. DIEKTPOHHASI KOHPUTYpAITUS AaTOMOB.

[Tepuonnueckunii 3akoH u Ilepuognyeckas cucteMa XMUMUYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CBA3b MEPUOAMYECKOrO 3akoHAa W llepuogmueckodl CHUCTEMBI
xuMmuueckux aneMeHToB [[. . MenpaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJOXKHBIX BEIIECTB IO TpynnaM H TEpHOIaM.
3HayeHHUEe NEPUOANYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBS3U
(xoBaJIeHTHAsl HEMOJSIpHAs M TOJSApHAsl, MOHHAs, MeTa/uinyeckas). MexaHu3MbI
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBI U JIOHOPHO-
akuenTopHblil). BopopoaHas cBs3b. BaneHTHOCTb. ONEKTPOOTPULIATENBHOCTD.
Crenensp okucneHus. IoHbI: KATUOHBI U aHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbl KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

[lonsiTue o nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOWJIHBIE PAaCTBOPBI.
MaccoBas 101 BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Homenxkiarypa
HEOPraHUYECKUX BelIeCTB. [‘eHeTHueckass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAIEKAIIUX K PAa3IMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Kiaccupukanuss — XMMUYECKHMX — PEakIHd B
HEOPraHMYECKONM M OpPraHMYECKOW XUMHUH. 3aKOH COXPAHEHUsI MACChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUYECKUX PEAKIIUX.

CkopocTh peaknuu, e€ 3aBUCUMOCTh OT Pa3au4HbIX (hakTopoB. OOpaTHMbIC
peakunu. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSIHHE
xumuueckoro paBHosecus. [Ipunnnn Jle [laTtense.

DnekTponauTnyeckas auccouuanus. CuiibHbIE U ciadbie 35eKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIASl, HEUTpAJIbHAs, IEIOYHAS.

OKuCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.



ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYCHHS BEIIECTB M WX MPEBPAIICHHUIL:
nemoHcTpauus Tabmun «llepuoaunyeckas cuctema xumudeckux snementos . .
MenneneeBay, U3ydeHUE MOJENEH KPUCTAUIMUECKUX PEHIETOK, HAONIOACHUE U
OMHUCaHUE AEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEePOKCUaIa
BOJIOpPO/ia B MPUCYTCTBUU KaTAJIM3aTOpa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C MTOMOIIIBIO0 YHUBEPCATBLHOTO MHANKATOPA, PEAKIIMK HOHHOTO 0OMEHa), MPOBE/ICHHE
MpakTu4YecKoil paboThl «BiusiHue pa3nuuHbIX PAKTOPOB HA CKOPOCTh XUMUYECKON
peaKuumn».

PacuétHnie 3agaun.

Pacu€éTtel 1O ypaBHEHMSIM XMMHUYECKHX pEaKkluil, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUYETHI, pACUETHI C UCTIOJIB30BAHUEM MOHSITHS «MACCOBAsI 1015
BEIIECTBAY.

Heopranuuyeckast xXumMust

Hemeramnel. Ilomoxenue HemetaiuioB B Ilepuoamueckon  cucreme
xumudeckux asnemeHToB JI. M. MenneneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTpONUsT HEMETauioB (Ha TMpuUMeEpe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIIUX HEMETAUIOB (TajJOT€HOB, CEpPhl, a30Ta,
dochopa, yrmepoga U KpeMHHs) M MX  COeAUHEHUH  (OKCHJOB,
KHUCIJIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COCTMHEHUN ).

[IprMeHeHne BaXXHENIINX HEMETAJIIOB U UX COCIUHEHUM.

Meramisl. Ilonoxenue meramnoB B Ilepuoguueckoint cucreMe XUMHUYECKHUX
sanementoB JI. . MenzaeneeBa. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX 000J0UEK
aToMoB MeTasuioB. O6mume gusnyeckue cBoiicTBa MeTamwioB. CIlaBbl METAJIOB.
DJIEKTPOXUMUUECKUMN PsiJl HAMPSHKEHUM METaJJIOB.

XUMHYECKHE CBOMCTBA BaKHEUIIMX META/UIOB (HATPHM, Kalul, KaJbIWH,
MarHui, aJlOMUHUN, [IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHCHMUIA.

OO6mme crocoObl MOTy4YeHUs METauioB. [IpuMeHeHHe MeTaljioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
M3ydeHHe KOJJIeKIMH «MeTamibl W CIJIaBbl», 0Opa3llOB HEMETAJUIOB, PEIICHHE
HKCIIEPUMEHTATBHBIX 3a/1a4, HaOIIO/ICHWEe W OMHCAHHWE JIEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE TUIPOKCHIA aTIOMHUHUS C pacTBOpaMu
KHUCJIOT U 1IEJI0Yel, KAUeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAIIJIOB).

Pacuérnbie 3anaum.

Pacué€Tter maccel BemecTBa Wi 00BbEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMH BEIICCTB,
pacu€Thl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEaKIMU, €CIId OJHO
W3 BEIIECTB UMEET MPUMECH.



XuUMUS U )KU3Hb

Ponp xuMum B 0OecriedyeHUU SKOJIOTUYECKOU, SHEPreTUYECKOW M MUIIEBOU
0€30MacHOCTU, Pa3BUTUU MeAUIMHBI. [loHATHE O HAay4YHBIX METOAAaX TMO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPHUHIUIAX TPOMBIIIIEHHOTO
MOJIYYECHUS BXKHEUILINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB M MATEPUAIOB: BAXXHEUIIHUE CTPOUTEIIbLHBIC
MaTepUalibl, KOHCTPYKUHMOHHBIE MaTEpHUalbl, KpacKd, CTEKJIO, KEpaMHKa,
MaTepUaibl JJIs AJEKTPOHUKHA, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEPAIbHbIC
yI00peHus.

XUMHSL U 3J0pOBbE 4YEJIOBEKA: IIPABUJIA MCIIOJNb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuia O€30MacHOr0 UCIIOJIb30BaHUsI IPenapaToB OBITOBOM XUMUU B
ITOBCEJTHEBHOM KU3HU.

MexrnpeaMeTHbIE CBS3H.

Peanuzanus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3ydYeHWH  oOOmed |
HEeOpraHmyeckoi xumuu B 11 Kiacce oCylIecTBISETCS Yepe3 UCIMOJIb30BAHUE KAK
OOIIMX ECTECTBEHHO-HAYYHBIX T[OHATHH, TaK W TIOHSATUN, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KJIacCUPUKaIUsi, MEepPUOJUYHOCTb, HaOIIOACHHE,
JKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusuka: MaTepusi, SJHEPrUsi, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PaAUOAKTUBHOCTb, MOJIEKYJIA, DHEPIreTUUYECKUM YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MYECKUE BETUUYMHBI M CAUHUIIBI HX
U3MEPEHHUS, CKOPOCTb.

buonorusi: knerka, opraHusM, SKocucTema, Owuochepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pecypchl.

