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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOTpaMMbl CPEIHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1ielt cTpareruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHs O00yUYaIOIIMUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yabTaTOB OOy4YeHMs W TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBbI0 M TPUPOAHON cpene. Peamusyercss xumuyeckoe oOpa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TMPUPOABI U B MaTepUATbHOM KHU3HU OOIIECTBA, a Takke C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMUS B3aMMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKU3HHU Kaxjoro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, FKOJIOTUUECKON OE30MaCHOCTH U OXPAHBI 3JJOPOBBSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHUPOBO33PEHUYECKHUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@as W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa o00eCTeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJXO/la K M3YYeHHIO Yy4eOHOro Marepuana u oOyClIOBIEeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKHMX U DJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMupoOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs MEpBOHAYATILHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpWBaeTCsl W3Y4YEHHBI HA YpOBHE OCHOBHOTO o0Ommero oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX M METOAOJOTMYECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUHU, a TAKKE O XUMHUYECKHUX PEAKLUMSIX, UX CYUIHOCTH M
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HayKaMmH, PACKpBIBAIOT €€ pOJib B II03HABATEIBHOW U NPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBA3aHHBIX C XUMHUEH, KPUTUUYECKHM OCMBICIUBATH HMH(OpMaILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHuEe y OO0YYaIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI JUIsl TTOHMMAHMS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEYHI MEXKIy HOBBIMH (akKTaMM U TEOPETHUYECKHUMU
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 M COLMAIM3ALNU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JESATENBHOCTU: peIHIeHUs NpodOjeM, IOHUCKa, aHalu3a MU
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEAHEro 0o01Iero oopazoBaHus, IpyU ONpPEaeICHUN
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENBHOCTH YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



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

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATUS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE S3blKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOAUMBIX I MNPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB W XUMUYECKUX SIBJICHUMU,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

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

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTHKA LEJeH U 3a/lay U3ydyeHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanusa. CeroaHs B
NpernojjaBaHud  XMMHUU B OoJblIed  cTemeHH OTHAETCS  MpEeANoYTeHUe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUI M MPUMEHEHHUS UX B PEAIbHON JKU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npU U3yYeHUH HpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JTUYHOCTH, TOTOBOHM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIETEHI[UI), HMMEIOIIUX YHHUBEPCAJbHOE 3HAYEHUE JMJISI Pa3IUYHBIX BUOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATENBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON 0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUU C )KU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOJI30BaTh
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, HA0TI01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTU, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONIH30BAHMS, TTOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHUW IS TPUHSATUS TPAMOTHBIX PEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

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

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUEHUsI XUMUHU, Ha 0a30BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COIAEPKXAHUE OBYYEHUA

11 KVIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUM

XUMUYEeCKUA dneMeHT. AtoMm. Sapo aroma, W30TONBL. OJNEKTPOHHAs
000J104YKa. DHEPreTUYECKUe YPOBHHU, MOMYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpejielieHUsl JJEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOHPUTYpAITUS aTOMOB.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX SJIEMEHTOB
1. 1. MenneneeBa. CBsi3b MEPUOAMYECKOTO 3aKoHAa U [leproandeckoil cUCTEMbI
xumuueckux aneMmeHToB [[. . MenaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUSI CBOMCTB XHUMHUYECKHUX DIJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXXKHBIX BEIIECTB IO TpynnaM H TepHoJaM.
3HayeHHUEe NEPUOANYECKOTO 3aKOHA B Pa3BUTUHU HAYKHU.

Crpoenue BemecTBa. XUMHUYECKas CBA3b. BHIbl XHMHYECKON CBA3U
(xoBaJIeHTHAsl HEMOJSIPHAs M TOJSpHAsl, MOHHAs, MeTajuinyeckas). MexaHU3Mbl
o0pa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHblil). BopopoaHas cBs3b. BaneHTHOCTh. ONEKTPOOTPULIATENBHOCTD.
Crenensb okucneHus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIbI KPUCTAIIIMYECKUX PELIETOK. 3aBUCHMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[TonaTne o nucnepcHbIx cucremax. VICTUHHBIE U KOJUIOMIHBIE PAaCTBOPBI.
MaccoBast 10JIs1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Homenxkiatypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPraHUYECKUX BEILIECTB,
MPUHAIEKAIIUX K PAa3IMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Kiaccupukanus — XMMUYECKHMX — PEakIWd B
HEOPraHUYECKOM M OpPraHWYECKOW XMMHUH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIHX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3nuHbIX (pakropoB. OOpaTumble
peakuuu. XUMHYECKOE paBHOBecue. DakTOphl, BIMSAIONIME HA COCTOSIHHE
xumuueckoro paBHosecus. [Ipunnun Jle [lartense.

DnexTponuTuyueckas aucconuarusi. CuibHbIE U ciaadbie daeKkTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.



OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIL:
nemoHcTpauus Tabmun «llepuoanyeckas cuctema xumudeckux snemenTos . .
MenneneeBay, U3ydeHUE MOJIeNied KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOICHUE U
OMHUCaHUEe AEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3IoKEeHUE MEPOKCHUIA
BOJIOpPO/ia B MPUCYTCTBUU KaTAJIM3aTOpa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbI0 YHHMBEPCAJIBHOIO HWHIMKATOpa, pEakUUd HOHHOTO OOMEHa),
MPOBEJICHNE TTPAKTUUECKON paboThl «BiusiHue pa3iuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIAN.

PacuétHnlie 3agaun.

Pacu€éTtel 1O ypaBHEHMSIM XMMHUYECKHX pEaKkluil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJb30BAHUEM TIOHSTUSI «MaCCOBas
JIOJIS1 BEILIECTBAY.

Heopranuueckast xumMmus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumuyeckux asnemeHToB JI. M. MenneneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTpONUsT HEMETauloB (Ha MpUMeEpe
KHUCIIOPOJia, cephl, hochopa u yriepoa).

XHWMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TajlOT€HOB, CEpbI, a30Ta,
dochopa, yrmepoga U KpeMHHs) M MX  COEAUHEHUH  (OKCHJOB,
KHCJIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COCTMHEHUN ).

[IprMeHeHne BaXXKHENIINX HEMETAJIIOB U UX COCIMHEHUM.

Meramisl. Ilonoxenune meramnosB B Ilepuoguueckont cucreMe XUMHUYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0UYCK
aToMoB MeTasuioB. O0mme gusnyeckue cBoiicTBa MeTawioB. CIjlaBbl METALJIOB.
DJIEKTPOXUMUUECKUMN Psijl HAMPSHKEHUM METaJJIOB.

XUMHYECKHE CBOMCTBA BaXKHEUIIMX META/UIOB (HATpUH, KaJlui, KaJablIUM,
MarHui, aJlOMUHHM, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHCHHUIA.

OO6mwme crocoObl MOTy4YeHUs METauioB. [I[puMeHeHHe MeTallsioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
U3ydeHHE KOJUJIEKIMH «MeTamibl U CIUIaBbl», 00Pa3OB HEMETAJIOB, PEUICHUE
OKCIIEPUMEHTATBHBIX 3a/1a4, HAOJIOJIEHUE W OIHCAHWE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA AITIOMUHUS C PacTBOpaMu
KHUCJIOT U 1IEJI0Yel, KAUeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAJIJIOB).