TexHonorus: XUMHU4YECKasi MPOMBIILICHHOCTb, METAJLUTYPTUs, IPOU3BOJICTBO
CTPOUTENBHBIX MATEPUAJIOB, CEIBCKOXO3SUCTBEHHOE ITPOU3BOACTBO, IIHILEBAs
MPOMBIIINICHHOCTh,  (hapMalieBTHUecKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX MPEnaparoB, MNPOU3BOACTBO KOHCTPYKLUHMOHHBIX MAaTEPUAJIOB,
3JIEKTPOHHAs HPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT U H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEro
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YME MPABOCO3HAHUS HKOJIOTMYECKON KYJIBbTYPbl U CIOCOOHOCTH CTABHUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» OTPaXKaloT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTE,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIIBHOCTH MTPHU CO3/TaHUU YUECOHBIX
MIPOEKTOB, PEIICHUHN YYEOHBIX U MO3HABATEJIBHBIX 3a]1a4, BHIMOJIHECHUU XUMHUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XUMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca 1 MO3HABATEILHBIX MOTHBOB B MIOJIYYEHUH U MTOCIICAYIOIIEM aHATN3e
uH(OpPMaIIMH O MEPEIOBBIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBSA3aHHbBIE C XUMHUUYCCKUMHU SBICHUSMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3WULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE30I1MacCHOr0 OOpaIleHHUs] C BEIIECTBAMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOM AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H JAPYruxX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKaxX CBOEIrO Kjacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIUBUIYATBHON TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

9KOJIOTUYECKHU IIeJI€CO00PA3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJIHON U COLIMATIBHON CPEeJibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOIOTIONBE30BAHNS;

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, IKOJIOTHYECKOU KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUs 00 OKPY)KAIOIIEM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
LIMBWIN3ALNN: B €€ TYMaHUCTUYECKON HAIIPABJIEHHOCTU U Ba)KHOU POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUaTbHON KYyJIbTYpHl, pEHICHUH TJI00aTbHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCTEITHOTO TPY/a M SKOJOTUIECKH KOMMDOPTHOM KU3HH KAKIOTO WieHA OOIIECTRA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4yaeMble 3HaHUS JIJIsl aHAJIu3a U OOBSICHEHUSI SIBIICHUM OKPYXAIOIEero Mupa u



MIPOUCXOAIINX B HEM U3MEHEHMM, YMEHHUS JeJIaTh 000CHOBAaHHBIE 3AKIIOYEHHS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LENbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NESATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJa B pa3iuyuHbIX chepax npodeccuoHaabHOM
NEATEITBHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMmeTa «XUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA o6yqa1011114xcs{
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06meHaqu51€: IMOHATHSA, OTPAXKAIOIINC
OCJIIOCTHOCTH HaquOﬁ KapTHHBI MHpa H CHGIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKadX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ (1)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICTOBAHUC, Ha6HI-OI[CHI/IC, HN3MCPCHUC, SKCIICPUMCHT U npyme);

YHUBCPCAJIBHBIC y‘IG6HLIC I[CﬁCTBPISI (HOSHaBaTGHBHLIG, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJILHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEPCAIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPA)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHUKATHBHBIMH W PETYJIATHBHBIMH
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaABaTeJbHBIMHU
JEeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh eI JESITEIbHOCTH, 3ajJaBas IMapaMeTpbl W KPHUTEPUHU UX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJIECHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUM 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUN W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 1JI1 OOBSICHEHUS OTNIENbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBISBIIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHS B paccMaTpUBAEMbIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMU4eckas (hopMmylia, ypaBHEHHE XUMUYECKON PEaKInu
— MpPU PElICHUH Y4eOHBIX MO3HABATEJIBHBIX M MPAKTUUECKUX 3ajad, NPUMEHSTbH
Ha3BaHHBIE MOJICJIbHBIC MPEJACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaATEIbCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (QOPMHUPOBAHMS THUIIOTE3BI 10 MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYITHUPOBaTh
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
[IOMCKY METOJIOB PELICHHUS TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHBbIX METOJ0B
[MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTepHETa), aHAaTM3UPOBATh WHQPOPMAIIUIO PA3NMYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEEIIEHHOrO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYUHBIN SI3bIK B KAYECTBE CPEJICTBA MPU PabOTE ¢ XUMUYECKON
uH(opMalMel: MPUMEHATh MeXIpeAMeTHbIe ((pu3nueckue M MaTeMaTUUYECKHE)
3HaKU U CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaeHne YHUBEPCAJTbHBIMM KOMMYHHUKATUBHBIMU AeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlMEeH pe3yJbTaTOB IMO3HABATEIILHOW JEATEIIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
o pe3yJibTaTaM MNPOBEIEHHBIX HCCIEAOBAHUM MYTEM COTJACOBAaHUS MO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENBHOCTh, OMpenessis e€ Lead W 3a7add, KOHTPOJUPOBATh M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBIIITH CAMOKOHTPOJIb CBOEH IESITEIbHOCTH HA OCHOBE caMOaHaln3a u
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

11 KIJACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:



c(hOpMUPOBAHHOCTh  MPEACTABICHUM: O XUMHUYECKOM  COCTaBISIONIEH
€CTEeCTBEHHO-HAYUYHON KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUI IPUPOJIBI,
B (OpPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JIUYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAMOTHOCTU, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUUYECKHU
000CHOBaHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBbIO U IIPUPOIHOM Cpejie;

BIIQJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE MOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, M30Tom, S-, pP-, O-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSIPHBI O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METATMYECKasi, BOJIOPOJIHAS ), KpUCTAIUIMUECKasl peléTka,
TUNBl ~ XUMUYECKUX  PEaKUUil, pPacTBOp, DJICKTPOJMTHI, HEIJIECKTPOJIUTHI,
JJEKTPOJUTHYECKAST JIUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW PEaKINKM, XUMHUYECKOE PAaBHOBECHUE); TECOPUM M 3aKOHBI (TEOpus
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoanyeckuit 3akoH . M. Menneneena,
3aKOH COXPAHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUs] U MPEBPAIICHUS SHEPrUU
OpU XUMHYECKUX PEAKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHHN S3BIK XUMHUH,
MUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XUMHUUYECKUX SBJICHUM, (PAKTOIOTMYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUH U 0€30MaCHOM MCIIOIb30BAaHUU BAKHEHIINX HEOPTaHHUUECKHUX
BEIIECTB B OBITY M MPAKTHUUECKOU JIEATETbHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHbIE MPU3HAKUA TOHITHUH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
ONMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILCHUMN;

c(hOpPMHPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
cocraBieHus GOpMyJd BEHMIECTB M YpPaBHEHUW XMMHYECKHUX  PEAKIUH,
cucreMarnueckyro HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
HEOPraHMYECKUX BELIECTB (yrapHblii ras, yrieKHCIbId ra3, aMMHaK, Tam€Has
U3BECTb, HETAILIEHAs] U3BECTh, MTUTHEBAS CO/lA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPEAENATh BaJCHTHOCTh U CTEIIEHb OKUCIICHHSI
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTIO COCTaBa, BUJl XMMHUYECKOMN
CBA3U (KOBAaJICHTHAs, MOHHAsS, METAINIMYECKAs, BOJOPOIHAsI) B COCOUHEHHUSX, THII
KPUCTAJJIMYECKOW PEmIETKM KOHKPETHOTO BEIEeCTBa (aTOMHas, MOJICKYJSIpHas,
MOHHAs, METAJJTMYECKAs1), XapaKTep CpPeAbl B BOJHBIX pACTBOPAaX HEOPraHMUYECKUX
COCJIMHCHUIA;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO WX COCTaBy K ONpENeIEHHOMY Kiaccy/Tpymre
COeIMHEHUH (MPOCThIE BEIIECTBA — METAIbl U HEMETAJLJIbl, OKCUJIbI, OCHOBAHMUS,
KHUCJIOThI, aM(OTEpHbIE THUIPOKCHUIBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOAUYECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€MOHCTPUPOBATh €r0 CUCTEMATH3UPYIOILYIO, O0OBSCHUTENBHYIO
U MIPOTHOCTUYECKYIO (DYHKIUU;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTEepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoanueckoi CUCTEMBI
XUMH4Yeckux djemeHtoB JI. M. MenneneeBa, HCHONb3ys MOHATHSA «S-, P-, O-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTreTUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB M HUX COCIMHEHUN MO MEpUoAaM H
rpynnaM [lepuoanyeckoil cuctembl xumuueckux 3neMeHToB . Y. Menneneena;

chOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEHIECTB  PA3JIUYHBIX  KIJIACCOB,
NOATBEPKJIATh CYIIECTBOBAHUE TE€HETHUYECKOW CBSI3M MEXJIY HEOPTraHUYECKUMU
BEILIECTBAMU C IMOMOILbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS KJIAcCHU(PUIMPOBATH XUMHUYECKUE PEAKIIUU TI0
pPa3IMYHBIM TpU3HAKaM (YUCIY M COCTaBY pPEarupyrolnxX BEUIECTB, TEMJIOBOMY
addekTy peakiuv, U3MEHEHHUIO CTEMEHEW OKHCJICHHS JJIEMEHTOB, OOpaTUMOCTH
pEeaKIUM, Y4aCTUIO KaTaJIu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJIITh YpPAaBHEHUS PEAKIMH pPa3IuIHBIX
TUIIOB, MOJIHBIE W COKPAIIEHHBIE YPaBHEHUS PEaKIMii HOHHOTO OOMEHA, YUUThIBAs
YCJIOBUS, IIPU KOTOPBIX 3TH PEAKIIMU UAYT 0 KOHLIA;

c(hOpMHPOBAHHOCTh yYMEHUH MPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KAUYECTBEHHBIN COCTaB pA3JMYHBIX HEOPraHWYECKUX BEIIECTB, pPAaCIO3HABAaTh
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIHUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHMH  pAaCKpbhIBaTh CYIIHOCTh  OKHCJIHUTEIBHO-
BOCCTAHOBHUTEIIbHBIX PEAKIUN MMOCPEICTBOM COCTaBIIECHUS JIEKTPOHHOTO OaliaHca
3TUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMENICHUS XUMHUUYECKOTO PaBHOBECHSI
B 3aBUCHMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [latensbe);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPH30BaTh XUMUYECKHUE TPOIECCHI,
JIe)KalllMe B OCHOBE ITPOMBINUIEHHOIO IMOJYYE€HUs CEPHOW KHUCIOTHI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUNAX |
AKOJIOTMYECKUX MPOoOIeMax XUMHUYECKOTO TPOU3BOJICTBRA;

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAWTH BBIUUCICHUS C HCIIOIH30BAHUEM
MOHSATHS «MAacCOBas J0JIs BEILIECTBA B PACTBOPE», 00bEMHBIX OTHOILLICHHI ra30B MPU
XUMUYECKUX pEeaKUUsAX, MAacChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, MAcCe€ WU O0OBEMY OJIHOIO M3 YYACTBYIOIIMX B pEaKIUU



BEILIECTB, TEIJIOBOTO 3(P¢eKTa peakiMu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacCChl
BEIIECTB, MPEBPALICHHS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOIOATh MPaBUJia MOJIH30BAHUS XUMUYECKOU
MOoCy/Iol U J1abopaTOpHBIM O00OpYAOBAaHHMEM, a TakKe MpaBWiIa OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJHEHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M  BBIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (pa3fioKeHHEe MEePOKCHAa BOJOPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONpEAEICHUE CpeIbl pPacTBOPOB BEHIECTB C€ TMOMONIBIO YHHUBEPCAJIBHOTO
WHJUKATOPa, BIUSHUE Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW pEeakilvH,
peakiuu MOHHOTrO OOMEHa, KaueCTBEHHBbIE peaklnu Ha Ccyibdar-, KapOoHAT- U
XJIOPUI-AaHUOHBI, HA KaTUOH aMMOHHS, PEUICHHE JKCIEPUMEHTAIbHBIX 33Jad IO
TeMaMm «Mertamie»y u «Hemeramibl») B COOTBETCTBUU C MpaBUJIAMH TEXHUKHU
0€30MacHOCTU TIpU OOpaIlleHWH C BEIIECTBAMU U J1a0OpaTOPHBIM 000PY0BAHUEM,
IPEACTaBIATh PE3yNbTaThl XHMHUYECKOTO OHKCIepuMeHTa B ¢dopMme 3alucH
ypaBHEHU COOTBETCTBYIOIIHNX PEAKIIUMA U POPMYITUPOBATH BEIBOABI HA OCHOBE ITHX
pe3yJIbTaTOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO
UHPOpMAIIMIO, TIONYYaeMYyl0 M3 pa3HbIX MCTOYHUKOB (CpEeACTBA MAacCOBOM
KOMMYHHKaUuu, THTEpHET U Apyrux);

chOpMHPOBAaHHOCT, ~ YMEHHUH  COOJIONATh  MpaBWia  SKOJOTUYECKU
11eJIeCO00pa3HOro TMOBEJACHUS B OBITY U TPYIAOBOW JESATENBHOCTH B UEIIX
COXpPaHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKIIEH NPUPOJHOM Cpelbl, OCO3HABAThH
OMAacCHOCTh BO3JECHCTBHS HA )KMBBIE OPTaHU3MbI ONPE/ICIEHHBIX BEIIECTB, TIOHUMAS
cmbict mokazarens [IJIK, mosicHATP Ha mpuUMepax CIOCOOBI YMEHBINCHUS U
IPEAOTBPAILECHHS UX BPEIHOTO BO3/IEVCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 0Oy4YaroIIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSITh 3HAHUA 00 OCHOBHBIX JOCTYIMHBIX METOJAX IO3HAHHS BEIIECTB H
XHUMHYECKUX SIBJICHUI;