Pacuérnbie 3anaum.

Pacuétbl mMaccel BellecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIHUYECTBY
BeIlleCTBa, Macce Wi O0BEMY OJHOTO W3 YYacCTBYIOIIMX B PEaKIMU BEIIECTB,



pacu€tbl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKLUHU, €CIIH OJHO
U3 BEILIECTB UMEET MIPUMECH.

XuMHA U )KU3Hb

Ponp xumMum B oOecrieyeHUM 3KOJOTHUYECKOM, HEPreTUYECKON M MHUILEBOM
0e30MacHOCTH, Pa3BUTHUM MeIULMHBI. [IoHSATHE O HAyYHBIX METOAAX MO3HAHUSA
BEIIECTB U XMMHUUECKUX PEAKIIH.

[IpencraBienuss 00 OOMMX HAyYHbIX MPUHUUIAX [POMBILIIEHHOTO
MOJIYYEeHHs BaXKHEHIINX BELIECTB.

YenoBek B MHUpPE BELIECTB M MaTEpUAlOB: BaKHEHIIUE CTPOUTEIbHbIE
MaTepHualibl, KOHCTPYKIMOHHBIE MaTepuaibl, Kpackd, CTEKJO, KepaMuKa,
MaTepHualibl ISl AJEKTPOHUKH, HAaHOMATepuasbl, OPraHMYEeCKUEe W MHUHEpaJbHbIC
yI00peHus.

XUMHST ¥ 3/10pOBbE YEJIOBEKA: MpaBWia HCIOJb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia 0€30MaCHOTO MCIOJIb30BAHUS MPENnapaToB OBITOBON XHUMHH
B MIOBCEHEBHOM JKU3HMU.

MexnpeIMeTHbIE CBS3H.

Peanuzanus  MeXnpeAMETHBIX  CBsA3€dl TOpu  HM3yYEeHUH oOmieid o
HeopraHudeckoil xumuu B 11 Kilacce OCyIIECTBISETCS Yepe3 UCMOIb30BaHUE Kak
OOlIMX EeCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHATUN, SBISIOMIUXCS
CUCTEMHBIMH JIJI1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mure ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCUPUKaIUs, TMEepPUOJUYHOCTb, HaOIIOACHHE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SBICHUE.

®duznka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PaIUOAKTUBHOCTb, MOJIEKYJIa, YHEPTETUUYECKUI YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MYECKUE BETUYMHBI M CAUHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorusa: knerka, opraHusM, OJKocucTeMa, Ouocdepa, Makpo- H
MUKpPO3JIEMEHThI, BUTAMUHBI, 0OOMEH BELIECTB B OpraHU3MeE.

['eorpadusi: MuHEpaibl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAEeMble, TOILIMBO,
PECYPCBHIL.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTYPIHsl, IPOU3BOJICTBO
CTPOUTENIBHBIX MAaTEPHUATIOB, CEJIbCKOXO3SIMICTBEHHOE IPOM3BOACTBO, IHILEBAS
IPOMBIIUIEHHOCTh,  (papMaleBTUYECKasi  MPOMBILIUIEHHOCTb,  MPOU3BOJICTBO
KOCMETUYECKHUX IpEenapaToB, MPOU3BOJCTBO KOHCTPYKLIHOHHBIX MAaTepUasos,
AJIEKTPOHHAs MPOMBILIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMSA ITPOI'PAMMBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

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

B cooTBeTCTBUM € CHCTEMHO-ACSATEIBLHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPEACIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[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;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUsS» JAOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TIOBEJACHHS,  CIOCOOCTBYIOIIMMH  IpoIleccam
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OoOy4JarommXcs M0 peaqu3aiuy MPUHATHIX B 00IIEeCTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIBHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ Pa3IMYHbIX BUOB YU€OHOU NESITEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

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

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIIKEHUS HAYKU €CTh pPe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEIEHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3WYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYEeCKOMY M3Y4YEHUIO Mpodeccuit pa3muyHOro pojia, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpazoBanus, Oyayuieil mpodeccur U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JIEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaroen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

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

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

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

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO3JIJaHUM HOBOW 0a3bl MaTepUadbHON KYJbTYPhI, PEHICHUH TJ100aJbHBIX MPOoOsieM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIINX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

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

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CHGHI/I(i)I/IKy MCTOJOB IIO3HAHUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG),

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCITO0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHUKATHBHBIMH W PETYJIATHBHBIMH
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONPENENIATh eI JESITEIbHOCTH, 3ajJaBas IMapaMeTpbl W KPHUTEPUH UX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH 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 (CHMBOJI) DJJIEMEHTa, XuUMHUUYecKkas ¢GopMmysia, ypaBHEHHUE XUMHYECKOU
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

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
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTEpHETA), aHATM3UPOBATh 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);

UCIIOJIb30BaTh HAy4YHBIM $3bIK B KadyeCcTBE CpeACTBAa mpu padbore cC
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHUBEPCATbHBIMM KOMMYHUKATUBHBIMU 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 MPE3EHTAlMel pe3yJbTaTOB MO3HABATEIBLHOW ESITCIBHOCTH,
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 COTJACOBAHUS MO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss e€ Ieau W 3aJadyd, KOHTPOJIUPOBaTh M TO 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 PEAKIIMIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.



HPEIMETHBIE PE3YJIBTATDBI
11 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TMPEACTABICHUN: O XUMHUYECKOM  COCTaBIISIOINICH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJICHUU
npupoabl, B  (OPMUPOBAHMU  MBIIUICHUS UM KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a71au
U DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOHOMU
cpene;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30ToIm, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSIPHBIM O00BEM,
BAJICHTHOCTb, AJIEKTPOOTPHUILIATEILHOCTh, CTEIIEHh OKHUCJICHUS, XUMUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAS, METANTMYECKAasi, BOJIOPOJIHAS ), KpUCTAIUIMUECKas peméTka,
TUIBI ~ XUMUYECKUX  pEaKlui, pacTBOp, DJIEKTPOJIUTHI, HEAIEKTPOJIUTHI,
ANEKTPOJINTHYECKAsT JUCCOLMALUSA, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOM pEeaKIuu, XUMHUYECKOE PaBHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoanyeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUsS W MPEBPAILLEHUS SHEPTHUU
OpU XMMHYECKUX pPEaKLUMSIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHI S3bIK XUMHH,
MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE MOHHUMAHUA MPUYUHHOCTU H
CUCTEMHOCTH XMUMHUYECKUX SIBICHHUH, (PaKTOIOTHMUYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUH U 0€30MaCHOM HCIIOIb30BAaHUN BAaKHEHIINX HEOPTaHHMUECKHUX
BEILIECTB B OBITY U MPAKTUUECKON NEATEIbHOCTU YEJIOBEKA,;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHBbIC MPU3HAKU TOHATHH,
YCTaHABIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE IOHATHUS INPH
ONMCAaHUU HEOPraHUYECKUX BEUIECTB U UX MPEBPALICHUN;

c(hOpPMHUPOBAHHOCTh YMEHHN HCIIOJIIH30BATh XUMHUYECKYI) CHMBOJUKY IS
coctaBieHus GOpMYJT BEHMIECTB W  YpPaBHEHWHW  XMMHUUYECKHX  PEaKIIHi,
cuctematnieckyro HomeHknarypy (IUPAC) u TpuBuansHble Ha3BaHUS OTIACITBHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YIJIEKUCHbIA ra3, aMMHak, raméHas
W3BECTb, HETAIlIEHAs] U3BECTh, MTUTHEBAS CO/A, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPEAEIATh BaJCHTHOCTh M CTENIEHb OKHCIICHUS
XUMHUYECKHX 3JIEMEHTOB B COCAWHEHMSX PAa3JIMYHOTO COCTaBa, BHUJ XUMHUYECKOU
CBS3U (KOBaJICHTHAs, MOHHAs, METAJNIMYECKAs, BOJOPOJIHAS) B COCAUHEHUSIX, THII