JUISL  CHAENBIX W CIa0OBUIANIUMX OOYyYaloOUIUXCsi: YMEHHE MCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obOo3HadueHui JI. Bpaiinsg mis 3anucn XUMHUYECKHX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KIIACC
KoaunuyecTBo yacoB DJIeKTPOHHBbIE
Ne n/m HanmeHoBaHue pa3/iesioB H TEM MPOrpamMMbl Koutposnbneie | IpakTudeckue (undposrre)
Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTnueckue 0CHOBBI XUMUH
Crpoenue atoMoB. Ilepuoanyeckuii 3akoH u . o
bubnuoreka [OK
11 I1 2
epPHUOINYECKast CHCTEMAa XUMUICCKUX DJIEMEHTOB httos://m. edsoo.ru/00addfe?
. N. MenneneeBa
bu6moreka [IOK
1.2 .M 4
Crpoenue BemnecTBa. MHOTooOpasue BEIECTB https://m. edsoo.ru/00ade104
bu6moreka [IOK
1.3 X 8 1 1
HMHeCiye peakin https://m.edsoo.ru/00addfe2
Hroro mo pazgeny 14
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [IOK
21 Merantet 0 1 https://m.edso00.ru/00addfe2
bu6mmoreka [JOK
22 Henerazet ! 1 1 https://m.eds00.ru/00ade104
bu6mmoreka [JOK
2.3 CBs13b HCOPraHMYECKUX U OPTAHMYECKHUX BEIECCTB 2 https://m. edsoo.ru/00addfe
Utoro no pazneny 15
Pa3pen 3. Xumus u ;Ku3HbL
bu6mmoreka [JOK
3.1 X 5
HIMIDT I RISHD https://m.edsoo.ru/00addfe2
Wtoro mo pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3

IHOYPOYHOE IIVIAHUPOBAHHUE
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11 KJIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe NN poBbIE

Ne Mara
Tema ypoka KonTpoabHubie IIpakTuyeckue o0pa3oBaTejibHbIE
n/n Bcero H3yYeHusl
padoTsI padoThbI pecypchl
I yerBepTH

Ctpoenue atomoB. [lepuoanyecknii 3akon u llepuoaguyeckas

CUCTEMA XUMHNYECCKH

x 2s1emenToB JI.U. MenaeneeBa (2 yaca)

XUMHUYECKUH 2JIEMEHT. ATOM. Bu6orexa LIOK
1 1 07.09.26
DneKkTpoHHas KOH(HUTypalus aTOMOB https://m.edsoo.ru/00addfe2
[Tepnoanueckuit 3axoH u Ileproauueckas
crucTeMa XUMU4YecKuX jaeMeHToB []. U.
bu6mmoreka [IOK
2 MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS 1 14.09.26
vﬂ P https://m.edsoo.ru/00ade104
CBOMCTB XUMHUYECKHX JJIEMECHTOB M HIX
COCIMHEHUH TI0 TPYIIIaM U TIEPUO/IaM.
Crtpoenue BemecrBa. MHorooopasue Bemectn (4 yaca)
Crpoenue BelecTBa. XUMUYECKAs! CBSI3b, s
- bubnuoreka IJOK
3 e€ Buabpl. MexaHu3Mbl 00pa3oBaHUs 1 21.09.26
a B P https://m.edsoo.ru/00addecO
KOBAJICHTHOM CBsI3U. BogopoaHas CBs3b
BanentHoCTh. DJ€KTPOOTPUIIATEILHOCTD.
Crenens okuciieHus. BemecTBa
4 1 1 28.09.26 bu6mmoreka [JOK
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO https://m.edsoo.ru/00addfe2
CTpPOEHUS
[TonsiTue 0 AUCHIEPCHBIX CUCTEMAX. s
bub6mmoreka [HOK
5 HcTuHHBIEC U KOJUIOMIHBIE PACTBOPHL. 1 05.10.26
A P P https://m.edsoo.ru/00addfe2
MaccoBas 107151 BEIlIeCTBA B pacTBOPE
Knaccugukanus 1 HoMeHKIaTypa
HEOpPraHUYECKUX COCAMHEHUM.
6 P 1 1 12.10.26 bubmuoreka [JOK

I'eneTnyeckas CBS3b HCOPraHU4CCKUX
BCIICCTB PA3JIMIHBIX KJIACCOB

https://m.edsoo.ru/00ade104

Xumunuyeckue peakuuu (8 yacos)
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Krnaccudukarus XuMHUECKUX peaklui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.

bubmuoreka [JOK
7 3aK0H cCOXpaHEHHUs MAacChl BEIIESCTB. 3aKOH 19.10.26
P m https://m.edsoo.ru/00addecO
COXpaHEHUs U MIPEBPAIICHHS SHEPTUU TTPU
XUMHYCCKUX PEAKIIHSIX
II yerBepTH
Cxkopoctb peakuuu. GakTOpbl, BIUSIONINE . o
bubnuoreka [OK
8 Ha CKOPOCTh peakiu. OOpaTnMele 09.11.26
p beaidt P https://m.edsoo.ru/00addfe2
peakunu. XUMUYECKOE PABHOBECUE
[IpaxTnueckas padota Ne 1. Biusnue
bubmmoreka [IOK
9 A3JIMYHBIX (PAKTOPOB HA CKOPOCTh 16.11.26
P v(b P P https://m.edsoo.ru/00addfe2
XUMHUYECKON PEeaKInu
DNEKTPOTUTHIECKAs JUCCOIHAIIHSI.
[Tonsatue o BogopoaHom nokasarene (pH)
10 pactBopa. Peakuiun nonnoro oomena. Jl.o. 23.11.26 bubumorexa LIOK
" . https://m.edsoo.ru/00ade104
Neo 1 "[IpoBeneHue peakuuiit HOHHOTO
oOmena"
IM'uaponn3 opraHndecKkux u
Heopranuyeckux Bemects. JI.o. Ne 2 s
" bubnnoreka LIOK
11 Omnpenenenne cpeabl PACTBOPOB BEILIECTB 30.11.26
pex PEARLP P H https://m.edsoo.ru/00addecO
C TIOMOIIIbIO YHUBEPCATBLHOTO
uHAMKaTopa'.
OKHUCIUTEIBHO-BOCCTAHOBATEIHHEIE .
bu6mmoreka [{OK
12 eakun. [Touarue 00 3nexkTponse 07.12.26
peakt pu https://m.edsoo.ru/00addfe2
pacIIaBoB U PaCTBOPOB COJICH
13 O000111eH1E U cCUCTEMATH3AIMsI 3HAHUH 110 14.12.26 Bu6nnoreka LIOK
pazaeny «TeopeTnyeckue OCHOBBI XUMUID) o https://m.edsoo.ru/00addfe2
KonrtposbsHas padborta mo pasuen
14 P |y pasnaeny 1 21.12.26 bubnmuoreka [JOK

«TeOpeTI/I‘-ICCKI/IC OCHOBBI XUMUH)»

https://m.edsoo.ru/00ade104

MeTtanisl (6 4acoB)
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AHanu3 KOHTPOJIbHOHN paboThl. MeTailisl,
UX 1oJiokeHue B [lepuonnueckoi cucreme
XUMUYECKuX dneMeHToB 1. Y.

15 MenpeneeBa 1 0COOEHHOCTH CTPOCHUS 28.12.26 bubsmorexa LHOK
B https://m.edsoo.ru/00addecO
aTomoB. OOmMe PU3NIECKIEe CBONCTBA
MetaoB. JI.o. Ne 3 "KayecTBeHHbIE
peakiny Ha KaTHOHBI METAJIOB".
III yeTBepTH
CrinaBbl METAJUIOB. DJIEKTPOXUMUYECKUI i oK

16 psa HanpskeHu MetaioB. CiocoObl ht?ps?ﬁ%féigru 100addfe2
MOJIy4YEHUS] METAIIJIOB
XUMHYeCKHe CBOWCTBA METAIIOB (HATpUH,

17 KaJIuH, KanblIUi, MarHui, allFOMUHUN) U UX Bu6mrorexa [LIOK
coenuHeHuil. J.o. Ne 4 "KauecTBeHHbIE https://m.edsoo.ru/00addfe2
peaknuy Ha KaTHOHBI METAJUIOB".

18 XHWMHUYECKUE CBOMCTBA IMHKA, MEIA U UX Bubimoreka LIOK
COECOUHEHUN https://m.edso0.ru/00ade104

19 XHWMHYECKUE CBOMCTBA XpOMa, XKeje3a U Bu6imoreka [LIOK
HUX COEIUHEHNN https://m.edsoo.ru/00addecO
[TpakTtuueckas padota Ne 2. Perenue

20 AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME bubmiorexa LHOK

«MeTanab»

https://m.edsoo.ru/00addfe2

Hemetasbl (7 4acoB)

21

Hemeramnel, X NOJI0KEHNE B
[Tepuoaudeckoit cucTeMe XUMHYECKUX
anemenToB /. 1. MenaeneeBa u
O0COOCHHOCTH CTPOCHUS aTOMOB.
du3nyecKre CBOMCTBA HEMETAILIIOB.
AnnoTponus HeMeTauIoB (Ha mpuMepe
KHCTIopo/a, cepbl, Gpocdopa u yrieposa).
Jl.o. Ne 5 "KauecTBeHHBIE pEAKIIMHN HA
AHUOHBI U KATHOH aMMOHHS"

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2
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29 XUMHUYECKHE CBOMCTBA raJlON€HOB, CEPHI U 1 Bu6morexa [{OK
UX COCIMHEHUU https://m.edsoo0.ru/00ade104

93 XuMHuUuecKue CBOMCTBa a30Ta, pochopa u 1 Bu6muorexa IJOK
UX COCIMHEHHUU https://m.edsoo.ru/00addecO

24 XHMMHUYECKHE CBOMCTBA yIiIepoa, KpEMHUs 1 Bu6morexa [{OK
U UX COCIMHEHUU https://m.edsoo.ru/00addfe2

IV 4yeTrBepTH
[IpaxTrueckas padota Ne 3. Pemenue

25 OKCIIEPUMEHTANIBHBIX 3a/1a4 110 TEME 1 Egggﬁ;f;%gﬁ}é Oaddfer
«Hemerasbn» T '
O060061eHre u cucTeMaTu3alus 3HaHu| 1o

26 teme «Hemeramnp». Beraucnenus mo 1 Bu6imorexa LIOK
YpPaBHEHUSM XUMHUYECKHX PEAKIUN U https://m.edsoo.ru/00ade104
TEPMOXHUMHUYECCKUE PACUETHI

KontponbHas padoTa o remam «MeTauib

217 u «HemeTammb» 1 1 bubmorera [JOK

https://m.edsoo.ru/00addecO

CBs13b HEOPraHMYECKHUX M OPraHNYecKHuX BeuecTn (2 yaca)

AHau3 KOHTPOJIBHOM paboTHI.

08 Heoprannueckue u oprannyeckue 1 Bu6inorexa LIOK
kucioTel. Heopranuueckue u https://m.edsoo.ru/00addfe2
OpraHMYecKHue OCHOBAHUS
AmboTepHbIe HEOpraHUYeCKHUe U

29 opraHuueckue coenuHenus. ['enernueckas 1 Bu6nnoreka LIOK
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX https://m.edsoo.ru/00addfe2
BEIIECTB

MeToabl NO3HAHUA B XUMHH. XHUMHSA U )KU3HB (5 4aca)

30 Hayunble MeTO/1bI TO3HAHUS 1 Et?[?sj?/l;lr?f::i(s%c])lr?/% 0adel04
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Poip xuMuu B oOecrieueHuu

31 3KOJIOTMYECKOM, SJHEPIreTUYECKON U 1 Bubmiorexa LLOK
. https://m.edsoo.ru/00addecO
MUIIEBOI 0e30MacHOCTH
[IpencraBienust 00 0OMIKX HAYYHBIX
bubmmoreka [{OK
32 1
HpHHufmaX TPOMBIIIIICHHAOTO HOMYHEHHA https://m.edsoo.ru/00addfe2
BAXXHCUIIINX BCILICCTB
33 UYenosek B MUpeE BELIECTB U MAaTEPUAJIOB. 1 bubnuorexa [JOK
XUMHUS U 37I0pOBbE YeJIOBEKa https://m.edsoo.ru/00addfe2
. bubmmoreka [{OK
34 P 1
C3CPBHAIM YPOK https://m.edsoo.ru/00ade104
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Bnanenne cucTeMOll XMMHMYECKMX 3HAHWUW, KOTOpas BKIIOYACT:
OCHOBOIIOJIATAIOIINE  TIOHATUS  (XUMHUYECKUH  DJIEMEHT, aToM,
JJIEKTpOHHAsT 000JI0YKa aroma, S-, p-, O-3/IeKTpoHHBIE OpOHTAIH
aTOMOB, HOH, MOJIEKYyJIa, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEIEHOCTD,
CTETNCHh OKHUCIICHHS, XHMHUYECKas CBs3b, MOJIb, MOJSIpHAs Macca,
MOJIAPHBIN 00BEM, KpHCTAUTUYECKAss PEIIETKA, TUIBI XHMHYECKHX
peakumii (OKHCITUTETBEHO-BOCCTAHOBUTEIILHEIE, 9K30- "
SHI0TEPMHUUECKUE, pEAKIIK HOHHOTO 00MeHa), PacTBOP, 3JIEKTPOIIUTHI,
HEDJIEKTPOJIUTHI, DJCKTPOJUTHYECKAsT TUCCOIMALINS, OKHUCIUTEND,
BOCCTaHOBHTEJb, CKOPOCTh XHMHYECKOM pEaKIHUH, XUMHYECKOEe
paBHOBECHE); TEOPUM U 3aKOHBI (TEOPHUS  DICKTPOITUTUYECKOMN
nucconmanuu, Ilepmognueckuit 3akon J[.M. MenneneeBa, 3akoH
COXpaHEHHsI MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XHMUH,
(hakToNIOTHUECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOIYYEHUU H
0€30I1aCHOM HCMOJIb30BaHUH BAXKHEHIIINX HEOPraHUYECKUX BEIIECTB B