KPUCTAJJTUYECKOW PEMmIETKM KOHKPETHOTO BeIeCTBa (aTOMHas, MOJEKYJspHasi,
HMOHHAs, METAJTMYECKAs), XapaKTep CPe/bl B BOJHBIX PACTBOPAX HEOPTraHUUECKUX
COCIMHECHUM;

c(hopMUPOBAHHOCTH YMEHUU YCTaHaBIIMBATh MPUHAJIC)KHOCTh
HEOPraHMYECKUX BEHIECTB MO HX COCTaBY K OMNPEACIEHHOMY Kiaccy/Tpymme
COeIMHEHUHN (MPOCThIE BEIIECTBA — METAJJIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTBI, aM()OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANUECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO ) YHKIINY;

c(hOpMUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoanueckoil CUCTEMBI
XuMudeckux djemeHtoB JI. M. MenneneeBa, MCHOb3ys MOHATHSA «S-, P-, O-
AJIEKTPOHHbBIC opOuTaINy, «IHEPreTUYECKHUE YPOBHI, OOBSCHATH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XUMHUUYECKUX DJIEMEHTOB U UX COCAUHECHUU
1o nepuojam u rpymnmnam Ilepuoandyeckoil cucTeMbl XUMUYECKUX d1eMeHTOB /. .
Menpeneena;

chOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHME TE€HETUYECKON CBSI3M MEXKIYy HEOPraHMYECKUMH
BEILECTBAMU C ITOMOIIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINA;

c(hOpMHUPOBAHHOCTh YMEHHMs KJIacCU(PUIMPOBATh XUMHUYECKHE PEaKIMH TI0
pa3IMYHBIM IpPU3HAKaM (YUCIYy U COCTaBY pEArvpyrollUX BELIECTB, TEIUIOBOMY
3 ekTy peakiuu, U3MEHCHHIO CTEIEHEW OKHMCIICHHS 3JIECMEHTOB, O0OpPaTUMOCTH
peaKIiuy, y4acTHIO KaTaIn3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUW COCTABIIATH YPABHEHUS PEAKIUN Pa3IUYHBIX
THUIIOB, TIOJIHBIE W COKPAIIEHHBIE YPaBHEHUS PEaKIMi HOHHOTO OOMEHA, YUUThIBAS
YCJIOBHS, IPYU KOTOPBIX 3TU PEAKLUMU UAYT 10 KOHLA;

chOpMHPOBAHHOCTh yYMEHHH MPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
Ka4eCTBEHHBIM COCTaB pA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABAaTh
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX
BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHM PACKpPBIBATh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
3THUX PEaKIUH;

c(hOpMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pEeaKknuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO paBHOBECHS
B 3aBUCHMOCTH OT BHEIIHETo Bo3jaeiicTBus (mpuniun Jle llatense);



c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKUE MPOIECCHI,
JIe)KAIIME B OCHOBE IMPOMBIIUIEHHOTO MOJYYEHUsS CEPHOM KHUCJIOTHI, aMMHakKa, a
Takke cHOPMUPOBAHHOCTH MPEACTaBICHUM 00 OOIIMX HAay4YHBIX MNPUHIUNAX U
AKOJIOTUUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C UCIIOIb30BaHUEM
MOHSATUS «MAaccoBasi JOJIS BEIIECTBA B PACTBOPE», 0OBbEMHBIX OTHOIICHUN Ta30B
MPU XUMUYECKUX PEAKIMIX, MACChl BEIleCTBa WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBAa, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIIMU
BEIECTB, TEIUIOBOrO 3(dekTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHS MACCHI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOJATh MPaBUJIa MOJIH30BAHUS XUMUYECKOU
NMoCyJIol W Ja0OpaTOpHBIM OOOpYy/IOBaHHEM, a TaKXe NpaBujia OOpaIlleHHs C
BEII[ECTBAMHU B COOTBETCTBUU C WHCTPYKIUSIMU IO BBHITIOJIHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATH M BBHIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (pa3fioKeHHEe MEPOKCHIa BOJOPOJa B MPUCYTCTBUM KaTalnu3aTopa,
ONpEeAECICHUE CpeIbl pPacTBOPOB BEHIECTB C TMOMOIIBIO  YHUBEPCAJIBHOTO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW pEakIIvH,
peakuuu MOHHOrO OOMEHa, KayeCTBEHHBbIE peakIMu Ha cylbdar-, kapOoHAT- U
XJIOpUA-aHUOHBI, HA KATHOH aMMOHUSI, PEIIEHUE SKCHEPUMEHTAIbHBIX 3a/ad IO
teMaMm «Metamie» U «Hemeramisl») B COOTBETCTBUHM C NpaBUIIAMH TEXHUKHU
0e30macHOCTH TP OOpaIIEeHUH C BEIIeCTBAMU U JaOOpaTOPHBIM 000PYIOBAHUEM,
NPEJICTABIATh PE3yJAbTaThl XUMHUYECKOTO JKCHepuMeHTa B (opMe 3amucu
YPAaBHEHHI COOTBETCTBYIOUIUX pEaKIMid U (QOpMyIUpPOBATH BBIBOJIBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
UHPOPMAIINIO, TIONYYaeMYyI0 M3 pa3HbIX MCTOYHUKOB (CpEACTBA MAacCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

chOpMHUPOBAaHHOCTh  YMEHHMH  COOJNIOAaTh  MpaBWJIa  SKOJIOTHYCCKH
[1eJIeCO00pa3HOr0 TOBEJAEHUS B OBITY W TPYAOBOM JEATEILHOCTH B LEIAX
COXPAaHEHHUsI CBOETO 30POBbI M OKPYKAIOLIEW NPUPOAHOM Cpelbl, OCO3HABAaTh
OMAacHOCTh BO3JEHCTBHS Ha )KMBbIE OPraHU3Mbl ONPEEIEHHBIX BEIIECTB, TOHUMAs
cmbicn mnokazarens [IJIK, mosicHAT, Ha mnpuMepax CHOCOObl YMEHBIICHUS U
MPEJOTBPAILICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsi 0OYYaroIMUXCsl ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 37I0POBBSI: YMEHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBICHUN;



JUISL CIIETBIX M CHA0OBUIAIIMX OOYYaIOIIUXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE



11 KVIACC

KosnnuyectBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m Konrtpoiasbubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 u [lepnoanueckas cucteMma XUMUYECKUX 8
anemenToB J. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 7 1
BEIECTB
XUMUYECKUE PEAKIINU
PacTtBOpBI
13 DIEKTPOXUMHUYECKUE PEAKLIUN
19 2 1
Hroro mo pazgeny 34
Paznen 2. Heoprannyeckasi XuMusi
2.1 Meramnnbl 12 1 1
2.2 Hemeranmns 10 1 1
53 CBs13b HEOPraHMYECKUX U OPTraHUUYECKHUX 4
' BELIECTB
Hroro no paszneny 26

Pa3pen 3. Xumus u ;Ku3HL




3.1 XuMud ¥ KU3Hb 6
Wroro mo pazueny 6
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 66




IHoypouHoe niiaHMpoBaHue

KonunyecTBo yacos DJIeKTPOHHbIE
ara uudpoBbIe
Ne Tema ypoka K n A bp
Beero OHTPOJIbHbIC PAKTHYCCKHUC | p3ydYeHHS o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl
1.| AroMm. Xumudeckuii 3ieMeHT. M30ToTbl. 1 01.09.25
2. | 3aKOH COXpaHEHUs] MACChl M SHEPTUH B XHMHU 1 03.09.25
3. | Ilepnoamueckuii 3akoH. Pacripenenenue 1 08.09.25
JJICKTPOHOB B aTOMax 3JIEMEHTOB MaJIbIX
TIEPHOJIOB.
4. | PacnipeneneHue JIEKTPOHOB B aTOMax OOJIBIITNX 1 10.09.25
IEPUOJIOB
5. | [Tonoxxenne B [ICXD Bogopo1a, TAaHTAHOUIOB, 1. 15.09.25
AKTHHOUIOB MCKYCCTBEHHO IOJTy4EHHBIX
JJIEMEHTOB
6. | BaJleHTHOCTh M BaJICHTHBIE BO3MOXHOCTH 1 17.09.25
aTOMOB
7. | Ileproauveckoe N3MEHEHHE BAJICHTHOCTH U 1 22.09.25
pannmycoB aTOMOB.
8. | Kontponbnas padora Nel 1 1 24.09.25
9. | OcHoBHbIE BUBI XUMHUYECKOH cBsi3u MoHHas 1 1 29.09.25
KOBAJICHTHAsI CBSI3b
10| CocraBneHue 371€KTPOHHBIX (POPMYJT BEIIECTB C 1 01.10.25
KOBaJICHTHOU CBS3BIO
11| Meramuueckasi CBs3b. BoiopoaHas CBsI3b. 1 06.10.25
12| TIpocTpaHCTBEHHOE CTPOCHHE MOJIEKYIT 1 08.10.25




13| Ctpoenue kpucramwioB. Kpucrammueckue 1 13.10.25
PEIICTKH.

14| IlpuuuHbEl MHOrOOOpPA3Hs BEIIECTB 1 15.10.25

15| KonTpoJabnas padéora Ne2 mo reMam 1 20.10.25
«BaxHeilliue XuMu4ecKrue NOHATHS U
3aKOHBI», «CTpoeHHne BelecTBay

16| Knaccuduraruss XaMUYECKUX peakiui 1 22.10.25

17| Knaccudukanuss XuMU4eCKUX peakiuii 1 03.11.25

18| CkopocTh XUMHUYECKUX PEAKITUI 1 05.11.25

19| CkopocTth XuMHUECKUX peakiuii. Knnetndeckoe 1 10.11.25
YpaBHEHHE PEAKITUH.

20| Karanmm3 1 12.11.25

21| XuMu4yeckoe paBHOBECHE B CITIOCOOBI €T0 1 17.11.25
CMEIICHHUS

22| Ypoxk-0000111eHre TI0 TeMe « XUMUYECKHE 1 19.11.25
peaxKum»

23| JlucriepcHbIE CHCTEMBI 1 24.11.25

24| CniocoObI BRIpa)KEHHUSI KOHIICHTPAIIUH PACTBOPOB 1 26.11.25

25| Pemenwne 3a7a4 Ha IPUTOTOBJICHUE pacTBOpa 1 01.12.25
OTpeeIEHHOM MOJIIPHOM KOHILIEHTPALIUU

26| IIpakTnyeckasi padora Nel IlpuroroBieHue 1
pacTBopa ¢ 3aJJaHHOI MOJIAPHOMI 03.12.25
KOHIEHTpaluei

27| DIEeKTPOIUTHYECKAS TUCCOIUAITHS. 1 08.12.25.
BoopoaHblii mokasarens.

28| Peakiiun noHHOro oOMeHa 1 10.12.25

29| I'mapoaus opraHuYecKUX U HEOPraHUYECKUX 1 15.12.25
COEMHEHU I

30| XuMuyecKkre HICTOYHUKH TOKa 1 17.12.25

31| Psan cTanmapTHBIX AJIEKTPOAHBIX TOTEHIINATIOB 1 22.12.25

32| Koppo3usi MeTaoB U ee MpeaynpexieHue 1 24.12.25

33| DnekTpoau3 1 29.12.25




34| UtoroBasi KOHTpoJILHAs1 padoTa Ne3 3a | 1 12.01.26
nojyroaue no pasueiay «Teoperuueckue
OCHOBBI XUMHI»

35| O0mas xapakTepuCTHKA METaNIOB 1 14.01.26

36| O030p METALNTUIECCKHUX JIEMEHTOB A-TpyII 1 19.01.26

37| O0muii 0630p METAJUTMYECKUX AIEMEHTOB b- 1 21.01.26
rpyImmn

38| Menp 1 26.01.26

39| [unk 1 28.01.26

40| TuTtaH u Xpom 1 02.02.26

41| XKene3o, HUKEIb, INIATUHA 1 04.02.26

42| CruiaBbl METAJIIOB 1 09.02.26

43| OKcHIIBI B THAPOKCUIBI METAIIIOB 1 11.02.26

44| TIpakTnyeckasi padora Ne2 Pemenne 1 16.02.26
IKCNEePUMEHTAIBHBIX 32/124 M0 TeMe
«MeTauibD)

45| Pemenue 3amay 1 18.02.26

46| KonTpoabHas padora Ned mo Teme 1 25.02.26
«MeTauibD)

47) O630p HEMETAIIJIOB 1 02.03.26

48| CpoiicTBa ¥ MPUMEHECHHE BaXKHEHIIINX 1 04.03.26
HEMETaJJIOB

49| CpoiicTBa ¥ MPUMEHECHHE BAXKHEHIIINX 1 09.03.26
HEMETaJJIOB

50| Obmas xapakTepuCcTUKa OKCUOB HEMETAIOB U 1 11.03.26
KHCJIOPOJOCOICPKAIUX KUCIOT

51| OkucnuTenbHbIe CBOMCTBA A30THOM M CEPHOM 1 16.03.26
KHCJIOT

52| CepHas KUCIIOTa ¥ a30THast KUCIAOTHL. WX 1 18..03.26
MIPUMEHEHHE.