6BITy n HpaKTquCKOﬁ JACATCIIbHOCTH YCII0OBCKaA

1.2

ChopmMupoBaHHOCTh YMEHUU BBISBISATh XapaKTepHbIE NMPU3HAKH U
B3aMMOCBSI3b W3YYEHHBIX MOHSATUHN, NPUMEHSATH COOTBETCTBYIOIIHE
MOHSTHUSI TPU ONHMCAHUU CTPOSHUS U CBOMCTB HEOPraHUYECKHX
BEIIECTB M HMX MPEBPAIICHUI; BBISBISATh B3aUMOCBS3b XUMHUYECKHX
3HAHUH C MOHATHIMHU u MPeJICTaBICHUAMHU IPYTUX

C€CTCCTBCHHOHAYYHbIX IPCAMETOB

1.3

BnaneHne OCHOBHBIMH METOAaMH HAay4YHOT'O IIO3HAHUA BCIICCTB U
XHUMHUYECKUX SBJICHUM (Ha6J'IIOI[eHI/Ie, HU3MECPCHUC, OSKCIICPUMCHT,

MO,Z[eJ'II/IpOBaHI/IC)

1.4

C(I)OpMI/IpOBaHHOCTB yMeHPIfI OonpCAC/IAATh BAJICHTHOCTH U CTCIICHB
OKHCJICHUA XUMHUUYCCKUX JBJIIEMCHTOB B COCIUHCHUAX PaA3JIMYHOI'O
CocCTaBa, BU/J XUMHUYECKOM CBA3HU (KOBaHCHTHaSI, HOHHAasd,

METAJLIIMYCCKasd, BO,Z[OpO,[[HaSI) B COCOANMHCHUAX, THUII KpI/ICTaJIJII/I‘-ICCKOﬁ




PEIIETKA KOHKPETHOTO BELIECTBA (aTOMHAsl, MOJIKYJIsIpHAsi, HOHHAs,

METaJUIMYECKas)

1.5

ChopMUpOBaHHOCTh YMEHUN OTPEACTIATH XapaKTep CPEeIbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COEAUHEHUIA

1.6

ChopmMupoBaHHOCTE  YMCHHSI  KIACCH(PHUIIMPOBATH  XHUMHYCCKUC
PEaKIUy 10 Pa3IMYHBIM MTPU3HAKAM (YHUCITY ¥ COCTaBY PEarupyrOIINX
BCIIECTB, TEIUIOBOMY 3 (}EKTy peakiuu, W3MEHEHHUIO CTeleHEeH
OKUCJICHHS  DJICMEHTOB, OOpaTUMOCTH  PEaKIHH,  yJaCTHIO

KaraauzaTopa)

1.7

CpopMHpPOBAHHOCT, YMEHUW COCTaBIIATh YPaBHEHMsI peaKIUid
Pa3UYHBIX THUIIOB, TIOJHBIE W COKpANICHHBIC ypaBHEHUS PEaKITUil

HMOHHOTO O6M€Ha, YUYUTBIBasA YCJIOBUA, MPU KOTOPBIX 3TH PCAKIUH

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHUHI IIPOBOIUTH peakuuu,
IO ATBEPIK IAFOIIHE KAa4eCTBEHHBIN COCTaB Ppa3JInYHBIX
HEOPraHMYECKUX BEIIECTB, PACHO3HABATh OMNBITHBIM IIYTEM HOHBI,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

1.9

ChopmupoBaHHOCTh YMEHUN PACKPHIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEIbHBIX peaxuit MOCPEACTBOM COCTaBJICHUS

AIIEKTPOHHOTO OajaHca 3TUX PEeaKInui

1.10

ChopmupoBaHHOCTh YMEHHI OOBSACHATH 3aBUCHUMOCTH CKOPOCTHU

XMUMHUYECKON PeakIMU OT pa3Iu4HbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTh yMEHUN OOBSICHATH XapakTep CMEIICHUS
XMMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTHU OT BHEIIHETO BO3/ACUCTBUSA

(mpunIMn Jle [larense)

061_]_[3}{ 1 HCOPraHU4CCKasa XUMUs

2.1

CdopmupoBaHHOCTh YMEHHI packpbiBaTh cMbIch [lepuoauueckoro
3aKOHa J.. MenneneeBa " JIEMOHCTPHUPOBATH €ro

CUCTCMATU3UPYIOLIYIO, () 6’bHCHI/ITeJ'IBHYI-O U  HOPOTrHOCTUYCCKYIO

byHKIIIN

2.2

ChopmupoBaHHOCTh ~ YMEHHH  XapaKTepH30BaTh  DJIEKTPOHHOE
CTPOCHHE AaTOMOB XHMMHYECKUMX D3JEMEHTOB 1—4 mnepuoaoB
[Tepuonnueckon CUCTEMBI XUMHAYECKUX  DJIEMEHTOB JI..
MeHnieneeBa, HCIOJIB3Ys MOHATHS «S-, P-, 0-3JIeKTpOHHBIE OpOUTATTHY,
«QHEPreTUYECKHE YPOBHU», OOBACHATh 3aKOHOMEPHOCTH W3MEHEHUS

CBOMCTB XMMHUYECKHX AJIEMEHTOB M MX COCOUHEHUI IO nepuogamMm n




rpynnaM Ilepuonuyeckoit cucTeMbl XMMHUYECKUX 3ieMeHTOB JI.H.

Menneneena

2.3

ChopmupoBaHHOCTE YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE
XAMHYECKAE CBOHCTBA HEOPraHWYECKHX BEIICCTB  Pa3IUYHBIX
KJIaCCOB, MOJITBEPK/IATh CYIIIECTBOBAHNE TCHETUICCKOU CBS3H MEXKITY
HEOPraHWMYECKMMH  BEIIECTBAMH  C  TIOMOIIBIO  YpaBHEHUH

COOTBCTCTBYIOIINX XUMHNYCCKUX peaKHI/If/'I

24

ChopMUpOBaHHOCTh YMEHHUH yCTaHABIMBATh IPUHAUICKHOCTD
HEOPraHW4ECKUX BELIECTB 0 UX COCTaBYy K OIPEAEIEHHOMY KJIAcCy
(rpynne) coenuHeHul (IpOCThIE BELIECTBA — METAJIIIbl U HEMETAJLIBI,

OKCH/Ibl, OCHOBaHMSI, KUCJIOTbI, aM(POTEPHBIE TUIAPOKCUIBI, COJIH)

2.5

ChopmupoBaHHOCTH YMEHHH UCIIOJIB30BATh XUMUYECKYIO CUMBOJIUKY
JUIS COCTaBJEHMSI (QOpMYJI BEIIECTB U YpPaBHEHHM XUMHUYECKHX
peaknmii, cuctemaruieckyro HomeHknarypy (IUPAC) u TpuBnanbHble
Ha3BaHMUS OTHAEIbHBIX HEOPraHWYECKHX BeIlecTB (yrapHblii Tas,
YIJIEKUCHBIA Ta3, aMMHUakK, raméHasi W3BeCTh, Herami€Has H3BECTb,

MMUTHEBAsS COJIA, TUPUT U IPYTHUE)

2.6

CdopMHUpOBaHHOCTH YMEHUN XapaKTEepU30BaTh (OMHCHIBATH) 0OIIHE
XUMUYECKHE CBOWCTBA HEOPraHWYECKHUX BEIIECTB  Pa3IHMYHBIX
KJIaCCOB, TIOATBEPKIATH CYIIIECTBOBAHHE TEHETHUECKON CBSI3U MEXKIY
HEOPraHWYEeCKUMHU  BEIIECTBAMH C  TOMONIIBIO  ypaBHEHUH

COOTBECTCTBYIOIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

ChopmupoBaHHOCTH ~ yMEHUH  IUIAHUPOBATb U BBINOJIHATH
XMUMHYECKUN S3KCIEPUMEHT (pa3sioKeHHEe IEepOKCHIa BOJOpOJa B
IPUCYTCTBUH KaTaanu3aTopa, OnpeesieHue Cpe/ibl pACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO HMHJWKATOpPA, BIMSHUE Pa3IUYHBIX
(akTOpPOB HAa CKOPOCTh XHMHUYECKOM PpEaKIHUU, PEaKIUUd HOHHOTO
oOMeHa, KaueCTBEHHBIE PEeaKINK Ha cynbdar-, kKapOoHAT- U XJIOPUI-
AQHUOHBI, HA KATUOH aMMOHHUS, PEIICHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4
no Temam «MeTaib» U «HemeTasibl») B COOTBETCTBUU C MPaBUIIAMH
TEXHUKH O€30MacHOCTH TpU OOpallleHUHd C BEUIECTBAMH U
7a00paTOpHBIM  00OpYIHOBaHHMEM;  MPEICTABISATH  PE3yAbTAThI
XMMHYECKOTO JKCIIepuMeHTa B  ¢opMe 3aluCuh  YpaBHEHHI
COOTBETCTBYIOIIUX peakiuil u (GopMynupoBaTh BBHIBOABI Ha OCHOBE

OTUX PE3YIIbTATOB

2.8

C(I)OpMI/IpOBaHHOCTB yMeHPIfI CO6J'IIOI[8.TB ImpaBujia TIOJIb30BAHUS

XUMHUYECKOMN l'[OC}’,Z[Oﬁ u J'Ia60paT0pHBIM O60py,[lOBaHI/IeM, a TaKiKce




IIpaBHJia OGpElH.[CHI/ISI C BCIICCTBAaMHU B COOTBETCTBUU C UHCTPYKIUAMHA

110 BBIIIOJTHCHHIO Ha60paT0prIX XUMHNYCCKHUX OIIBITOB

2.9

ChopMUPOBaHHOCTH ~ YMEHHMH  XapakTepU30BaTb  XUMHUYECKHE
IIPOLIECCHI, JIEXKAIINE B OCHOBE IIPOMBIIUIEHHOIO MTOJIy4YEHHs] CEPHOU
KUCIIOTHI, aMMHaKa, a Takke cOpMUPOBAHHOCTh MPEACTABICHUN 00
o0mMX HAayyHBIX MPHHIOMNAX W JKOJOTMYECKHX MpolieMax

XUMHUYCCKOTO IMPOU3BOJACTBA

XUMHS U KU3Hb. PacuéTel

3.1

CopMHUpPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBIISIONIEH
€CTECTBCHHOHAYYHOW KApTUHBI MHpA, POJIM XUMUU B TO3HAHUU
SIBJICHUW TPUPOJBI, B (HOPMUPOBAHUHM MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (YHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOU ISt
pelieHusT MPaKTUYECKUX 3a7a4 M OIKOJOTUYECKH OO0OCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON cpenie

3.2

CdopmupoBaHHOCTH YMEHUI KPUTUYECKH aHaJIM3UPOBATh
XMUMHUYECKYI0 MHGOPMALMIO, TOIYyYaeMyl0 W3 Pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBOM KOMMYHHUKAIIUH, C€Th IHTEpHET U Apyrue)

3.3

ChopmupoBaHHOCTh yMEHUH cOONIOATh TMpaBUiIa HKOJOTHUYECKU
1enecooOpazHoro MOBEIEHUS B OBITY U TPYIOBOW JESTENBHOCTH B
LIEJIIX COXPAHEHHsI CBOETO 3J0POBbA U OKPYKAWOUIEH MPUPOTHON

CpeIbI

3.4

Oco3HaBaTh OIIACHOCTH BOS,I[CI‘/'ICTBI/IH Ha JKHUBBIC OpraHuU3MbI
OHpeI[eJ'IéHHBIX BCIICCTB, IIOHMMAass CMBICII II0Ka3aTelid HI[K,
IMOsACHATDH Ha ITPUMCEpPAX CIIOCOOBI YMCHBUICHUS U NIPEAOTBpAlICHUA UX

BpPE€IaHOTO BOSI[GIZCTBPIH Ha OpraHusM 4€JI0BCKa

3.5

ChopmupoBaHHOCTH ~ YMEHHI  MPOBOJUTH  BBIUUCICHHUS  C
UCIOJIb30BAaHUEM TOHSITHS «MaccoBasi JIOJIsI BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIECHUH Ta30B MPH XUMHUYECKHX PEAKIUSIX, MaCChI
BelecTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BbEMY OJIHOTO M3 YYAaCTBYIOUIMX B PEAKIMU BEIIECTB,
TEIUIOBOTO A eKTa peakiy Ha OCHOBE 3aKOHOB COXPaHEHHUSI MacChl

BCIICCTB, MMPEBPAIICHUA U COXPAHCHUS SHCPIUA




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

11 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckue OCHOBbI XUMUU

1.1

XUMHUYECKUH 351eMeHT. AToM. S1ipo aToMa, H30TOIbL. DIEKTPOHHAsE 000JI0YKa.
DHepreTUYecKre ypoBHH, IOIyPOBHU. ATOMHBIC OpOUTAIH, S-, P-, 0-371EMEHTBI.
Ocob6eHHOCTH pacripeiesieHUs SJIEKTPOHOB M0 OPOUTAIISIM B aTOMaxX AJIEMEHTOB

MIEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOH(UTYpALIHsI aTOMOB

1.2

[Iepnognueckuit 3akoH u Ilepuonnueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.W. MenneneeBa. CBsA3b epuoIndecKkoro 3akona u Ilepuonnyeckoil cuctemsl
xumudecknx 3nemMeHToB .M. MenzaeneeBa ¢ COBpEMEHHON TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XHMHUYECKHX 3JIEMEHTOB H
0o0pa3yeMbIX UMM HPOCTBIX M CIOXKHBIX BEIIECTB IO TpYINaM M MEepUOJaM.