53| BogopoiHbie coeTMHEeHUs] HEMETaIOB 1 23.03.26




94| I'eneTnyeckas CBsi3b HEOPraHUUECKUX U 1 .25.03.26
OpPraHMYECKUX BEIECTB

55| IlpakTnyeckasi padora Ne3. Pemenue 1 06.04.26
IKCNEPUMEHTAJIbHBIX 32/1a4 N0 TeMe
«HemeTasbny

56| KonrposnHasi padora Ne 5 mo Teme 1 08.04.26
«HemeTaubny

57| Xumus B IpOMBIIUIEHHOCTH. [IpuHIIMIIBI 1 13.04.26
MPOMBIIIJICHHOTO POU3BOICTBA

58| XUMHKO-TEXHOIOTUYECKHE TPUHITUITHI 1 15.04.26
MPOMBIIUICHHOTO MOJYYCHHS
MeTauioB.l Ipon3BoCTBO UyryHa.

59| ITpou3BOJCTBO CTATH ! 20.04.26

60| Xumus B ObITY 1 22.04.26

61| Xumudeckas MPOMBIIIJICHHOCTh M OKPYKArOIIas 1 27.04.26
cpena

62 1 29.04.26
ITP/P Ne4 PenieHue 3KCIIEPUMEHTAJIBHBIX
3a/1a4 M0 HEOPTraHMYECKO XUMHUHU

63| ITIP/P Ne 5 Pemenue 3KcnepHMEHTAIbHBIX 1 04.05.26
3a/1a4 M0 OPraHu4YecKoil XUMHHU

64| IIP/P Ne6 PemieHne npakTHYeCKHX 1 06.05.26
pacyeTHBIX 32724

65| I1P/P Ne7 IMosny4yeHue cooupanue u 1 11.05.26
pacno3HaBaHHe ra3oB

66| UToroBasi KOHTpoJILHasi padoTa Ne6 1 13.05.26
Hroro 66




HNEPEYEHD [IU®POBBIX OGPA3OBATEJIbHBIX PECYPCOB U WEB-CAMTOB UHTEPHET.

[Tupokwuii BEIOOP 3IEKTPOHHBIX MTOCOOMH MPEACTABICH B SAMHOM KOITEKIIHU MU(MPOBEIX 00pa3oBaTenbHbIX pecypcos: http://school-collection.edu.rul/.

Iepeuens Web-caiiToB, peKOMEHIYEMBIX [UTS UCIIOIB30BAHUS B pab0TE YUUTEIAMH XUMHUH:

Ne Haspanwue caiita unm crateu Conepxanue Anpec (URL)
/1
1. Kypuan «Xumus: MeTOANKA ConeprkaHre HOMEPOB M aHHOTAIIMH CTaTel KypHaia http//www.chem.msu.su/rus/school/

IpernoJaBaHus B LIKOJICH i
chemistry_meth/welcome.html

2. IIIKoMBbHbIC YIEOHHUKH 110 Cepws IIKOJIBHBIX YYEOHUKOB 0 XUMHH http://www.chem.msu.su/rus/school/
xumun st 8-11 kmaccos aBTOPCKOTO KoJuiekTuBa xumparxa MI'Y nox obmieit
061me06pa3oBaTeNbHOI WKOMbL | penakyeii akagemuka PAH B.B.JIynnHa.
[Tporpammsl Kyp- coB. [ToypouHOe MIIaHHPOBAHHE.
DNeKTPOHHBIE TEKCTHI.

3. Alhimik I[Tose3Hsie cOBETHI, 3P(HEKTHBIE OIBITHI, http://eqworld.ipmnet.ru/indexr.htm
XUMHUYECKUE HOBOCTH, BUPTYAIbHBINH PENETUTOP,

KOHCYJIbTaluH, HCTOPHA XUMUHU

4, C - BOOKS Jluteparypa 1o XUMUK http://c-books.narod/ru
5. ATOMBI B KpHCTaILIAX VuebHoe mocodue eKaTepuHOYPrCKUX YUEHBIX http://virlib.eunnet.net/win/
A.C.MocksuHa u 10./1.ITanoBa metod_materials/wm9/

6. Mup xumun CrpaBoyHas nH(pOpMaIus, HOBOCTH HAYKH http://www.chem.km.ru/



http://school-collection.edu.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emath%2Eru
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld%2Eipmnet%2Eru%2Findexr%2Ehtm
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emccme%2Eru%2F
http://virlib.eunnet.net/win/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F

OHOpHI)IG KOHCIICKTBI I10 XUMHHU

[ToypouHble KOHCTIEKTHI /17151 IKOJIBHUKOB 8-11-X

http://khimia.hl.ru/

KJIacCOB
8. OMBITHI 10 HEOPraHUYECKOM Omnwucanue peaxnuii, pororpaduu, cripaBoyHas http://shnic.narod.ru/
XUMHH uHpopManus
9. OTKpBITBIH KOJLIEIK: XUMUS VY4eOHMK 110 XUMHH, TaObuIia MeHieneena ¢ http://www.chemistry.ru
NMOAPOOHON XapaKTEPUCTUKOMN DJIEMEHTOB,
WHTEPAKTUBHBIC MOJICIIH, HOBOCTH, XPECTOMATHSI,
WHTepHeT-pecypehl 0 XUMHH, TECTHI
10 IlepBoHaYaIbHBIC XUMUYECKHE | 3ajIaHusl U OTIBITHI HA YPOKax XuMuu B 8-M kiacce. | http://www-windows-1251.edu.yar.ru
TIOHATHSA Crpanuna cepsepa SpocinaBckoro 06J1acTHO-TO
IIEHTPA TUCTAHIIMOHHOTO 0OYYEHUS IITKOJIEHUKOB
11. | HIxonpHast XUMHS — CnpaBoyHHK U yueOHHK 110 XuMuu. [ maBHas http://www.schoolchemistry.by.ru
CIIpaBOYHHK ITO XMMHH H 0COOEHHOCTh — XUMKAJIBKYJISTOP, KOTOPBIN
aKTHBHAs IIOMOIIE yICHUKY WIH | yrpomaeT peleHne 3a1a4 10 XUMHUU
CTYZICHTY
12. Poccuiickuii o6pasoBatenbhbiii | KoJuleKIus S5KCIIEPUMEHTOB 110 XUMUH http://experiment.edu.ru/catalog.asp?
opran
ob_nol2619
13. Kypc opranudeckoit xumuu 3a | [ToctanoBka ombIToB. KilacChl OpraHHYECKUX http://formula44.narod.ru
10-it xuacc. COeIMHEHNH, TecTUpoBaHue. brorpadum 3HaAMEHUTHIX
Y4EHBIX.
14. OpraHuyeckas XUMHSI. DJIEKTPOHHBIA YYEOHHMK ISl CPEIHEH IIKOJIBI. http://cnit.ssau.ru/organics/
15. Xumust Ui BCEX. DJIEKTPOHHBIM CIIPaBOYHUK 3a MOJHBIA Kypc xumuu. | http://www.informika.ru/text/database/chemy/START
ITporpamMMbl 110 XHMHH, TECTHI. html
16. Xumus. OOpa3oBaTebHbIN DKCIIepUMEHTAJIbHBI Y4eOHHK 10 o0med u http://hemi.wallst.ru/



http://khimia.hl.ru/
http://khimia.hl.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://www.schoolchemistry.by.ru/
http://experiment.edu.ru/catalog.asp

CamT JJI1 IIKOJBHHUKOB HeOpFaHH‘IeCKOﬁ XUMHH JJIs1 8-11-x KJ1aCCOB,
Hpe}:[Ha3Ha‘IeHHLIﬁ KaK JJIs1 HadaJbHOI'O 06yquI/151,
TaK WU JJid IOATOTOBKHM K 3K3aMCHaM B BY3.

XUMHUUYECKHE CJIOBapu, oiuMIIMagbl 110 XHUMHH.

[onHbIi MepeveHb JICKTPOHHBIX 00pa30BaTeNIbHBIX U3AaHui MOKHO HalTH B mocodun «MHTEPHET — yuutento: Xumus» A.D.Ilymkapés u mp.
Yensounck, «B3rmsay, 2006r.

CIIMCOK JIMTEPATYPbI

67. Pymsutuc I'.E., ®enpaman @.I'., Xumus. OcHoBsl 00meit xumuu. 11 kmace. — M.: IIpocBemenue, 2023

68. I'apa H.H. Xumus. [IporpamMmmer o61meo6pa3zoBarenbHbIx yapexaeauii. — M.: [Ipocsemnienne, 2020

69. bpeiirep JI.M., baxenosa A.E., Xumus 8-11 knaccel. Pa3zBepHyTroe Tematndeckoe niaHupoBanue no yueonukam Pymsurtuca I'.E.,
®enpamana @.1°., Boarorpan, Yuurtens, 2021

70. Xomuenko WN.I'.COoopHUK 3a/1a4 U yIIPaKHEHUH 110 XUMHUH.




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

11 KVIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeaAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Bragenne cucreMoil XMMWYECKMX 3HAaHUM, KOTOpas BKIJIFOYAET:
OCHOBOIIOJIATAIOLINE  TMOHATUS  (XMMHYECKUH  DJIEMEHT,  aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOMTAIN aTOMOB,
WOH, MOJIEKYJIa, BaJI€HTHOCTb, JJIEKTPOOTPHUIIATEIbHOCTh, CTEIEHb
OKHCIIEHUsI, XMMHUYECKasl CBsI3b, MOJIb, MOJISIpHas Macca, MOJISIPHBIN
00BbEM, KpUCTAJUIMYECKass pelETka, THUIBI XUMHUYECKUX pPEaKlIui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- U  3HIOTEPMUYECKHE,
peakiuu HOHHOTO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIJIEKTPOIHUTHI,
JNEKTPOJIMTUYECKAsT ~ JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEINb,
CKOPOCTh XMMHUYECKOW pEaKIMu, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpPHUS AIIEKTPOJUTHYECCKON auccormanuu, llepuoauueckuii
3akoH [[.J. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX,
cocTaBe, IMOJNy4EHMM U 0€30MacHOM HCIIOJIb30BAaHUM BaXKHEUIINX
HEOPraHMYeCKUX BEIIECTB B OBITY U MPAKTUYECKOH JesTebHOCTH

YCI0BCKa

1.2

ChopmupoBaHHOCTh yMEHUU BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBSI3b W3YYCHHBIX MOHITHHA, NPUMEHSATH COOTBETCTBYIOIIHE
HNOHSTHUSI TPU ONHCAHMM CTPOEHHS U CBOMCTB HEOPraHMYeCKHUX
BEIIECTB W HMX MPEBPAIICHUIN; BBIABIATH B3aWMOCBS3b XMUMHUECKUX
3HAHUH c MOHATUSMU u MPEJICTABICHUSIMHU JIPYTUX

C€CTCCTBCHHOHAYYHbBIX TPCAMETOB

1.3

BnaneHne OCHOBHBIMM METOJAaMHU HAay4YHOTI'0 TIO3HAaHHA BCHICCTB U
XUMHUYECKUX SBJICHHUM (Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, OSKCICPHUMCHT,

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

1.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OonpeCaACIATb BAaJICHTHOCTb W CTCICHb
OKHCJICHUS XHUMHWYCCKHUX OJBJICMCHTOB B COCAMHCHHAX Pa3JIMYHOTO

CocCTaBa, BUJ XUMHUYECKOM CBA3HU (KOBaJ'ICHTHaSI, HOHHAasd,




METaJUTM4eCcKasi, BOJOPO/IHAS) B COCAMHEHUSX, TUI KPUCTAIMYECKOU
pPEIIETKY KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJspHas, MOHHAs,

METaJUIMYECKas)

1.5

ChopMUpOBaHHOCTh YMEHHUI OMpPENEINsATh XapakTep CpeAbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COEAUHEHUI

1.6

ChopmupoBaHHOCTE  YMEHHS  KIACCU(PUIIUPOBATH  XUMHUYCCKUE
peaKuu Mo Pa3InIHBIM MPHU3HAKAM (YHCITy H COCTaBY pearupyroInx
BCIIECTB, TEINIOBOMY OJ(PQPEKTy peaKiuu, W3MEHEHHIO CTereHei
OKUCJICHHS ~ DJJIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  yJacTHIO

KaraauzaTopa)

1.7

ChopmupoBaHHOCTh  YMEHHMH  COCTAaBJISATh ypaBHEHHUS  peaxiuil
pPa3JINYHBIX THUIIOB, IIOJHBIE M COKpPAUIEHHBIE YpPAaBHEHUS pPEaKIUN
WOHHOTO OOMEHa, YUUTBIBas YCIOBUS, IPU KOTOPBIX 3TU PEAKIUU UIYT

10 KOHIIA

1.8

CdopMHpOBaHHOCTh YMEHUN MPOBOJUTH PEAKIIUH, TOITBEPIKIAIONTNE
Ka4eCTBEHHBIN  COCTaB  pa3IMYHBIX HEOPTraHUYECKUX  BEIIECTB,
pacrno3HaBaTh OMNBITHBIM NYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHUIECKUX BEIIECTB

1.9

ChopmupoBaHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIIUTEIBHO-
BOCCTaHOBUTEIbHBIX peaxuit MOCPEACTBOM COCTaBJICHUS

AIIEKTPOHHOTO 0ajaHca 3TUX PeaKInui

1.10

ChopmupoBaHHOCTh yMEHUH OOBSACHATH 3aBUCUMOCTb CKOPOCTH

XMUMHYECKON PeaKIMH OT pa3Iu4HbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTE yMEHUH  OOBACHATH  XapakTep  CMEUICHUS
XMMHYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT BHEUIHETO BO3JEHCTBUS

(mpunIn Jle [larense)

0611[35{ W HCOPraHHU4YCCKasd XUMUA

2.1

CdopmupoBaHHOCTh yMEHUH pacKpbiBaTh cMbIcl [lepuoanueckoro
3aKOHa J.. MenneneeBa " JIEMOHCTPHUPOBATH €ro

CUCTCMATU3UPYIOLIYIO, ) 6’bHCHI/ITeJ'H>HYI-O u IMPOrHOCTHUYCCKYIO

GbyHKIIIN

2.2

ChopMupoBaHHOCTh YMEHHMH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX 3yeMeHToB 1—4 mnepuonos Ileproanueckoit
cucteMbl xumuueckux snemeHToB J[.MI. MenneneeBa, HCHOIb3ys
MOHATUSL «S-, P-, 0-DJEKTPOHHBIE OPOUTANN», «IHEPreTUUCCKUE
YPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHUs  CBOICTB