3HadyeHHe NEPpUOANYCCKOr0 3aKOHAa B Pa3BUTHU HAYKU

1.3

Crpoenue BemecTBa. XHUMHYECKas CBA3b. BHIBI XUMHYECKOW CBSI3H
(koBasileHTHAsT HETOJSIpHAsT W TIOJsApHAs, WOHHAs, MeTaindeckas). VOHBI:
KaTHOHBl M aHUOHBI. MeXaHW3Mbl 00pa30BaHUs KOBAJCHTHOW XHUMHYECKOM

cBs131 (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b

1.4

BanenTHOCTh. D1EKTpOOTPUIIATETLHOCTh. CTENEHb OKUCICHUS

1.5

BeH_[eCTBa MOJIEKYJIAPHOI'O U HEMOJICKYIIAPHOI'O CTPOCHUS. 3aK0OH OCTOSHCTBA
COCTaBa BEIIeCTBa. THIIBI KPHUCTATINIMYCCKHUX peH_IéTOK. 3aBHCHUMOCTh CBOMCTBA
B€IICCTB OT THIIA KpI/ICTaJIJIH‘IeCKOﬁ pCIHéTKI/I. Ilousatue o JUCIICPCHBIX
cucremax. VictuHHBIC U KOJUIOUJHBIC PAaCTBOPHLI. MaccoBas J0JI1 BEIICCTBA B

pacTtBope

1.6

Knaccndpnxaunﬂ HCOPraHUYCCKUX COCHHHCHHﬁ. HOMeHKHaTypa

HCOPraHMYCCKUX BCUICCTB

1.7

Xumudeckass — peaknusa.  Kmaccupukanuss — XUMHYECKMX — peakIWii B
HEOPraHWYECKOW M OPraHMYECKOW XMMHH. 3aKOH COXPAaHEHHUSI MacChl BEIIECTB,

3aKOH COXpAaHCHU U IPCBpALICHUSA SHCPI'UU IIPU XUMHUYCCKUX PCAKIUAX

1.8

CKopocCTh peakim, e€ 3aBUCUMOCTb OT pa3IMYHbIX (aKTOPOB

1.9

O6paTI/IMLIe pCaKkIuu. XHUMHYECKOE paBHOBECHC. (DaKTOpLI, BJIMAOIOIUC Ha

COCTOsIHME XUMHYeCKOro paBHoBecus. [Ipunuun Jle [larense

1.10

9J'IeKTpOJ'II/ITI/IquKa$I JUCConMranus. CunbHBIC M clTa0Oble SJICKTPOJINTHI. Cpe,ua
BOIHBIX PAaCTBOPOB BCHICCTB: KHCJIIAs, Heﬁ’I’paﬂBHaﬂ, menoyHas. Peakmuu

HOHHOI'0 0OMeHa

1.11

OKHCIUTETbHO-BOCCTAHOBUTEIILHBIC pCaknuu




Heoprannueckas xumus

2.1

Hemerannel. [Tonoxxenune HemerauioB B [lepuoauueckoil cucreMe XUMHUYECKUX
anemeHnToB J[.M. MenneneeBa u 0coOEHHOCTH CTpoeHUs aTOMOB. Dusnueckue

CBOMCTBa HEMETAJUIOB. AJUIOTPONHUS HEMETAJUIOB (Ha IMpUMEpPE KHUCIOpOAa,

cepsl, pochopa u yrirepoa)

2.2

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docdopa, yrimepoma W  KPEeMHHUS) W HX COCAUHCHUH  (OKCHUJIOB,
KHUCIIOPOJICOACPKAIIMX KUCIOT, BOJOPOJHBIX coeauHeHuil). Ilpumenenue

BAXXHEHUIINX HEMETAJUIOB U UX COSIUHEHUN

2.3

Mertamnel. Tlomoxenne meramnoB B Ilepuoandeckoid cucTeMe XUMHYECKUX
anemenToB /I.1. MenneneeBa. OcoO€HHOCTH CTPOEHHUS IIEKTPOHHBIX 000JI0UEK
aToMoB MeTauioB. O0mue puznueckre cBorMcTBa MeTaIOB. CIiJIaBbl METAJIIOB.

DIEKTPOXUMHUYECKUH PsiJl HAPSDKEHU METAIIIOB

24

XWMHYECKHE CBOMCTBA BAKHEWINNX METAJUIOB (HATPUN, KalIHi, KaJIbIIUA,
MarHui, aJTlOMUHUN, IUHK, XpOM, JKeJie30, Mellb) U MX coenuHeHuil. OO0mue

CHocoOblI OJTy4YeHHsI MeTaJuIoB. [IprMeHeHne MeTaioB B ObITY U TEXHUKE

2.5

I'emeTnueckas CBS3b HCOPTraHNYCCKUX BCIICCTB, IPUHAMJIC)KAIIUX K PA3JIMUYHBIM

KjiaccaM

XUMHA U KA3HD

3.1

Ponp xumum B 0OeCneYeHHH HKOJIOTHYECKOM, IHEPTreTUYECKONW W THIIEBOU
0€301MacHOCTH, Pa3BUTHH MEIUIHUHBI. [IOHITHE 0 HAYYHBIX METOJIaX MTO3HAHUS

B€IICCTB U XUMHNYCCKHNX pCaKHHI;'I

3.2

HpeﬂCTaBHeHI/Iﬂ 00 O6I_HI/IX HAaY4YHBIX IIPUHOUIIAX IIPOMBIIIIICHHOI'O IMOJIYYCHUS
Ba)KHEHIUX BenlecTB. UelloBek B MHUPE BCHICCTB U MAaTCpHAJIOB!: BaKHEHIITHE
CTPOUTECIIBHBIC MaT€pHajibl, KOHCTPYKIHMOHHBIC MaT€pualibl, KpaCKH, CTCKIIO,
KE€paMuKa, Mar€puajbl AJId JJICKTPOHUKH, HAaHOMATCpUaAJlbl, OPraHUYCCKUE U

MHUHCPAJIbHBIC y,HO6pCHI/IH

3.3

XuMus u 3A0POBLEC HYCJIOBCKA: IIpaBuJia HCIIOJIb30BAHHA JICKAPCTBCHHBIX
InperaparoB, IIpaBuJia 0€30MacHOro0 HKCIOJIL30BaHU IperapaToB OBLITOBOM

XHMMHHU B HOBCCHH@BHOﬁ KHU3HHU
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