XHUMHUYECKHUX DJIEMEHTOB U MX CO€OUHEHHH IO nepuoaamM M rpyumam




[Iepuoanueckoil cucremMsl XMMU4eCKuX 31eMeHToB [[.1. Menneneesa

2.3

ChopmupoBaHHOCTE YMEHUH XapakTepu30BaTh (OMUCHIBATH) OOIIUE
XUMHWYECKHUE CBOMCTBA HEOPraHMUYECKUX BEUIECTB PA3IMYHBIX KIACCOB,
MOJATBEPKIIATh  CYIIECTBOBAHWE TCHETUYECCKOH  CBS3M  MEXIY
HEOPraHWMYECKUMH  BEHIECTBAMH  C  [OMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHNYCCKUX peaKHI/If/'I

24

ChopMUpOBaHHOCTH ~ YMEHHH  yCTaHABIMBAaTh  IPUHAIICKHOCTH
HEOPraHMYECKUX BELIECTB II0 UX COCTaBY K ONPENEIEHHOMY KIaccy
(rpynne) coeaMHEHUN (MPOCTHIE BELIECTBA — METAJIbl U HEMETaJUIbI,

OKCH/Ibl, OCHOBaHMSI, KUCJIOTHI, aM(OTEPHbIE THPOKCUIbI, COIIH)

2.5

ChopmMupoBaHHOCTh YMEHUH HCIOJIB30BAaTh XUMUYECKYI0 CHUMBOJIUKY
JUld  cocTaBiieHust (OpMyJ BEIIECTB W YPaBHEHUH XUMHYECKHX
peaknmii, cuctemarudeckyro HomeHknarypy (IUPAC) u tpuBuambHbIe
Ha3BaHMUS OTHAEIbHBIX HEOPraHMYECKHWX BellecTB (yrapHblid Tas,
YIJEKUCHBIA Ta3, aMMMakK, rameéHas H3BeCTb, Heraui€éHash H3BECTb,

MMUTHEBAsS COJIA, TUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHUHN XapakTepu3oBaTh (OMUCHIBATH) OOLIUE
XMMUYECKHE CBOMCTBA HEOPraHMUECKUX BEIECTB PA3JIUYHBIX KJIACCOB,
MOJATBEPXkKAaTh  CYLUIECTBOBAHHE  TI'€HETUYECKOW  CBSI3U  MEXIY
HEOPraHMYEeCKUMHU  BELIECTBAMHM €  [IOMOLIbIO  ypaBHEHUH

COOTBECTCTBYIOIIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHpPOBaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOJHATH XUMHUECKHI
SKCIEPUMEHT (pa3lio’KeHHe TMepoKCUIa BOAOpPOAa B MPHUCYTCTBUHU
KaTanau3aTopa, OINpe/eleHHe Cpelbl PacTBOPOB BELIECTB C MOMOIIbIO
YHHUBEPCAIbHOTO WHAMKATOpA, BIUSHUE pAa3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMMYECKOM peakIHH, peaklud HOHHOTO oOMeHa,
KayeCTBEHHbIE PEaKINK Ha Cyinb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, DEIIEeHHE OSKCIEPUMEHTANbHBIX 3a/ad IO TeMaM
«Metamnel» u «HemeTanisl») B COOTBETCTBUU C MPAaBWJIAMU TEXHUKH
0€30MacHOCTH TpU OOpalleHHuH C BeulecTBaMH U JabOpPaTOPHBIM
obopynoBaHueM; MPEJICTaBIISTh pe3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpMe 3alucH YpPaBHEHHH COOTBETCTBYIOIIHUX

peaKLII/Iﬁ n (I)OpMyJ'II/IpOBaTB BBIBO/JIbI HA OCHOBC 9TUX PE3YJIbTATOB

2.8

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ C06J'II-O,I[8.TB paBujia TOJIb30BAHUA
XUMHUYECKOU HOCyI[Oﬁ u J'Ia60paTOpHBIM O60p}/')10BaHI/IeM, a TaKXcC
IpaBujia O6paH_[eHI/I$I C BCIICCTBAMHU B COOTBCTCTBUU C MHCTPYKIUAMU

110 BBIIIOJTHCHHIO J'Ia60paT0pHBIX XUMHWYCCKHX OIIBITOB

2.9

C(I)OpMI/IpOBaHHO CTb yMeHPIf/'I XapaKTCpU30BaThb XUMHUYCCKHEC




IIPOLECCHI, JIEKAIME B OCHOBE IPOMBIIIJICHHOIO MOJIY4EHHs CEpHOMU
KHUCJIOTHI, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTh MPEICTABICHUN 00
o0mMX Hay4yHBIX MOPUHOUIAX H  OKOJIOTHYECKUX  Ipoldiiemax

XHUMHYECKOTO ITPOMU3BOJACTBA

XUMHS U )KU3Hb. PacyéThl

3.1

ChopmupoBaHHOCTH TPEICTABICHUH O XUMUYCCKOW COCTABIISIONICH
€CTECTBEHHOHAYYHOUW KapTHUHBI MHUPA, POJH XHMHH B TO3HAHUHU
SIBJICHUW TPUPOJBbI, B (OPMUPOBAHMHM MBIIUICHUS U  KYJIbTYPbI
JUYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOW st
pelieHuss TPaKTUYECKUX 3a7a4 W HKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM cpesie

3.2

CdopmupoBaHHOCTH YMEHUI KPUTHYECKH aHaJIM3UPOBATh
XMMHUYECKYI0 HHQOpMAIUIO, IMOJIYy4aeMyl M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOM KOMMYHHKAINH, ceTh VIHTEpHET U Ipyrue)

3.3

ChopMHpPOBAHHOCT, YMEHHUH COONIIOAATh TIPABWJIA DKOJIOTHYECKH
1enecoo0pa3Horo MOBEACHUS B OBITY M TPYAOBOM NESTENBHOCTH B
LIEJIIX COXPAaHEHUsI CBOErO0 3JI0POBbSI M OKPYXKAIOIIEH NPUPOIHOU

CpeIbI

3.4

Oco3HaBaTh  OMACHOCTh BO3JICHCTBHS HA JKWUBBIE OpPraHU3MBI
ONpeNeEHHBIX BEIIECTB, TOHUMAs cMbIca nokazatens 11K, moscHsaTh
Ha TIPUMEPaxX CIOCOOBI YMEHBIIIEHUS U MPEIOTBPAIICHUS UX BPEIHOTO

BOSI[CfICTBPIS[ Ha Opraiu3M 4€JI0BCKa

3.5

CdopmupoBaHHOCTH YMEHUU MPOBOJUTD BBIYHCIICHUS c
UCIIOJIb30BAaHUEM TOHSTHSA «MaccoBasi JI0Ji1 BELIECTBAa B PacTBOpEY,
OOBEMHBIX OTHOLIECHUM Ta30B MPH XUMHUYECKUX PEAKIHIX, MAacChl
BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYAaCTBYIOUIUMX B pPEaKIUU BEIIECTB,
TeIroBoro 3¢ dekra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl

BCHICCTB, IPCBpAIICHUA U COXPAHCHHA DHCPIUn




INPOBEPSA

11 KVIACC

EMBIE 2JIEMEHTbBI COAEPKAHUSA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckue OCHOBbI XUMUHU

1.1

XuUMHUYEeCKUH 37eMeHT. AToM. Sapo aTtoma, M30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTUYecKre YPOBHH, TOYPOBHU. ATOMHBIE OpOHTaH, S-, P-, 0-3eMeHTHI.
OcoOeHHOCTH pachpeesieHns 3JEKTPOHOB [0 OpOUTAIsIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOH(UTYpaLIHsI aTOMOB

1.2

[Tepunoanueckuit 3axoH u Ileproanyeckas cucrema XUMHYECKUX d1eMeHTOB [I.1.
MenneneeBa. CBsi3b NEPUOJAMYECKOrO0 3akoHa W Ileproauyeckoil CHCTEMBI
xumudecknx aeMeHToB J[.M. MenzaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHHMS
aTOMOB. 3aKOHOMEpPHOCTH HU3MEHEHHUS CBOWCTB XHMMUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXHBIX BEUIECTB IO TpylnaMm U IepHoJaMm.

3HaueHue MepruoIMYecKoro 3aKOHa B pa3BUTUN HAyKU

1.3

Crpoenne BemnjectBa. XHMHUYECKass CBsA3b. BHIBI XUMHUYECKOW  CBS3H
(koBaJIeHTHAasT HETOJISIpHAs W TOJSpHas, HWOHHAs, MeTayumdeckas). VoHBI:
KaTHOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUUYECKOU CBSI3H

(oOMeHHBIN U JOHOPHO-AKIIENTOPHKIN). BomopoaHas cBs3b

1.4

BanentHOCTS. 9J'ICKTpOOTpI/II_[aTCJ'IBHOCTI>. CreneHp OKUCIICHUS

1.5

BeH_[eCTBa MOJICKYJIIAPHOTO U HEMOJICKYJISIPHOI'O CTPOCHUA. 3aK0H MOCTOSHCTBA
CcOCTaBa BellecTBa. THUIIBI KPHUCTATINIMYCCKHUX peH_IéTOK. 3aBHCHUMOCTh CBOMCTBA
B€IIECCTB OT THIIA KpHCT&HHH‘ICCKOﬁ peH_IéTKI/I. Ilonsatue o JUCIICPCHBIX
cucremMax. VMcTuHHBIE B KOJUIOMAHBIC PAaCTBOPHI. MaccoBas JO0JIs1 BEUIECTBa B

pacTtBope

1.6

Knaccndpnxaunﬂ HCOPraHUYCCKHUX COC,I[I/IHGHI/Iﬁ. HOMCHKJ'IaTypa HCOPraHU4YCCKUX

BCIICCTB

1.7

XUMHYECKass  peaKIusl. Knaccudukanus XUMHUYECKUX  PEaKIUi B
HEOPraHWYeCKOW M OPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHHUS MAacCChl BEILECTB,

3aKOH COXpaHCHU U IPCBpALICHUSA SHCPI'UU IIPU XUMHUYCCKUX PCAKIUAX

1.8

CKopocCTh peakim, e€ 3aBUCUMOCTb OT pa3IMyHbIX (aKTOPOB

1.9

O6paTI/IMLIe pCaKkiuu. XHUMHYECKOE paBHOBECHC. (DaKTOpLI, BJIHAIOIIME Ha

COCTOsIHME XUMHYeCcKoro paBHoBecus. [Ipunmun Jle [larense

1.10

aﬂeKTpOHI/ITI/I‘{eCKaﬁ JUucconuanys. CuilbHBIE U cia0bIe SJICKTPOJINTHI. Cpez[a

BOIHBIX paCTBOPOB BCHICCTB: KUCJIA4, HeﬁTpaﬂbHaﬂ, menoyHas. Peakiiuy HOHHOTO




oOMeHa

1.11

OKHCIIUTEIEHO-BOCCTAHOBUTEIBHBIC pCakuuun

Heoprannueckas xumus

2.1

Hemerannel. Ilonoxenue HemertannoB B [lepuoauueckoil cucreMe XMMUYECKHX
anemenToB [I.MI. MenneneeBa 1 0COOEHHOCTU CTpPOEHUSI aTOMOB. PuU3nNyecKue

CBOMCTBA HEMETAIJIOB. AJUIOTPONHS HEMETAIUIOB (HA IIPUMEPE KUCIOPOJa, CEpPBHI,

docdopa u yrinepona)

2.2

XUMHUYECKHE CBOMCTBA BAXHEHIIMX HEMETAIOB (TaJIOTEHOB, CEphbI, a30Ta,
dbochopa, yrimepoga W KpEeMHHUS) U HUX  COCAUHEHHH  (OKCHJOB,
KHCJIOPOJICOJEPKAIUX ~ KUCJIOT, BOJOPOJHBIX coenuHeHuit). [Ipumenenue

BAXXHEHUIINX HEMETAJUIOB U UX COSIUHEHUN

2.3

Mertamnel. [lonoxxenue metamioB B Ilepuoanyeckoil cuctemMe XHUMUYECKHX
anemenToB .M. MenzaeneeBa. OcoOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000J0YEK
atomMoB MeTayuioB. O0mue ¢puzndeckue cBocTBa MeTayioB. CIIaBhl METAJIIOB.

DIEKTPOXUMHUYECKUH Psil HAPSDKEHU METAIIIOB

24

XUMHUYECKHE CBOMCTBA BaKHEHUIIMX METAUIOB (HATpUM, Kajauil, KaJbLUH,
MarHui, aJIOMUHUM, IIUHK, XpOM, KeJIe30, Melb) W uX coeauHeHuit. OOmue

CrocoObl MOJTy4YeHusI MeTaJuioB. [IprMeHeHne MeTamioB B ObITY U TEXHUKE

2.5

I'enetnyeckas cBI3b HCOPraHNM4CCKUX BCUICCTB, NPHHAIIICKAINIUX K pa3IMYHbIM

KjiaccaM

XUMHA U )KA3HD

3.1

Ponp xumMum B oOecreyeHUH SKOJIOTHUYECKOW, SHEPreTHYECKON M THIICBOM
0€30MacCHOCTH, Pa3BUTUU METUIMHBL. [IOHATHE O HAaydHBIX METOJax MO3HAHUS

B€IICCTB U XUMHNYCCKHX pCaKHHI;'I

3.2

Hpe,Z[CTaBJ'IeHI/Iﬂ 00 O6I_HI/IX HAaYYHBIX IPHUHOUIIAX MTPOMBIIIIICHHOI'O ITOJIYYCHUS
BaXXHEUIINX BellecTB. UeloBeK B MHUPE BCUICCTB W MATCPHAJIOB: BayKHEHIIINE
CTPOUTCIIBHBIC MaTCpHaJibl, KOHCTPYKIHWOHHBLIC MAaTCpHAJIbl, KpAaCKH, CTCKIIO,
KE€paMHUKa, MaTCpuUaJibl AJIA OJOJICKTPOHUKH, HAHOMATCPHAJIbI, OPraHUYCCKHC U

MUHCPAJIbHBIC y,HO6pCHI/IH

3.3

XuMusg u 3A0POBLE UYCJIOBCKA: IIpaBHJia HMCIIOJIb30BAHUA JICKAPCTBCHHBIX
Ipernaparos, IMMpaBujia 0€30IMacHOr0 MCIIOJIb30BaHMS IperapaTroB OBITOBOI XMMUH

B IIOBCEIHEBHOM KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






